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279 ;  Amite  River  and  Bayou  Manchao,  La.,  280;  Bayon  Lafourche,  La.,  281 ;  Bayou 
Plaqiiemiue,  Grand  River,  and  Pigeon  bayous.  La.,  282;  Bayou  Courtableau,  La., 
283;  Bayou  Teche,  La.,  284;  Bayou  Vermilion,  La.,  Mermentau  River  and  tribu- 
taries, La.,  285;  mouth  and  passes  of  Calcasieu  River,  La.,  286;  harbor  at  Sabine 
Pass,  Tex.,  288;  Sablue  River,  Tex.,  289;  Neches  River,  Tex.,  290;  closing  crevasse 
in  Pass  a  Loutre,  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  291. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  channel  in 
West  Galveston  Bay,  Tex.,  295;  Trinity  River,  Tex.,  Buffalo  Bayou,  Tex.,  296; 
Brazos  River,  Tex.,  297;  operatiug  and  care  of  Morgan  Canal,  Tex.,  examination 
and  survey,  298. 

In' THE  CHARGE  OF  A  BOARD  OF  ENGINEERS,   COL.   HeNRY  M.   ROBERT,   CORPS  OF 

Engineers,  Senior  Memder— 

Ascertaining  the  character  and  value  of  the  improvements  made  at  the  mouth  of  the 
Brazos  River,  Tex.,  by  the  Brazos  River  Channel  and  Dock  Company,  298. 

WESTERN  RIVERS. 

In  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  299;  Red  River,  above  Fulton,  Ark.,  300;  Cypress  Bayou, 
Tex.  and  La.,  301;  Ouachita  and  Black  rivers.  Ark.  and  La.,  302;  Bayou  Bartholo- 
mew, La.  and  Ark.,  Boeuf  River,  Ln.,  303;  Tensas  River  and  Bayou  Ma^on,  La., 
304;  Yazoo  River,  Miss.,  305 ;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss., 
306;  Tallahatchie  River,  Miss.,  Bi^  SunHower  River,  Miss.,  308;  water  gauges  on 
the  Mississippi  River  and  its  principal  tributaries,  309;  examination,  310. 

In  the  charge  of  Capt.  William  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kaus.,  310;  Arkansas  River, 
Ark.,  311;  White  River,  Ark.,  312;  Black  River,  Ark.  and  Mo.,  313;  Current  River, 
Ark.  and  Mo.,  St.  Francis  River,  Ark.,  314;  St.  Francis  River,  Mo.,  315;  exami- 
nation and  surveys,  316. 

In  the  charge  of  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  317;  Mississippi  River  between 
Ohio  and  Missouri  rivers,  318;  harbor  at  St.  Louis,  Mo.,  320;  preventing  the  Mis- 
sissippi River  from  breaking  through  into  the  Cache  Kiver  at  or  near  a  point 
known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  321, 


Digitized  by 


Google 


•    CONTENTS.  V 

Ik  the  chargk  of  Lraur.  Col.  W.  R.  King,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  321 ;  Mississippi 
River  between  Missouri  River  and  Minneapolis,  Minn.,  322;  operating  and  care 
of  Dee  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  oare  of  Galena  River 
improvement.  111.,  Mississippi  River  between  St.  Panl  and  Minneapolis,  Minn., 
(construction  of  Look  and  Dam  No.  2),  323;  surveys,  324. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers — 

Construction  and  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
River,  326,  328;  Chippewa  River,  including  Yellow  Banks,  Wis.,  328;  St.  Croix, 
River,  Wis.  and  Minn.,  329;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn, 
and  N.  Dak.,  330;  ganging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  exam- 
inations, 332. 

In  the  charge  of  Lieut.  CoL.  W.  A.  Jones  and  Capt.  J.  C.  Sanford,  Corps  of 
Engineers — 

Missouri  River  between  Stnbbs  Ferry^  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  333;  improving  Upper  Missouri  River  by  snagging,  337 ;  Yellowstone  River, 
Mont,  and  N.  Dak.,  ^. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers— 

Obion  River,  Tenn.,  339;  Forked  Deer  River,  Tenn.,  340;  North  or  Middle  Fork, 
Forked  Deer  River,  and  Obion  River,  341;  Cumberland  River,  Tenn.  and  Ky. — 
below  Nashville,  342;  above  Nashville,  344;  surveys,  347. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  348;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  351; 
French  Broad,  and  Little  Pigeon  rivers,  Tenn.,  352;  Clinch  River,  Tenn.,  353; 
surveys,  354. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Ohio  River,  355;  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River^  near  Pittsburg,  construction  of  movable  dams  Nos.  2, 3, 
4,  5,  and  6  in  the  Ohio  River,  356 ;  improvement  of,  and  operating  and  oare  of  locks 
and  dams  on  Muskingum  River ,  Ohio,  358 ;  examination,  359. 

In  the  charge  of  Maj.  Charles  F.  Powell  and  Maj.  R.  L.  Hoxie,  Corps  of 
Engineers — 

Improvement  of,  and  operation  and  care  of  locks  and  dams  Nos.  8  and  9,  Mononga- 
hela  River,  W.  Va,  and  Pa.,  359,  360:  purchase  of  locks  and  dams  Nos.  6  and  7, 
Monongahela  River,  condemnation  oi  all  the  property  and  appurtenances  of  the 
Monongahela  Navigation  Companv,  361;  Allegheny  River,  Pa.,  362;  construction 
of  locks  and  dams  at  Uerr  Island,  above  the  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  River,  363. 

In  the  charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
River,  364, 865;  operating  and  care  of  Louisville  and  Portland  Canal,  Kv.,  Wabash 
River  above  and  below  Vincennes,  Ind.,  366;  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  368;  Tradewater  River, 
Ky.,  construction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  369;  Green  River 
above  mouth  of  Bi^  Barren  River,  Ky.,  operating  and  care  of  looks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  370;  Rough  River,  Ky.,  371;  examination  and  sur- 
veys, 372. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers — 

Imjirovement  of,  and  operating  and  care  of  locks  and  dams  on,  Kentucky  River,  Ky., 
373,  375;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  375;  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  376;  Big  Sandy  River,  W.  Va.  and  Ky.,  377;  Guyandotte  River, 
W.  Va.,  378;  New  River,  Va.  and  W.  Va.,  379;  Gauley  River,  W.  Va.,  Elk 
River,  W.  Va.,  380;  improvement  of,  and  operating  and  care  of  looks  and  dams  on, 
Great  Kanawha  River,  W.  Va.,  381,  383;  improvement  of,  and  operating  and  care 
of  lock  and  dam  on,  Little  Kanawha  River,  W.  Va.,  384. 
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LAKE  RIVERS  AND  HARBORS. 

In  thb  charge  of  Maj.  Cuin'ON  B.  Sears,  Corps  of  Enqimbers— 

Harbor  at  Grand  Marais,  Minn.,  385;  harbor  at  Aeate  Bay,  Minn.,  harbor  at  Dnlath, 
Minn.,  and  Superior,  Wis.,  3o6;  harbor  at  Ashland,  Wis.,  388;  harbor  at  Ontona- 
gon, Mich.,  3^;  improyement  of,  and  operating  and  oare  of,  waterway  across 
Keweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  389,  390;  harbor 
at  Marquette,  Mich.,  harbor  of  refage  at  Presque  He  Point,  Marquette  Bay,  Mich., 
391;  harbor  of  refuge  at  Grand  Marais,  Mich.,  392;  examination,  393. 

In  the  charge  of  Capt.-Geo.  A.  Zinn,  Corps  of  Engineers— 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  393:  Oconto 
Harbor,  Wis.,  394 ;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  395 :  improve- 
ment of,  and  operating  and  care  of.  Sturgeon  Bay  and  Lake  Michigan  Snip  Canal, 
Wis.,  396,  397;  Sturgeon  Bay  Canal  harbor  of  refuffe.  Wis.,  397;  Ahnapee  Har- 
bor, Wis.,  398;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis^  399;  Manitowoo 
Harbor,  Wis.,  400;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
harbor  of  refuge,  Milwaukee,  Wis.,  402:  Milwaukee  Harbor,  Wis.,  South  Mil- 
waukee Harbor,  Wis.,  403;  Racine  Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  404: 
Wankegan  Harbor,  IlL,  405;  improvement  of,  and  operating  and  care  of  locks  ana 
dams  on.  Fox  River,  Wis.,  406,  407;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  407 ;  surveys,  408. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  409;  Chicago  River,  111.,  411;  Calumet  Harbor,  111.,  412;  Calu- 
met River,  111.  and  Ind.,  414;  Illinois  River,  111.,  415;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  417 ;  Illi- 
nois and  Mississippi  Canal,  418;  operating  and  care  of  Illinois  and  Mississippi 
Canal:  canal  around  lower  rapids  of  Rock  River  at  Milan,  111.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  420;  examination  and 
survey,  421. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydeckbr  and  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421 ;  St.  Joseph  Harbor,  Mich.,  423;  St. 
Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  424;  Sangatuck  Harbor,  Mich.. 
425;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  426;  Grand 
Haven  Harbor,  Mich..  427;  Grand  River,  Mich.,  Muskegon  Harbor,  Mich.,  428; 
White  Lake  Harbor,  Mich.,  429;  Pentwater  Harbor,  Mich.,  Ludington  Harbor, 
Mioh.,  430:  Manistee  Harbor.  Mich.,  harbor  of  refuge  at  Portage  Lake,  Manistee 
County,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevoix  Harbor,  Mich., 
433;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  surveys,  434. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  op  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  435;  St.  Marys  River  at  the  falls,  Mich.,  437:  operating  and  oare  of  St. 
Manrs  Falls  Canal,  438 ;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  439 ;  Cheboygan 
Harbor,  Mioh.,  440;  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  441;  Saginaw 
River,  Mich.,  442;  Sebewaing  River,  Mich.,  443;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  444 ;  improvement  of,  and  operating  and  care  of,  St.  Clair  Flats 
Canal,  Mich.,  445 :  mouth  of  Black  River,  Mich.,  Black  River  at  Port  Huron,  Mich., 
446;  Pine  River,  Mich.,  447;  Belle  River,  Mich.,  448;  Clinton  River,  Mich.,  Detroit 
River,  Mioh.,  449;  Rou^e  River,  Mich.,  450  j  taming  basin  in  Rouge  River,  Mich., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation, &1. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452 ;  Port  Clinton  Harbor,  Ohio,  San- 
dusky Harbor,  Ohio,  454;  Hnron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456; 
Black  River  (Lorain)  Harbor,  Ohio,  457;  Cleveland  Harbor,  Ohio,  458;  Fairport 
Harbor,  Ohio,  459;  Ashtabula  Harbor,  Ohio,  460;  Conneaut  Harbor,  Ohio,  461; 
examination,  463. 
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IV  THE  CHARGE  OF  MaJ.  THOMAS  W.  SyMONS,  CORPS  OF  ENGINEBRS — 

Erie  Harbor,  Pa.,  468;  harbor  at  Dnnkirk,  N.  Y.,  464;  Buffalo  Harbor,  N.  Y.,  466; 
Tonawanda  Harbor  and  Niagara  River,  N,  Y.,  469;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  470;  Wilson  Harbor,  N.  Y.,  471 ;  removing  sunken  vessels  or  craft 
obstrncting  or  endangering  navigation,  examination  and  surveys^  472.  report  apon 
House  bill  No.  7775,  Mth  Congress,  first  session,  providing  for  widening  the  looks 
of  Erie  Canal,  N.Y.,  473. 

Iir  THE  CHARGE  OF  MaJ.  W.  S.  St ANTON,  CORPS  OF  ENGINEERS— 

Harbor  at  Charlotte,  N.  Y.,  harbor  at  Pultneyville,  N.  Y.,474;  harbor  at  Great  Sodns 
Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y.,  476;  harbor  at  Oswego,  N.  Y.,  476; 
harbor  at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  477;  shoals  between 
Sister  Islands  and  Crossover  Light,  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  River,  478 ;  harbor  at  Ogdensburg,  N.  x .,  479:  harbor  at  Bur- 
lington, Vt.,  channel  between  North  and  Sonth  Hero  islands,  Lake  Champlain,  Yt., 
480;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  481;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
surveys,  482 ;  report  upon  House  bill  No.  ^07^  54th  Congress,  first  session,  provid- 
ing for  widening  the  locks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIC  COAST. 

Iir  THX  CHARGE  OF  COL.  ChAS.  R.  SUTBR,  CORPB  OF  ENGINRXRa^ 

Oakland  Harbor,  Cal.,  484. 

In  the  CHARGE  OF  Maj.  Cha8.  £.  L.  B.  Davis,  Corps  of  Enginbbrs^ 

San  Luis  Obispo  Harbor,  Cal.,  485;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

Ik  the  charge  of  Capt.  Cassius  E.  GirxEiTE,  Corps  of  Enginbrrs— 

San  Joaquin  River,  Cal.,  488;  Mokelumne  River,  Cal.,  489;  Sacramento  and  Feather 
rivers,  Cal.,  490;  Napa  River,  Cal.,  491;  Petaluma  Creek,  Cal.,  Humboldt  Harbor 
and  Bay,  Cal.,  492,  examinations,  494. 

Ik  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers— 

Port  Orford  Harbor,  Oreg.,  494;  Coquille  River,  Oreg.  (general  improvement),  495; 
Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  496;  harbor  at  Coos  Bay,  Oreg.  (dredging),  497;  Coos  River, 
Oreg.,  Umpqua  River,  Oreg.,  mouth  of  Siuslaw  River,  Oreg.,  498;  Alsea  River, 
Oreg.,  Yaquma  Bay,  Oreg.,  499;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar, 
Oreg.,  501 ;  mouth  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River,  Oreg., 
below  Tongue  Point,  502;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  503;  Columbia  River  between  Vancouver,  Wash.,  and  the  mouth  of  Willa- 
mette River,  canal  at  the  Cascades,  Columbia  River,  Oreg.,  504 ;  operating  and  care 
of  canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Colnmbia  River 
at  Three  Mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,  Oreg.  and  Wash.,  506; 
Willamette  River  above  Portland  and  Yamhill  River,  Oreg.,  506;  gauging  waters 
of  Columbia  River,  Oreg.  and  Wash.,  507. 

In  TiiE  charge  of  Capt.  Harry  Taylor,  Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash.,  508;  Grave  Harbor  and  bar  entrance,  Wash.,  509; 
Chenalis  River,  Wash.,  510;  Pnget  Sound  and  its  tributary  waters,  Wash.,  511; 
harbor  at  Olympia,  Wash.,  512;  waterway  connecting  Pnget  Sound  with  lakes 
Union  and  Washington.  513;  Everett  Harbor,  Wash.,  515;  Swinomish  Slough, 
Wash.,  516;  Columbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  517;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash..  518;  Cowlitz 
River,  Wash.,  520;  Clearwater  River,.  Idaho,  Kootenai  River,  laaho,  between 
Bonners  Ferry  and  the  international  boundary  line,  521;  Flathead  River,  Mont., 
522 ;  examinations  and  surveys,  523. 

EXAMINATIONS,   SURVEYS,   AND    CONTINGENCIES    OF    RIVERS   AND 

HARBORS 524 

SURVEY  OF  PORTLAND  CHANNEL  (CANAL),  ALASKA. 
In  the  charge  of  Capt.  D.  D.  Gaillard,  Corps  of  Enginbers 524 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.   Commander    Daniel   Delehanty    and    Lieut.    John   F.    Parker, 
U.  S.  N.,  Supervisors 524 

MISSISSIPPI  RIVER  COMMISSION 525 

MISSOURI  RIVER  COMMISSION 527 

CALIFORNIA  DEBRIS  COMMISSION 528 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congress, — (1)  Bridge  of  tbe  Boonville  and  Howard 
County  Bridge  Company  across  Missouri  River  at  Boonville,  Mo.,  (2)  bridge  of 
the  Yankton  Bridge  Company  across  Missonri  River  at  Yankton,  S.  Dak.,  (3) 
bridge  of  the  Union  Railroad  Company  across  Monongahela  River  between  Port 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mich.,  across 
west  channel  of  Detroit  River,  529;  (5)  bridge  of  the  Braddock  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Braddock  and  Mifflin  town- 
ships, Pa.,  (6)  bridge  of  the  Aransas  Harbor  Terminal  Railway  Company  across 
Corpns  Chiisti  Channel  (M<»rri8  and  Cummings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  the  Yazoo  and  Mississippi  Valley  Railroad 
Company  across  Tallahatchie  River  at  Pliilipp,  Miss.,  (8)  bridge  of  Roane  County, 
across  Clinch  River  at  Kingston,  Tenn.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cahaba  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  ths 
Mobile  and  Ohio  Railroad  Companj*^  across  Alabama  River,  near  Montgomery,  Ala., 
(11)  bridge  of  Marion  County,  Miss.,  across  Pearl  River,  (12)  bridge  of  the  city  of 
Monroe,  La.,  across  Ouachita  River  at  l)e  Siard  street,  (13)  bridge  of  the  Mobile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  Connty,  Ala., 
530;  (14)  bridge  of  the  St.  Francis  Bridge  and  Turnpike  Company  across  Lake  St. 
Francis  at  or  near  Lake  City,  Ark.,  (15)  bridg*^  of  the  Northern  New  York  Rail- 
read  Company  across  St.  Lawrence  River,  near  Hogansburg,  N.  Y.,  531. 

Under  authority  of  State  law8.^(l)  Bridge  of  the  Texarkana  and  Fort  Smith  Railway 
Com]|)any  cocross  Neches  River  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beach  Railway  Company  across  Black  River,  Wash.,  (3;  bridge  of  the 
Kansas  City,  Shreveporf.  and  Gulf  Railway  Company  across  Calcasieu  River  at 
Lake  Charles,  La.,  (4)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Creek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  City, 
Osceola  and  Sonthern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  County,  Mass.,  across  Acushnet  River  between  New  Bedford  and 
Fairbaven,  531;  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  the  city  of  New  York  across  East  River 
at  Delanoey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis.,  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  the  city  of  Green  Bay,  Wis.,  across 
East  River,  (11)  bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  of  Monmouth  and  Ocean  counties,  N.  J.,  across  Manasquan 
River  between  Manasquan  and  Point  Pleasant,  (13)  bridge  of  the  town  of  Jeaner- 
ette,  La.,  across  Bayou  Teche,  (14)  bridge  of  Essex  County,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Salem  and  Beverly,  532;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Dnluth  Street  Railway  Company  across 
St.  Louis  River  between  Dnluth,  Minn.,  and  Superior,  Wis.,  (16)  bridge  of  Shasta 
County,  Cal.,  across  Sacramento  River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Pequonnock  River  at  Bridge- 

{)ort.  Conn.,  (18)  bridge  of  the  West  Braddock  Bridge  Company  across  Mononga-- 
lela  River  at  Rankin,  Pa,,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y".,  across 
Long  Beach  Channel  from  Barnuni  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasha,  Wis.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickinick  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  York,  Philadel- 

Ehia  and  Norfolk  Railroad  Company  across  the  Southern  Branch  of  Elizabeth 
liver  at  Norfolk,  Va.,  (24)  bridge  of  the  Astoria  and  Columbia  River  Railroad 
Company  across  Blind  Slough,  Oreg.,  (25)  bridge  of  the  St.  Joseph  Valley  Railway 
Company  across  St.  Joseph  River,  Mich.,  (26)  bridge  of  Jefferson  County,  Tex., 
across  Hillebrandt  Bayou,  (27)  bridge  of  the  Allegheny  and  Westmoreland  liridffe 
Company  across  Youghiogheny  River  at  Suterville,  i*a.,  533;  (28)  bridge  of  tne 
city  of  Philadelphia,  Pa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  across  Mill  River  at  Chapel  street,  (30)  bridge  of  Mr.  J.  B.  Levert 
across  Bayon  Teche,  in  St.  Martin  Parish,  La.,  (31)  bridge  of  the  Houston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Marianna,  Tex., 
(32)  bridge  of  the  town  of  Y^irmouth,  Me.,  across  Caseo  Bay,  between  Cousins 
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and  Littlejobns  islaDds,  (33)  bridfi^e  of  the  Lake  Shore  and  Michigan  Sonthem 
Railway  Company  across  Ashtabnla  River  at  Asbtabnla,  Ohio,  (34)  bridge  of  the 
city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek  from  West  Seventeenth  street 
to  West  Kijs^hteenth  street,  (35)  bridge  of  the  city  of  Manitowoc,  Wis.,  across 
Manitowoc  River  at  Main  street,  (36)  bridge  of  the  Portsmouth,  Rittery  and  Tork 
Street  Railway  Company  across  Piscataqna  River  channel  between  Kittery  and 
Kadgers  Island,  Me.,  (37)  bridge  of  the  Portsmontb,  Kittery  and  York  Street  Rail- 
way Company  across  Brave  Boat  Harbor  between  Kittery  and  York,  Me.,  (38] 
bridge  of  the  city  of  Port  Huron,  Mich.,  across  Black  River  at  Tenth  street,  (39' 
bridges  of  the  town  of  Bourne,  Mass.,  across  Monnment  and  Back  rivers,  liO[ 
bridge  of  St.  Martin  Parish.  La.,  Across  Bayou  Teche  at  St.  Martinville,  (41)  bridge 
of  Walton  County  across  Aleqna  Creek  near  Portland,  Fla.,  5.^;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Acushnet  River  between 
Popes  Island  and  Fisb  Island,  New  Bedford  Harbor,  Mass..  (43)  bridge  of  the  Ver- 
mont and  Province  Line  Railroad  Company  across  Missisonoi  Bay  at  Albnrgh 
Point,  Vt.,  (44)  bridge  of  Iben'ille  Parish  across  Bayou  Plaquemine  at  Plaque- 
mine,  La.,  o35. 
Alterations. — (1)  Bridge  of  the  Sonthem  Pacific  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooklyn  and  the  county  of  Queens, 
N.  Y.,  across  Newtown  Creek,  at  Vernon  avenue,  Long  Island  City;  (3)  bridge  of  the 
city  of  Portland  (Tukeys  Bridge),  across  Back  Cove,  Portland  Harbor,  Me.,  636. 

BRIDGE  OBSTRUCTING  NAVIGATION, 

Bridge  of  the  city  of  New  York  across  Harlem  River  at  One  hundred  and  fifty-sixth 
street,  536. 

OCCUPANCY  OP  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS B36 

MISCELLANEOUS. 

REPAIR    OF    THE    AQUEDUCT   BRIDGE   ACROSS    POTOMAC    RIVER    AT 

WASHINGTON,  D.  C. 

In  thr  charge  of  Lirut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers 536 

MAINTENANCE   AND   REPAIR    OF     WASHINGTON    AQUEDUCT     AND    IN- 
CREASING THE  WATER  SUPPLY  OP  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen  and  Capt.  D.  D.  Gaillard,  Corps 
of  Engineers— 

Washington  Aqueduct,  537;  increasing  the  water  supply  of  Washington,  D.  C,  540. 

PUBLIC  BUILDINGS  AND  GROL^NDS  AND  WASHINGTON  MONUMENT,  Dlft- 

TRICT  OF  COLUMBIA. 

In  the  charge  of  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Engineers, 
Col.  Theo.  A.  Bingham,  U.  S.  A.,  and  Lieut.  John  S.  Sewell,  Corps  of  En- 
gineers  542 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  printing,  and  issuing  of  charts,  544,  545;  correcting  engraved  plates^  esti- 
mates, preservation  of  bench  marks  along  the  Erie  Canal,  546;  examination  of 
shoals  in  Lake  Erie,  water  levels,  547. 

MAPS  AND  PLANS 547 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  547;  operations  in 
Department  of  the  Missouri,  Department  of  the  Columbia,  Department  of  Cali- 
fornia, 548;  Department  of  the  Colorado,  549. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 549 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  on  duty,  550. 
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EOETIFIOATIONS,    ETC. 

APPENDIX    No.  1. 

REPORT  OF  THE  BOARD  OF  ENGINEERS. 

Changes  in  personnel  dnring  the  year,  members,  summary  of  reports,  553;  inspec- 
tion of  sites  for  defense  of  New  Orleans,  La.,  and  the  mouth  of  the  Mississippi 
River^  additional  duties  of  members,  556. 

APPENDIX    No.  2. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.T.,  559;  United  States  Engineer  School,  562;  Battalion  of 
Engineers,  570;  Engineer  Depot,  B74. 

APPENDIX    No.  3. 

FORTIFICATIONS,  FISCAL  YEAR  1896-97. 

(A)  Coasts  of  Mains  akd  Nbw  Hampshire.  (In  the  charge  of  Lieut.  Col.  A.  N. 
Damrell  and  Maj.  R.  L.Hoxie,  Corps  of  Engineers. )~Portrand  Harbor,  Me.,  581; 
Portsmouth  Harbor,  N.  H.,  597. 

B)  Boston  Harbor,  Mass.  (In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers.)— 600. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island.  (In  the  charge  of 
M^.  D.  W.  Lockwood,  Corps  of  Engineers.) — ^Narragansett  Bay,  603. 

P)  Eastern  Entrance  to  Long  Island  Sound.  (In  the  charge  of  Maj.  Smith 
S.  Leach,  Corps  of  Engineers.)— 608. 

E)  New  York  Harbor,  N.  Y.— At  Eastern  Entrance,  on  Islands  in  Harbor, 
and  on  Staten  Island.  (In  the  charge  of  Msy .  H.  M.  Adams  and  Maj.  John  G.  D. 
Knight,  Corps  of  Engineers.) — 610;  sea  wall  at  Fort  Schuyler,  611;  Staten  Island, 
613. 

F)  New  York  Harbor,  N.  Y.— At  Southern  Entrance,  on  Long  Island,  and  on 
Sandy  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers.)— Long  Island,  614;  Sandy  Hook,  618. 

G)  Delaware  River,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— 628;  Fort  Mifflin,  Pa.,  638;  Red  Bank,  N.  J.,  639. 

H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.)— 
Fort  McHenry,  Md.,  639;  Rock  Point,  Md.,  649. 

I)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers.)—650. 

J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  ITios.  L.  Casey,  Corps  of  Engi- 
neers.)— 656;  sewerage  system,  Fort  Monroe,  663. 

K)  Coast  of  North  Carolina.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and 
Capt.  W.  E.  Craighill,  Corps  of  Engineers.)— 670. 

L)  Coast  of  South  Carouna.  (In  the  charge  of  Capt.  Frederic  V.  Ahbot,  Corps 
of  Engineers. )— 675. 

M)  Coast  OF  Georgia  and  Cumberland  Sound.  (In  the  charge  of  Capt.  O.  M. 
Carter,  Corps  of  Engineers. )— 700. 

N)  Coast  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers.)— Fort  Marion,  702;  Key  West,  703. 

O)  Pensacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers. ) — 714. 

P)  Mobile,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  Wm.  T.  RossoH, 
Corps  of  Engineers.)— 721. 

Q)  New  Orleans,  La.  (In  the  charge  of  Maj.  James  B.  Quinn  and  Lieut.  C.  S. 
Rich<$,  Corps  of  Engineers.)— 727. 

R)  Galveston,  Tex.    (In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers.)  —737. 

8)  Lake  Ports  in  New  York.— (In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of 
Engineers.)— Fort  Niagara,  743;  Fort  Montgomery,  744. 

(T)  San  Diego,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bay,  Cal.  (In  the  charge  of  M^j.  Chas.  £.  L.  B.  Davis,  Corps  of  Engineers.) — 
San  Francisco,  744 ;  San  Diego,  745. 

(IT)  San  Francisco,  Cal.,  on  South  Side  op  San  Francisco  Bay.  (In  the  charge 
of  Col.  Chas.  R.  Suter,  Corps  of  Engineers.)— 748. 

Mouth  of  Columbia  Kiver.     (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 
Snglneers.)- 766. 

(W)  PUGBT  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—763. 
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EIVERS    AND    HARBOES. 

APPENDIX  A. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMRELL 
AND  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvkmkmts. — ^Lnbec  Channel,  Me.,  770:  Moosabeo  Bar,  Me.,  771;  Narraji^naguB 
River,  Me.,  773;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  775:  harbor  at  Snllivan  Falls,  Me.,  776;  Union  River,  Me.,  777;  Bagadaee 
River,  Me.,  778:  Penobscot  River,  Me.,  779;  Belfast  Harbor,  Me.,  781:  harbor  at 
Camden,  Me.,  782;  harbor  at  Rockland,  Me.,  783;  Carvers  Harbor,  vinalhaven, 
Me.,  Georees  River,  Me.,  785;  Kennebec  River,  Me.,  787;  Sasanoa  River,  Me.,  789; 
Portland  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  794;  harbor  of  refnge  at  Little  Harbor,  N.  H.,  796;  removing  sunken 
vessels  or  craft  obstructing  or  enuangerinff  navigation,  798. 

Examinations  and  Subvets.— Chandlers  River,  Me.,  798;  Union  River,  near  Ells- 
worth, Hancock  County,  Me.,  800;  south  channel  of  branch  of  Penobscot  River, 
in  Frankfort^  Waldo  County,  Me.,  with  a  view  of  removing  wreck,  801;  Boothbay 
Harbor,  Me.,  802;  Ovster  River,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 
and  N.  B.,  805 ;  Macnias  River,  Me.,  from  Machias  to  Machiasport,  809 :  Bangor 
Harbor  and  Penobscot  River,  including  month  of  Kenduskeag  River,  Me.,  811; 
Harraeeeket  River,  Me.,  815;  Royal  River,  Me.,  816;  Exeter  River,  N.  H.,  818. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S»  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvemientb.— Newburvport  Harbor,  Mass.,  824;  Merrimac  River,  Mass.,  827; 
Powow  River,  Mass.,  829:  Essex  River,  Mass.,  830:  harbor  of  refnge,  Sandy  Bay, 
Cape  Ann,  Mass.,  832 ;  haroor  at  Gloucester,  Mass.,  835 ;  harbor  at  Manchester,  Mass., 
887;  harbor  at  Lynn,  Mass.,  839;  Mystic  and  Maiden  rivers,  Mass.,  841;  harbor  at 
Boston, Mass., 843;  Town  River,  Mass.,  848:  Weymouth  River,  Mass.,  849;  barborat 
Seituate,  Mass.,  8ol ;  harbor  at  Plvmoutli,  Mass.,  864 ;  harbor  at  Provineetown, 
Mass.,  856;  harbor  at  Chatham,  Mass.,  858;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  859. 

Examinations  and  Surveys.— Duxbury  Harbor,  Mass.,  800;  Duxbury  Beach, 
Mass.,  862 ;  Gurnet  Rock  and  other  rocks  at  mouth  of  Plymouth  Harbor,  Mass.,  863 ; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864 ;  Merrimac  River,  Mass.,  between 
Newburyport  and  Haverhill,  865;  Manchester  Harbor,  Mass.,  with  a  view  of  secur- 
ing S-foot  depth,  866;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  869;  Marblehead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor,  Mass.,  872;  Weymouth  (Back) 
River,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877; 
Provineetown  Harbor,  Mass.,  for  dike  to  protect  the  same,  878. 

Habbor  Linrs.— Charles  River,  at  Cambridge,  Mass.,  881. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

IMPROVIBMEKTS.— Harbor  of  refuge  at  Hyannis,  Mass.,  884;  harbor  of  refuge  at  Nan- 
tucket,  Mass.,  886 ;  Marthas  Vineyard  inner  harbor  at  Edgartown^Mass.,  §90 ;  Vine- 
yard Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  o94;  New  Bedford 
Harbor,  Mass.,  897;  Canapitsit  Channel,  Mass.,  900;  Taunton  River,  Mass.,  901: 
Sakonnet  River,  R.  I.,  904;  Pawtucket  Riyer,  R.  L,  905;  Providence  River  and 
Narragansett  Bay,  R.  I.,  908;  Green  Jacket  ShoaL  Providence  River,  R.  I.,  911; 
Wickford  Harbor,  R.  I.,  913;  Newport  Harbor,  K.  I.,  915;  harbor  of  refuge  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Pond,  R.  I.,  921;  harbor  of  ref- 
uge at  Block  Island,  R.  L.  922;  Great  Salt  Pond,  Block  Island,  R.  I.,  925;  remov- 
ing sunken  vessels  or  crafx  obstructing  or  endangering  navigation,  927. 

Examination  and  SuRVSYS.—For  obtaining  a  channel  through  Conanicut  Island, 
Narragansett  Bay,  R.  I.,  928;  channel  in  Isew  Bedford  Harbor,  Mass.,  leading  to 
the  bridge  between  that  city  and  Fairhaven,  930;  Mount  Hope  Bay  and  Fall  River 
Harbor^  Mass.,  931;  Sakonnet  Point,  R.  I.,  934;  easterly  breakwater  to  shore,  Point 
Judith^  at  Point  Jndith  harbor  of  refuge,  R.  I.,  937. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impkovkments.— Pawcatock  River,  R.  I.  and  Conn.,  940:  harbor  of  refoge  at  Ston- 
ington.  Conn.,  942;  Mystic  River,  Conn.,  944;  Thames  lliver,  Conn.,  946;  Connect- 
icut River  below  Hartford,  Conn.,  948;  harbor  of  refuge  at  Duck  Island,  Conn., 
951;  New  Haven  Harbor,  Conn.,  953;  breakwaters  at  New  Haven,  Conn.,  9B5; 
Housatonic  River,  Conn.,  956;  Bridgeport  Harbor,  Conn.,  958;  Saugatuck  River 
and  Westport  Harbor,  Conn..  961;  Norwalk  Harbor,  Conn.,  963;  Five  Mile  River 
Harbor,  Conn.,  965 ;  Stamford  Harbor,  Conn.,  967 ;  harbor  at  Coscob  and  Mianus 
River,  Conn.,  969;  Greenwich  Harbor,  Conn.,  970. 

Surveys. — Niantic  Harbor,  Conn.,  972;  New  Haven  Harbor,  Conn.,  974;  Housatonio 
River,  Conn.,  979;  Southport  Harbor,  Conn.,  986. 

Hakbor  LiNES.—Bridgeport,  Conn.,  988. 

APPENDIX  E. 

REPORT  UPON  WORKS  IN  THE  CHARGE   OF  COL.  G.  L.  GILLESPIE  AND 
LIEUT.  COL.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvements. — Hudson  River,  N.  Y.,  996;  harbor  at  Saugerties,  N.  Y.,  1010:  har- 
bor at  Rondout,  N.  Y.,  1013;  harbor  at  Peekskill,  N.  Y.,  1016;  Harlem  River,  N.  Y., 
1019;  East  River  and  Hell  Gate,N.  Y.,  1026;  New  York  Harbor,  N.  Y.,  1031;  remov- 
ing sunken  vessels  or  craft  obstnictiug  or  endangering  navigation,  1039. 

Examinations  and  Survey.— -Catskill  Creek,  N.  Y.,  1041;  Nyack  Harbor,  N.  Y., 
1014;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel,  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1050;  New  York  Harbor,  N.  Y.,  from  the  Narrows  to  the  sea, 
with  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low- water  mark,  1053. 

Harbor  Lines. — Hudson  River  from  West  Twenty- third  street  to  West  Eighty-first 
street,  New  York  City,  1067;  Hudson  River,  both  sides,  from  Battery  Place  to  West 
Twenty-third  street,  New  York  City,  and  from  Morris  Canal  Basin  to  abreast  Bulls 
Ferry,  N.  J.,  1070';  Ellis  Island,  New  York  Harbor,  1075 ;  Harlem  River  and  Spuyten 
Duyvil  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  Eighty- 
eighth  street,  New  York  City,  1081. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneck  Harbor,  N.  Y., 
1087;  East  Chester  Creek,  N.  Y.,  1089;  Bronx  River,  N.Y.,  1093;  Mattituck  Harbor, 
N.  Y.,  1095;  Port  Jefferson  Harbor,  N.  Y.,  1097;  Huntington  Harbor,  N.  Y.,  1100; 
Glencove  Harbor,  N.  Y.,  1103;  Flushing  Bay,  N.  Y.,  1106;  Patchogue  River,  N.  Y., 
1108;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1111;  Canarsie  Bay,  N.  Y.,  1114; 
Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red  Hook  chan- 
nels, and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1117; 
Gowanns  Creek  Channel,  N.  Y.,  1122;  Newtown  Creek,  N.  Y.,  1125;  Passaic  River, 
N.  J.,  1128;  channel  between  Staten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  1134;  Raritan  River,  N.  J.,  1136;  South  River,  N.  J.,  1139:  Raritau  Bay,  N. 
J.,  1142;  Mattawan  Creek,  N.  J.,  1145;  harbor  at  Keyport,  N.  J.,  1147;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  1150;  Shrewsbury  River,  N.  J.,  1152;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Surveys. — For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.  Y.,  1159;  Roslyn  Harbor,  N.  Y.,  1161;  harbor  at  Oyster  Bay,  N.  Y.,  1163; 
Lloyds  Harbor,  with  a  view  to  its  •connection  with  Cold  Spring  Bay,  N.  Y.,  1165; 
Northport  Harbor,N.  Y.,  1167;  Smithtown  Harbor,  N.  Y.,  1168;  channels  to  Far 
Rockawayand  In  wood,  N.  Y.,  1170;  Babylon  Creek,  N.  Y.,  1172;  East  Chester  Creek, 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  triangular  area  between  Bjiy  Ridge  and  Red 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  New  York  Harbor,  for 
channels  30  ana  35  feet  deep  at  mean  low  water,  1177;  Gowanns  Creek,  N.  Y.,  1180; 
channel  between  the  Battery  and  Governors  Island,  N.  Y.,  1182 ;  Elizabeth  River, 
N.  J.,  1185;  Rahway  River,  N.  J.,  1187. 
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PAET    II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1192;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1205;  Sohavlkill  River,  Pa.,  1211;  ice  harbor  at  Marcns- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1213:  Delaware  Break- 
water, Del..  1214;  harbor  of  refuge,  Delaware  Bay,  Del.,  1216;  Bancocas  River,  N. 
J.,  1219;  AUoway  Creek,  N.  J.,  1220;  Dennia  Creek,  N.  J.,  1222;  Cooper  Creek,  N.  J., 
1223;  Goshen  Creek,N.  J.,  1225;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1227. 

Examinations  and  Survey.— Bamegat  Bay,  N.  J.,  between  Mantoling  (Mantol- 
oking)  and  Bay  Head,  1229:  Tuckerton  Creek,  N.  J,,  and  flats  at  mouth  thereof, 
1230;  Wading  River,  N.  J.,  1233;  Beach  Thoroughfare,  N.  J.,  at  and  near  the  meet- 
ing of  tides  from  Abseoon  and  Egg  Harbor  Inlet,  1235;  Oldmans  Creek,  N.  J.,  1238; 
Dividing  Creek,  N.  J.,  1242;  Sa&m  River,  N.  J.,  1245. 

APPENDIX  H. 

REPORT  OF   WM.  F.  SMITH,  UNITED  STATES  AGENT,   MAJOR  OF  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilmington  Harbor,  Del.,  1250;  Nanticoke  River,  Del.  and  Md., 
1260;  Appoqninimink  River,  Del.,  1261;  Smyrna  River,  Del.,  1263:  Murderkill 
River,  Del^  1266;  Mispiilion  River,  Del.,  1268;  Broadkiln  River,  Del.,  inland  water- 
way from  Chiucoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1270; 
Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1272;  Chester  River, 
Md.,  from  Crnmpton  to  Jones  Landing,  1273;  Choptank  River,  Md.,  1275;  La 
Trappe  River,  Md,,  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1278;  Wicomico  River,  Md.,  1280;  Manokin  River,  Md.,  1282;  Pocomoke  River. 
Md.,  below  Snow  Hill,  1284 ;  Queenstown  Harbor,  Md.,  1286;  Rockhall  Harbor  ana 
inner  harbor  at  Rockhall,  Md.,  1287;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1288. 

Examinations  and  Surveys.— St.  Jones  River,  Del.,  1290;  Mispillion  River,  Del., 
1291;  Cedar  Creek,  Del.,  1293;  La  Trappe  River,  Md.,  1295;  Cambridge  Harbor, 
Md.,  1296. 

APPENDIX  L 
REPORT  OF  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1307. 

Surveys.— Baltimore  Harbor,  Md.,  with  a  view  to  securing  a  channel  30  feet  in 
depths  1308;  Annapolis  Harbor,  Md.,  1309. 

APPENDIX  J. 
REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  1313;  Occoquan  Creek,  Va., 
1321;  Aquia  Creek,  Va.,  1324;  Nomini  Creek^  Va.,  1326;  Lower  Machodoc  Creek, 
Va.,  1329;  Rappahannock  River,  Va.,  1331;  tJrbana  Creek,  Va.,  1335;  York  River, 
Va.,  1837;  Mattaponi  River,  Va.,  1342;  Pamunkey  River,  Va.,  1344;  James  River, 
Va.,  1346;  protection  of  Jamestown  Island,  Va.,  1349. 

Survey.— Chapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K. 
REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1353;  Western  Branch 
of  Elisabeth  River,  Va.,1365;  Nansemond  River,  Va.,  1367;  Appomattox  River,  V a., 
1369;  harbor  at  Cape  Charles  City,  Va.,  1370;  Nandua  Creek,  Va.,  1373;  inland 
water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck 
Sound,  1374;  North  Landing  River,  Va.  and  N.  C,  1376;  Roanoke  River,  N.  C, 
1377;  Pasquotank  River,  N.  C.,  1378;  removing  sunken  vessels  or  craft  obstructing 
or  endangerii\g  navigation,  1379. 

EXAMiNATiONB.— Cashie  River,  N.  C,  1381;  Potecasi  Creek,  N.  C,  1383. 
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APPENDIX  L. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  D.  P.  HEAP  AND 
CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Ocraooke  Inlet,  N.  C,  1385;  Fishing  Creek,  N.  C,  1387;  Pamlico 
and  Tar  rivers,  N.  C,  1388;  Contentnia  Creek,  N.  C.,'  1389;  Trent  River,  N.  C, 
1391;  Neuse  River,  N.  C,  1393;  inland  waterway  between  Newbern  and  Beanfort, 
N.  C.y  via  Clubfoot,  Harlowe,  and  Newport  fivers,  1395:  harbor  at  Beaufort.  N.  C, 
1396;  inland  waterway  between  Beanfort  Harbor  and  New  River,  N.  C,  1398;  New 
River,  N.  C,  1399;  North  East  River,  N.  C,  140();  Black  River,  N.  C,  1402;  Cape 
Fear  River  above  Wilmington,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  1406;  Lockwoods  Folly  River,  N.  C,  1417. 

Examination  and  Surveys.— Bogue  Inlet,  N.  C,  1418;  Ocracoke  Inlet,  N.  C,  1428: 
Pamlico  River,  N.  C,  and  harbor  at  Washington,  1425;  Neuse  River,  N.  C,  at  ana 
below  Newbern,  1427;  Cape  Lookout  harbor  of  refuge,  N.  C,  1430;  Town  Creek, 
Brunswick  County,  N.  C,  1434. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waocamaw  River,  N.  C.  and  S.  C,  1439;  Lumber  Rive>,  N.  C.  and 
S.  C,  1442;  Little  Pedee  River,  S.  C,  1444;  Great  Pedee  River,  S.  C,  1447;  Mingo 
Creek,  S.  C.,  1450;  Winyah  Bay,  S.  C,  1452;  Santee  River,  S.  C,  1458;  Wateree 
River,  S.  C,  1465;  Congaree  River,  S.  C,  1468;  harbor  at  Charleston,  including 
Sullivan  Island  and  Mount  Pleasant  shore,  S.  C.,  1471 ;  Wappoo  Cut,  S.  C,  1479 ; 
Beaufort  River,  S.  C,  1482. 

Harbor  Lines. — Ashley  and  Cooper  rivers,  at  Charleston  Harbor,  S.  C,  1487. 

APPENDIX  ]sr. 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor.  Ga.,  1493:  Savannah  River,  between  Savannah 
and  Augusta,  Ga.,  1503;  Savannah  River,  above  Augusta,  Ga.,  1506;  Darien  Har- 
bor, Ga.,  1508;  Altamaha  River,  Ga.,  1513;  Oconee  River,  Ga.,  1516;  Ocmulgee 
River,  Ga.,  1519;  Brunswick  Harbor,  Ga.,  1521;  Cumberland  Sound,  Ga.,  1526; 
inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1535;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1538. 

Survey.— Doboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 
Improvements.— St.  Johns  River,  Fla..  1547;  Volusia  Bar,  Fla.,  1650;  Ooklawaha 


River,  Fl 


[•la.,  1552;  St.  Augustine  Harbor,  Kla.,  1553;  Indian  River,  Negro  Cut,  and 
Jupiter  Inlet,  Fla.,  1554;  northwest  entrance.  Key  West  Harbor,  Fla.,  1555; 
Caloosahatchee  River,  Fla.,  1557;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1559; 
Saranota  Bay,  Fla.,  1560;  Manatee  River,  Fla.,  1562;  Withlacoochee  Kiver,  Fla., 
Suwanee  River,  Fla.,  1564;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1566. 
Examinations  and  JSurve vs.— Jupiter  Inlet,  Fla.,  1568;  Orange  River,  Fla.,  to  its 
confluence  with  the  Caloosahatchee  River,  and  thence  to  the  Gulf  of  Mexico,  1569; 
inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  1572^  Hillsboro  Bay, 
Fla.,  from  Tampa  Bay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574 ; 
Clearwater  Harbor,  Fla.,  1578;  Crystal  River,  Fla.,  1580;  harbor  at  Cedar  Keys, 
Fla.,  1583;  Palmbeach,  Fla.,  1585;  Biscayne  Bay,  Fla.,  1588;  Tampa  Bay,  1596. 

APPENDIX   P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Carrabelle  Bar  and  Harbor,  Fla.,  1603;  Apalachicola  Bay,  Fla., 
1605;  Apalacbicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1609;  Flint 
River,  Ga.,  1612;  Chattahoochee  River,  Ga.  and  Ala.,  1616;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621;  Pensarola  Harbor,  Fla.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  1642; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1654. 

fiuRVEY.—Apalachicola  Bay,  Fla.,  1655. 
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APPENDIX   Q. 
REPORT  OP  MAJ.  WM.  T.  ROSSELL,  CORPS  OP  ENGINEERS. 

iMPROYEifBKTS.— Harbor  at  Mobile.  Ala.,  16G2;  Black  Warrior  River,  Ala.,  from 
Tuaoaloosa  to  Daniels  Creek,  1667;  operating  and  care  of  looks  and  dams  on 
Black  Warrior  River,  Ala.,  1675;  Warrior  and  Tombigbee  rivers,  Ala.  and  Mies., 
1678;  Noxubee  River,  Miss.,  1691;  Pascagonla  River,  Miss.,  1692;  Chickasahay 
River,  Miss.,  1696;  Leaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  1700:  Pearl  River  between  Edin- 
burg  and  Carthage,  Miss.,  1702:  Bogae  Chitto,  La.,  1703;  canal  from  Birmingham, 
Ala.,  to  the  Warrior  River,  1704. 

Examinations  and  Subvbts.— Canal  to  connect  Black  Warrior  River  and  Five  Mile 
Creek,  Ala.,  via  Vallev  Creek,  1704;  Ship  Island  Pass,  Miss.,  for  channel  between 
Gulf  of  Mexico  and  Ship  Island  Harbor,  and  for  dredging  channel  to  connect  Ship 
Island  Harbor  with  Gnlfjport,  1708;  Horn  Island  Pass,  Miss.,  and  the  passage  lead- 
ing from  said  pass  to  the  anchorage  inside  Horn  Island,  1716;  Pascagonla  River, 
Miss.,  and  np  Dog  River  8  miles,  1718;  Ship  Island  Harbor,  Mississippi  Sound,  for 
deep-water  channel  to  the  mainland,  1722;  channel  at  mouuL  of  Pearl  River,  Miss., 
1727. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
iNSPBcnoN  of  the  improvement  of  the  South  Paes  of  the  Mississippi  River,  1781. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPBOVBMBNTS.— Chefuncte  River  and  Bogue  Falia,  La.,  1751 ;  Tickfaw  River  and 
tributaries.  La.,  1753;  Amite  River  and  Bayou  Manchac,  La.,  1756:  Bayou  La- 
fourche, La.,  1757;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous^  La.. 
1759;  Bayou  Courtableau,  La.,  1762;  Bayou  Teche,  La.,  1764  j  channel,  bay,  and 
passes  of  Bayou  Yermilion,  La.,  1766;  Mermen tau  River  and  tributaries.  La.,  1767; 
mouth  and  passes  of  CiJcasieu  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Sabine  River,  Tex.,  1773;  Neches  River,  Tex.,  1775;  closing  crevasse  in  Pass 
a  Loutre^  Miflflissipjsi  River,  removing  sunken  vessels  or  cran  obstructing  or 
endangering  navigation,  1776. 

Examinations  and  Surveys.— Homochitto  River,  Miss.,  1777;  channel  through 
Atchafalaya  Bay,  La.,  1779;  Bayou  Grossetete,  La.,  1781;  Bayou  Teche  from  St. 
MartinviUe  to  Port  Barre,  La.,  1783;  Sabine  Lake,  Tex.,  for  ship  channel,  1789. 

APPJ:5NDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvkments.— Galveston  Harbor,  Tex.,  1793 ;  ship  channel  in  Galveston  Bay,  Tex., 
1808;  channel  in  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1805;  Buf- 
falo Bayou,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  Canal, 
Tex.,  18C«. 

Examination  and  Survey. — Channel  between  Brazos  River  and  Galveston  Bay. 
Tex.,  1809;  for  further  determining  the  causes  of  the  erosion  of  the  easterly  ena 
of  Galveston  Island,  Tex.,  1813;  character  and  value  of  improvements  made  at  the 
mouth  of  Brazos  River  by  the  Brazos  River  Channel  and  Dock  Company,  1816. 

PART    III. 

APPENDIX  U. 
REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVXMRNTB.— Red  Rlver,  La.  and  Ark.,  1877;  Red  River  above  Fulton,  Ark.. 
1895;  Cypress  Bayou,  Tex.  and  La.,  1896;  Ouachita  and  Black  rivers.  Ark.  and 
La.,  1904;  Bayou  Bartholomew,  La.  and  Ark.,  1914;  BcBuf  River,  La.,  1917;  Tensas 
River  and  Bayou  Ma^on,  La.,  1920;  Yazoo  River,  Miss.,  1922;  mouth  of  Yazoo 
River  and  harbor  at  Vicksbarg,  Miss.,  1927;  Tallahatchie  River,  Miss.,  1932;  Big 
Sunflower  River,  Miss.,  1935;  water  gauges  on  the  Mississippi  River  aud  its  prin- 
cipal tributaries,  1936. 

Examination. — Cold  water  River.  Miss..  1943. 
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APPENDIX  V. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstractions  in  Arkansas  River,  Ark.  and  Kans.,  1949; 
improving  Arkansas  River,  Ark.,  1952:  White  River,  Ark.,  1971;  Black  River, 
Ark.  and  Mo.,  1975;  Current  River,  Ark.  and  Mo.,  1978;  St.  Francis  River,  Ark., 
1980;  St.  Francis  River,  Mo.,  1982. 

Examination  and  Surveys.— Neosho  River,  Kans.,  1984;  Arkansas  River  at  Little 
Rock,  Yanbnren,  and  Fort  Smith,  Ark.,  1989;  Arkansas  River  at  Pinebluff,  Ark., 
1990;  White  River  from  Batesville  to  Bnffalo  Shoals,  Ark.,  1992;  Buffalo  Fork  of 
White  River,  Ark.,  1994;  St.  Fxanois  River,  Ark.,  and  Mo.,  from  the  Sunk  Lands 
to  Poplin,  Mo.,  1999. 

APPENDIX  W. 
REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 


Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2001 ;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2012;  harbor  at  St.  Louis,  Mo., 
204S;  preventing  the  Mississippi  River  from  breaking  through  into  the  Cache 
River  at  or  near  a  point  known  as  Beach  Ridge,  a  fpw  miles  above  Cairo,  111.,  2047. 

APPENDIX  X. 

Report  of  lieut.  col.  w.  r.  king,  corps  of  engineers. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  Ri 
~ ■  *  ""  1  Minneapolis,  1^ 


2049;  Mississippi  River  between  mouth  of  Missouri  Kiver  aud  Minneapolis,  2059; 
operation  ana  care  of  Des  Moines  Rapids  Canal  aud  Dry  Dock,  2104;  operating 
and  care  of  Galena  River  improvement,  111.,  2109;  Mississippi  River  between  St. 
Paul  and  Minneapolis — construction  of  Lock  and  Dam  No.  2,  2110. 
BURVEYS. — East  bank  of  Mississippi  River  between  Oquawka  aud  Dallas  City,  111., 
2111;  east  side  of  Mississippi  River,  between  Drurys  Landing  and  New  Boston, 
III.,  2114:  La  Crosse  Harbor,  Wis.,  2116;  west  side  of  Mississippi  River,  commenc- 
ing near  Lagrange  and  running  along  the  bank  of  the  river  to  near  the  raib-oad 
bridge  over  Mississippi  River  above  Hannibal,  Mo.,  2119;  Egyptian  Levee  along 
the  south  bank  of  Des  Moines  River  to  or  near  Mississippi  Kiver  at  Alexandria, 
Mo.,  thence  along  the  west  bank  of  said  river  to  terminus  of  said  Egyptian  Levee, 
2124;  west  side  of  Mississippi  River  from  the  bluft'  above  the  city  of  Fort  Madi- 
son to  the  mouth  of  Skunk  River,  Iowa,  2130;  west  bank  of  Mississippi  River 
from  mouth  of  Iowa  River  to  Muscatine,  Iowa,  2133. 

APPENDIX  Y. 

REPORT  OF  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
2137;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2142; 
Chippewa  River,  including  Yellow  Banks,  Wis.,  2152;  St.  Croix  River,  Wis.  and 
Minn..  2154:  Minnesota  River,  Minn.,  2156;  Red  River  of  the  North,  Minn,  and 
N.  Dak.,  2158;  ranging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— Mille  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  Tail  River,  Minn.,  for  reservoir,  2172;  Red  Lake  and  Red  Lake  River,  Minn., 
for  reservoir,  2173. 

APPENDIX  Z. 

REPORT  UPON  WORKS   IN  THE   CHARGE    OF   LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEEKS. 

Improvements. — Missouri  River,  between  Stubhs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2177;  improving  l^pper  Missouri  Kiver  by  snagging,  2208; 
Yellowstone  River,  Mont,  and  N.  Dak.,  2211. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

IMPROVSMRMTB.— Obion  River,  Tomi..  2215,  2219;  Forked  Deer  Kiyer,  Tenn.,  2217; 

Caniberland  River,  Tenu.  and  Ky.,  2220. 
SuJtvEYS. — North  Fork  of  Forked  Veer  River,  Tenn.,  main  stream,  and  Obion  River, 

witli  a  view  to  improving  navigation  from  Dyersborg  to  the  MiBsissippi  River, 

2234;  month  of  Cumberland  River,  2242. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Tennessee  River  system,  2247;  Tennessee  River,  2251;  operating 
and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  2296;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2308;  Clinch  River,  Tenn.,  2311. 

Surveys.— Mouth  of  Tennessee  River,  K^.,  2314 ;  Emory  River,  Tenn*,  2316. 

APPENDIX  0  0. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Ohio  River,  2325;  operating  snag  boat  on  Ohio  River,  2349;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2354;  Mov- 
able Dams  Nos.  2,  3,  4,  5,  and  6,  Ohio  River,  2358;  Muskingum  River,  Ohio,  2363; 
operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2364;  observa- 
tions on  Muskingum  River,  Ohio,  2378. 

Examination.— Ohio  River  from  Marietta,  Ohio,  to  its  mouth,  2379. 

APPENDIX  D  D. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  MAJ.  CHAS.  F.  POWELL  AND 
MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements.— Monongahela  Eiver,  W.  Va.,  and  Pa.,  2383;  operating  and  care  of 
liOcks  and  Dams  Nos.  8  and  9,  Monongahela  River,  2409;  purchase  of  Locks  and 
Dnius  Nos.  6  and  7,  Monongahela  River,  condemnation  of  all  the  property  and 
appurtenances  of  the  Monongahela  Navigation  Company,  2411;  Allegheny  River, 
Pa.,  2424;  construction  of  locks  and  dams  at  Herr  Island,  above  the  head  of  Six 
Mile  Island,  and  at  Springdale,  Allegheny  River,  2428. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Impkovements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls 
of  Ohio  River,  2441;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky., 
2444;  Wab.'ish  River,  Ind.  and  111.,  2452;  operating  and  care  of  look  and  dam  at 
Grand  Rapids,  Wabash  River,  2455;  White  River,  Ind.,  Tradewater  River,  Ky., 
2456;  reconstruction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  2457:  Green 
River,  Ky.,  above  mouth  of  Big  Barren  River  (Lock  No.  5),  2459;  operating  and 
care  of  looks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2462;  Rough  River,  Ky., 
2471. 

Examination  and  Surveys.— Treadwater  (Tradewater)  River,  Ky.,  2476;  White 
River,  Ind.,  2483;  Green  River,  Ky.,  at  or  near  its  mouth,  for  new  lock  and  dam, 
2504. 

APPENDIX  FP. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Impkovements. — Kentucky  River,  Ky.,  2513;  operating  and  keeping  in  repair  the 
six  locks  and  dams  on  Kentucky  River,  Ky.,  2519:  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2528;  Levisa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
River,  W.  Va.  and  Ky..  2530;  Guyandotte  Kiver,  W.  Va.,  2562;  New  River,  Va. 
and  W.  Va.,  2663;  Gauley  River,  W.  Va.,  2564;  Elk  River,  W.  Va.,  2565;  Great 
Kanawha  River,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  2575;  Little  Kanawha  River,  W.  Va.,  operating  and 
lock  on  Little  Kanawha  River,  2582. 
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APPENDIX  G  Or. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2585 ;  harbor  at  Agate  Bay,  Minn., 
2588;  harbor  at  Duluth,  Minn,  and  Superior,  Wis.,  2592;  harbor  at  Ashland,  Wis., 
2603;  harbor  at  Ontonagon,  Mich.,  2606;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2608;  harbor  at  Mar- 
quette, Mich.,  2615;  harbor  of  refuge  at  Presque  He  Point,  Marqnette  Bay,  Mich., 
2638;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2640. 

Examination. — Harbor  at  Portwing,  Wis.,  2643. 

Hakbor  Links. — Superior  and  AUoucz  bays  at  Duluth  and  Superior  Harbor,  Minn, 
and  Wis.,  2647. 

PAET    IV. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements. — Menominee  Harbor,  Mich,  and  Wis.,  2650;  Menominee  River, 
Mich,  and  Wis.,  2652:  Oconto  Harbor,  Wis.,  2653;  Pensaukee  Harbor,  Wis.,  2656; 
Green  Bay  Harbor,  W  is.,  2657 ;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis., 
2660;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal| 
Wis.,  2666;  Sturgeon  Bay  Canal  harbor  of  refuge.  Wis.,  2671;  Ahnapee  Harbor, 
Wis.,  2672;  Kewaunee  Harbor,  Wis.,  2675;  Two  Rivers  Harbor,  Wis.,  2678;  Mani- 
towoc Harbor,  Wis.,  2681 ;  Slieboygan  Harbor,  Wis.,  2685;  Port  Washington  Har- 
bor, Wis.,  2687;  harbor  of  refuge  at  Milwaukee,  Wis,  2689;  Milwaukee  Harbor, 
Wis.,  2692;  South  Milwaukee  Harbor,  Wis.,  2696;  Racine  Harbor,  Wis.,  2698; 
Kenosha  Harbor,  Wis.,  2702;  Waukegan  Harbor,  111.,  2706;  Fox  River,  Wis.,  2709; 
operating  and  care  of  locks  and  dnnis  on  Fox  River,  Wis.,  2719;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2751. 

Surveys. — Harbor  at  Menominee,  Mich,  and  Wis.,  2751;  harbor  at  Ahnapee,  Wis., 
2755;  Sheboygan  Harbor,  Wis.,  2761;  Milwaukee  Harbor,  Wis.,  2765;  harbor  at 
Racine,  Wis.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Harbor  Lines. — Kewaunee,  Wis.,  2785;  Waukegan,  III.,  2786. 

APPENDIX  11. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2790;  Chicago  River,  111.,  2793;  Calnmet 
Harbor,  HI.,  2801;  Calumet  River,  111.  and  Ind.,  2810;  Illinois  River,  111.,  2815; 
operating  and  care  of  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2822;  Illinois  and  Mississippi  Canal,  111.,  2825;  operating  and  care  of  Illi- 
nois and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River  at  Milan, 
III.,  2880;  removing  snnken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 2881. 

Examination  and  Survey.— Upper  Illinois  River  and  lower  Des  Plaiues  River,  III., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 
navigation  in  connection  with  the  waters  of  Lake  Michigan,  2887. 

APPENDIX  J  J. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKER 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  South  Haven  Harbor,  Mich.,  2910;  Saugatuck  Har- 
bor, Mich.,  2913;  Kalamazoo  River,  Mich.,  2915;  Holland  (Black  Lake)  Harbor, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich.,  2921;  Muske- 
gon Harbor,  Mich.,  2923;  Wliite  Lake  Harbor,  Mich.,  2926;  Pentwater  Harbor,  Mich., 
2928;  Ludington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harbor  of  ref- 
uge at  Portage  Lake,  Manistee  County,  Mich.,  2936;  Frankfort  Harbor,  Mich.,  2939; 
Charlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  2944;  removing  sunken 
vessels  or  craft  obstmoting  or  endangering  navigation,  2947. 

Surveys.— South  Haven  Harbor,  Mich.,  2948:  harbor  of  Holland  (Black  Lake)^ 
Mich.,  2950;  Ludington  Harbor,  Mich.,  2951 ;  Charlevoix  Harbor,  Mich.,  2953. 


Digitized  by 


Google 


CONTENTS.  XIX 

APPENDIX  KK. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Dnliith,  and  Buft'alo,  2955;  St.  Marys  River  at  the  falls,  Mich.,  2963; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2997;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3C06;  Cheboygan  Harbor,  Mich.,  3009;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich.,  3011;  Saginsiw  River,  Mich.,  3012;  Sebewaiiig  River,  Mich., 
3014;  harbor  of  refuge  at  Sand  Heach,  Lake  Huron,  Mich.,  3015;  improvement  of 
St.  Clair  Flats  Canal,  Mich.,  3018;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  3019;  month  of  Black  River,  Mich.,  3021 ;  Black  River  at  Port  Huron,  Mich., 
3022;  Pine  River,  Mich.,  3024;  Belle  River,  Mich.,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Ronge  River,  Mich.,  3032;  removing  sunken  vessels  or  craft  obstructing  or 
endajiji^ering  navigation,  3033. 

ExAMiNATiON.—Hurou  River,  Mich.,  3034. 

APPP]NDIX   LL. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvemknts. — Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,  3040;  Port 
Clinton  Harbor,  Ohio,  3049;  Sandusky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061;  Vermilion  Harbor,  (Miio,  3068;  Black  River  (Lorain)  Harbor,  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3082;  Ashtabula  Harbor, 
Ohio,  3086;  Conneaut  Harbor,  Ohio,  30iK). 

Examination.— Raisin  River,  Monroe  County,  Mich.,  3094. 

APPENDIX  MM. 

REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Erie  Harbor,  Pa.,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buffalo 
Harbor,  N.  Y.,  3107;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,3116;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  3123;  Wilson  Harbor,  N.  Y.,  3126. 

Examination  and  StTRVKVS.— For  ship  canal  from  the  Great  Lakes  to  the  Hudson 
River,  N.  Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  N.  Y.,  3245;  report  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Hakbor  Links.— Bay  of  Presque  Isle,  Erie,  Pa.,  3265. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

iMrROVKMENTS. — Harbor  at  Charlotte,  N.  Y.,  3269;  harbor  at  Pultneyvillo,  N.  Y., 
3272;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3274;  harbor  at  Little  Sodus  Bay,  N.  Y,, 
3276 ;  harbor  at  Oswego,  N.  Y.,  3278 ;  harbor  at  Sackctts  Harbor,  N.  Y.,  3285 ;  harbor 
at  Cape  Vincent,  N.  Y.,  3286;  shoals  between  Sister  Islands  and  Crossover  Light, 
and  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  St.  Lawrence  River,  N.  Y., 
3290;  harbor  at  Ogdensburg,  N.Y.,  3292;  harbor  at  Burlington,  Vt.,  3296;  channel 
between  North  and  South'  Hero  islands.  Lake  Chaniplain,  Vt.,  Otter  Creek,  Vt., 
3299;  Narrows  of  Lake  Chaniplain,  N.  Y.  and  Vt.,3302;  removing  sunken  vessels 
or  craft  obetrncting  or  endangering  navigation,  3304. 

Examinations  and  Surveys.— Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schuyler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Derter,  3306;  harbor  at  Alex- 
dria  Bay,  N.  Y.,  3312;  Oak  Orchard  Harbor,  N.  Y.,  3314;  Missisquoi  River,  Vt.,  from 
Swanton  to  Lake  Cham  plain,  3319;  report  upon  widening  locks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Impbovement.— Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OP  ENGINEERS. 

Improvemknts. — San  Luis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cal., 

3335;  San  Diego  Harbor,  Cal.,  3337. 
Examinations  and  Survrys.— Colorado  River,  Ariz.,  3339;  Suisun  Creek,  Cal., 

3341;  Alviso  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  3349;  Mare  Island  Strait, 

Cal.,  3352. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Improvemknts. — San  Joaqnin  River,  Cal.,  3357;  Mokelnmne  River,   Cal.,  8359; 

Sacramento  and  Feather  rivers,  Cal.,  3360;  Napa  River,  Cal.,  3364;   Petaliinja 

Creek,  Cal.,  3365;  Humboldt  Harbor  and  Bay,  Cal.,  3366. 
Examinations.— Napa  River,  Cal.,  3374:  Petaluma  Creek,  Cal.,  3375;  Humboldt 

Harbor,  Cal.,  for  dredging  at  Eureka,  3377. 

APPENDIX  EE. 
Report  of  capt.  w.  l.  fisk,  corps  of  engineers. 

Improvements. — PortOrford  Harbor,  Oreg.,  3379;  mouth  of  Coqnille  River,  Oreg., 
3380;  Coqnille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  3383; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3384;  dredging  haVbor  at  Coos  Bay, 
Oreg.,  3387;  Coos  River,  Oreg..  3388;  Umpqua  River,  Oreg.,  3389;  mouth  of  Sins- 
law  River,  Oreg.,  3391;  Alsea  River,  Oreg.,  3393;  Yaqnina  Bay,  Oreg.,  3394;  Nes- 
tugga  River,  Oreg.,  3396;  Tillamook  Bay  and  Bar,  Oreg.,  3397;  mouth  of  Columbia 
River,  Ore.?,  and  Wash.,  3404;  Columbia  River  below  Tongue  Point,  Oreg.,  3406; 
Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  3407;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3414;  construc- 
tion of  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3416;  operating  and  care  of 
(juial  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3423;  Columbia  River  at 
Three  Mile  Rapids,  and  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  tlie 
head  of  Celilo  Falls,  3425;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  3429;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  3432. 

APPENDIX  S  S. 
REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements.— Willapa  River  and  Harbor.  Wash.,  3434 ;  Grays  Harbor  and  bar 
entrance,  Wash.,  3436;  Chehalis  River,  Wasli.,  3437 ;  Pugot  Sound  and  its  tributary 
waters,  3438;  harbor  at  Olympia,  Wash.,  3443;  waterway  connectiujj  Puget  Sound 
with  lakes  Union  and  Wasliingtou,  3445;  Everett  Harbor,  Wash.,  3447;  Swinomish 
Slough,  Wash.,  3450;  Columbia  River  from  Kock  Island  Rapids  to  Foster  Creek 
Rapids,  Wash.,  3455;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  3456; 
Cowlitz  River,  Wash.,  3463;  Clearwater  River,  Idaho,  3465;  Kootenai  River,  Idaho, 
between  Bonners  Ferry  and  the  international  bonndarv  line,  3467;  P'lathead  River, 
Mont.,  3468. 

Examinations  and  Surveys. — North  Fork  of  Lewis  River,  Wash.,  to  head  of  navi- 
gation, or  Etna,  3469;  North  River,  Wash.,  3472;  Lewis  River,  Wash.,  from  Colum- 
bia River  to  Lacenter,  3473;  Bellingham  Bay,  from  deep  water  to  the  mouth  of 
Whatcom  Creek,  at  New  Whatcom,  Wash.,  3478;  Kootenai  River,  Mont.,  for  removal 
of  obstructions  above  .Jennings,  3482. 

Harbor  Lines.— -Olympia  Harbor,  Wash.,  3484. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS. 
Phetjminart  examination  of  Portland  Channel  (oanal),  Alaska,  3487. 

APPENDIX   U  U. 
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APPENDIX  H  H. 


IMPROVEMENT   OF   RIVERS  AND  HARBORS   ON   WESTERN   SHORE   OF 

LAKE  MICHIGAN. 


BBPOBT  OF  CAPT.  GEO.  A.  Z1NN,  CORPS  OF  ENGINEEBS,  OFFICER  IK 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1S97,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


nCPROVBMKinV. 


"L  Menominee    Harbor,  Michigan    and 
Wisoonsin. 

2.  Menominee    River,    Michigan    and 

Wisconsin. 

3.  Oconto  Harbor,  Wisconsin. 

4.  Pensankee  Harbor,  Wisconsin. 
6.  Qreen  Bay  Harbor,  Wisconsin. 

6.  Stnrfreon   Bay  and   Lake  Michigan 

Ship  Canal,  Wisconsin. 

7.  Operating  and  eare  of  jStnrgeou  Bar 

and   Lake  Michigan  Ship  Canal, 
Wisconsin. 

5.  Harbor  of  refhge  at  entrance  of  Stnr- 

geon  Bay  and  Lake  Michigan  Ship 
Canal,  Wisconsin. 
9.  Ahnapee  Harbor,  Wisconsin. 
10.  Kewannee  Harbor,  Wisconsin. 


23. 


Two  Rivers  Harbor,  Wisoonsin. 

Manitowoc  Harbor,  Wisconsin. 

Sheboygan  Harbor,  Wisconsin. 

Port  Washington  Harbor,  Wisconsin. 

Harbor  of  refnfe  at  Milwaukee,  Wis. 

Milwaukee  HaAor,  Wiseonsin. 

South  Milwaukee  Harbor,  Wisconsin. 

Racine  Harbor,  Wisconsin. 

Kenosha  Harbor,  Wisconsin. 

Waukegan  Harbor,  Hlinois. 

Fox  River,  Wisoonsin. 

Operating  and  care  of  locks  and 
dams  on  Fox  River,  Wisconsin. 

Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
gation. 


BTTBYKTB. 


24.  Menominee    Harbor,  Michigan   and 

Wisconsin. 

25.  Ahnapee  Harbor,  Wisconsin. 

26.  Sheboygan  Harbor,  Wisconsin. 


27.  Milwaukee  Harbor,  Wisconsiiu 

28.  Racine  Harbor,  Wisconsin. 

29.  Kenosha  Harbor,  Wisconsin. 


HABBOB  LIHB8. 

80l  Ktfwaanae  Harbor,  Wisconsin.  |  31.  Wankegan  Harbor,  lUinoit. 


nNTTBB  States  Enoinbeb  Offiob, 

Milwaukee,  Wis.^  July  15, 1897. 
Oeneral:  I  have  the  honor  to  transmit  herewith  annual  rex>oi't  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  Jane  30, 1897. 

Yery  respectfhllyy  your  obedient  servant, 

Geo.  a.  ZiNNy 
Oaptainj  Oarpe  of  Bngineere. 
Brig.  Gen.  John  M.  Wilson, 

Ohief  of  EngweerBj  U.  B.A, 
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•  ••   •  J*^  n  £1  z« 

■  •  *•  • .  •  • 

IMPROVEMENT-  QV-JMTsNOMINEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

The  oi:igiii9l';cbnditiou  at  the  month  of  the  MeDominee  Biver,  object 
of  .-ttf^  improvement,  projects,  and  present  works  were  described  in 
detaH  In 'Annual  Report  Chief  of  Engineers  for  1<S96,  page  2459. 
:  dondition-  of  the  improvement — June  30,  1896,  the  channel  had  the 
required  dimensions  of  200  feet  wide  and  17  feet  deep.  Soundings 
taken  February  19,  1897,  show  that  the  upper  end  of  it  has  been 
reduced  in  depth  0.5  to  1  foot  in  places,  but  the  shoals  are  not  of  suffi- 
cient extent  to  seriously  impede  navigation. 

The  piers  are  built  the  full  length  contemplated. 

Operations  during  the  fiscal  year. — ^By  hire  of  labor  and  purchase  of 
materials  in  accordance  with  law,  300  linear  feet  of  the  superstructure 
of  the  north  pier  and  100  feet  of  the  south  pier  were  rebuilt,  openings 
between  the  pile  and  crib  piers  were  closed  with  plank  shutters  to 
prevent  the  passage  of  sand  into  the  channel,  and  minor  repairs  were 
made  to  the  outer  end  of  the  south  pier. 

The  work  was  begun  July  15  and  completed  September  24, 1896. 

The  materials  used  and  cost  of  same  in  place  were  as  follows: 

Pine  timber  and  plank $1,488.16 

Iron  bolts  and  spikes 24.79 

Stone 256.36 

Rent  of  scow 71.17 

Tools,  freiffbt,  cartage,  etc 16.07 

Labor, inclnding  pay  of  overseer 1,166.61 

Total 3,011.06 

Remarks. — In  accordance  with  reqiiiremonts  of  river  and  harbor  act 
of  June  3, 1806,  a  survey  was  made  and  report,  dated  November  30, 189G, 
submitted  for  ^^  harbor  at  Menominee,  Michigan  and  Wisconsin,  with  a 
view  of  obtaining  a  20-foot  depth  of  water.'' 

The  report,  with  map,  is  published  in  House  Doc.  No.  86,  Fifty-fourth 
Congress,  second  session. 

The  estimated  cost  of  the  desired  improvement  is  $18,920. 

The  upper  course  of  timbers  of  1,060  linear  feet  of  the  piers  require 
renewal  and  new  decking,  and  the  north  pierhead  and  130  linear  feet  of 
the  waling  to  the  protection  piling  should  be  renewed.  In  other  respects 
the  piers  are  in  good  order. 

For  the  maintenance  of  the  channel  and  piers  for  the  fiscal  year 
ending  June  30, 1899,  the  following  estimate  is  submitted: 

For  dredging $3,000 

For  repairs 2,000 

For  contingencies,  10  per  cent 600 

Total 5,500 

Money  statement. 

Jnly  1, 1896,  balance  nnexpended $7,182.80 

June  30,  1897,  amount  expended  daring  fiscal  year 3,285.28 

Jnly  1, 1897,  balance  nnexpended 3,897.62 

(Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 6,500.00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Aotof- 

MMrch3,1871 $25,000 

Jnne  10,1872 25,000 

March  3,1873 25,000 

Juiie23,1874 25,000 

March  3,1875 25.000 

Angust  14, 1876 8,000 

Jnne  18, 1878 10,000 

March  3, 1879 10,000 

June  14, 1880 10,000 

March  3, 1881 12,000 


APPSOPBIATTONS. 

Act  of- 


Angn8t3,1882 $15,000 

July5,1884..-- 10,000 

ADgu«t5,1886 8,000 

August  11, 1888 9,000 

August  17, 1894 10,000 

June  3. 1896 7,160 

MiBcellaneons  receipts  cred- 
ited to  appropriations 62 

Total 229,212 


COMMBRCIAL  STATISTICS  FOR  THE  CALENDAR  TSAR  BNDIKG  DECEMBER  31,  1896. 

[Forniahed  by  Hr.  Joseph  Werner,  deputy  oolleotor  of  castoms.] 

Name  of  harbor,  Menominee,  Mich. ;  collection  district,  Superior,  Mich. ;  nearest 
light-honse,  Menominee,  Mich. 

4rrivaU  amd  dtg^rturtB  of  ve$§eU. 


Arrivals. 

DsMriptioB. 

Number. 

TODDSfB. 

Number. 

Tonuses 

m^rnn.... ,---,„,,- 

400 
807 

186,826 
40,70* 

400 
818 

188,056 

Sail              

40,821 

Total 

707 

186^000 

718 

170,276 

/ 

Principal  arHeles  cf  export  and  import, 
[By  way  of  the  harbor  only.] 


Artidea. 


Botter. 
nah... 


Marebandlae  (general). 
Shiasiaa 

woarr. 


Total. 


^aS!-.::::::: 

Butter 

Goal  and eoka. 


Tone. 


2,4081 

250,827} 

88,806 

607| 

512 


802.8801 


4,616 


ArUclea. 


niPOBTB—contin  lied. 


lour 

Hay 

Lime  and  oement 

Lumber 

Merehandise  (geueral). 

MiUstoA..... 

Oata 

Salt 

Shinglea 

Stone 

Wood 


TMd. 


Tona. 


.^ 


107 
S| 

357 

0,710 

12 

105 

n 

140 


15,878| 


Kora.~The  railroad  oompaniea  deoline  to  glTO  statement  of  their  bosineoa,  hence  the  statiBtica  by 
SO  waya  of  traaaportatlon  oonld  not  be  given. 

OOMMERCnULL  STATISTICfi  FOR  THE  OALBKDAR  TEAR  ENDING  DECEMBER  81,  1896. 

[Fumlahed  by  Mr.  B.  H.  Anderly,  deputy  oolleotor  of  onstoma.] 

Name  of  harbor,  Marinette,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pierheaa,  Menominee,  Mich. 

Arri/vaU  and  departmret  of  vtiaeU. 


Deacriptlon. 

Arrivala. 

Departurea. 

Number. 

Tonnage. 

Number. 

Tonnaga. 

Steam 

826 
248 

07,410 
72,188 

828 

206 

07,647 
72.501 

Total 

660 

160,608 

684 

170,288 
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Frineipal  ariieUi  Of  export  and  impart 
[Bj  waj  of  the  harbor  only.] 


Articles. 


Tone. 


ArUolee. 


Tons. 


■XPOBT8. 

Apples 

Flour 

L«th 

Ume  and  cement 

Lmnber 

Merchandise  (general) . . 

Paper 

Pease 

Salt 

Shingles 

Soap 

Wood 

Total 


82.6 
126 
600 
108.6 
252,752 

97 
120 

20 

12.6 
196 

4.6 
IM 


264,107 


IMPORTS. 

Apples 

Cattle 

Coal  and  coke 

Sr«» 

Floor 

Hay 

Lomber 

Merchandise  (generul). 

Oats 

Salt 

Wheat 

Total 


210 
1 
4,922 
4.6 
40 
143 
202.6 
196 
.5 
1,612 
.6 


7,686.6 


HHa. 

IMPROVEMENT  OF  MENOMINEE  RIVER,  MICHIGAN  AND  WISCONSIN, 

The  original  condition  of  the  Menominee  Biver,  the  object  of  the 
improvement  and  the  projects  for  carrying  it  oat,  were  fully  described 
in  the  Annual  Report  Ohief  of  Engineers  for  1896,  p.  2463. 

Condition  of  the  improvement — Theprojectsof  1890  and  1892  havebeen 
completed.  Since  completion  a  shoaling  of  from  1  to  2  feet  has  occurred 
in  places. 

Dredging  under  the  contract  now  in  force  will  form  the  turning  basin 
and  extend  the  channel  to  Wells  Street  in  accordance  with  the  project 
of  1896,  and  also  admit  of  redredging  the  channel  where  most  needed. 

Operations  during  the  fiscal  year. — ^tinder  the  existing  contract  with 
William  A.  Starke  for  the  removal  of  111,000  cubic  yards  of  material, 
more  or  less,  dredging  was  begun  April  27;  1897,  and  to  June  30, 1897, 
60,837  cubic  yards  were  excavated,  resulting  in  the  completion  of  the 
turning  basin  and  dredging  about  30  per  cent  of  the  amount  required  to 
extend  the  channel  to  the  west  side  of  Wells  street. 

Bemarks. — ^The  depth  of  water  in  the  channel  is  reduced  by  materials 
brought  down  the  river  during  heavy  spring  freshets  rendering  periodi- 
cal dredging  necessary  to  maintain  the  required  depth. 

For  the  maintenance  of  the  channel  an  appropriation  of  $6,000  is 
recommended  for  the  fiscal  year  ending  June  30, 1899. 

Oriiriiial  MtimAte  (see  House  Ex.  Doo.  No.  84,  Fifty-first  Congress,  first 

session) $109,609.80 

Revised  estimate  (see  Report  of  Chief  of  Engineers,  1891,  pp.  2529-2530) .      74, 600. 00 
Estimate  for  turning  basin  and  extension  of  channel  to  Wells  street, 
(see  report  of  Ciiief  of  Engineers,  1896,  page  2464) 13, 800. 00 

Money  statement 

Jnly  L1896.  balance  unexpended $15,014.47 

Jane  30, 1897,  amount  expended  during  fiscal  year 3, 890. 61 

July  1,  1897,  balance  unexpended 11,123.86 

July  1, 1897,  outstanding  liabilities $2, 620. 20 

July  1, 1897,  amount  coTered  by  uncompleted  contracts 6, 190. 47 

8,810.67 

July  1, 1897,  balance  available 2, 313. 19 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899.  for  maintenance 5,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 
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AFFBOPBIATIONS. 

Aotof- 

September  19,1890 $54,000.00 

July  13, 1892 20,600.00 

AuffiiBt  17, 1891 6^000.00 

Jnne.3  1896 16,000.00 

Misoellaneoas  receipts  credited  to  appropriations 80. 03 

Total 95,680.03 


Ahttraot  of  propo$aU  far  dndg{ng  70,000  oubio  yards  of  maUrial  at  Monom{nee  River, 
Michigan  ana  Wiaoomin,  received  in  reeponee  to  advertisement  dated  September  1, 1896, 
and  opened  October  6, 1896,  by  Capt,  George  A.  Zinn,  Corps  of  Engineers, 


No. 


Kame  and  retidenM  of  bidder. 


Sand, 

clay.mudf 

etc. 


Prioeper  onblo  yaid. 


Bowlders 

and  hard 

pan. 


Total  for 
70,000  aon- 
bio  yards. 


Arthur  H.  Yog^  Millrank6^  Wia . . 
Williain  A.  Starke,  Hilwaokee,  Wia 
Green's  Dredging  Co.,  Chioaffo,  111 . . 
Baolne  Dredge  Co.,  Raoine,  Wis 


Genu. 
12.9 
9 
15 
9 


OenU. 
12.9 
25 
25 
27 


$0,030 
7.096 

11.560 
8,208 


•The  oost  being  so  low,  a  eoatraot  was  made  for  111,000  oablo  yards,  man  or  lesa. 

Amonnt  of  approprifttion  available  for  this  work  $13,000. 

With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  October 
14,  1896,  with  William  A.  Starke,  the  lowest  responsible  bidder  for  this  work. 


Coniraeiin  fore$* 


Work. 

Approved. 

Work  com- 
menoed. 

Work  to  be 
oompleted. 

Wnifam  Afttarfce    T... 

Dredcing  111,000 
oablo  yards. 

Oot.  22,1896 

Apr.  27,1897 

Deo.     1,1897 

COMMBRCIAL    STATISTICS   FOB  THB  CALENDAR  TEAR  ENDING   DECEMBER  31,  1896. 

The  commercial  statistics  for  the  Menominee  Biver  are  the  same  as  for  Menominee 
H«rbor,  Michigan,  and  Marinette,  Wis. 


HH3, 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

The  original  condition  of  the  Oconto  River,  the  object  of  its  improve- 
ment, and  the  project  for  carrying  it  ont,  and  present  works,  were  folly 
described  in  the  Annual  Beport  Chief  of  Engineers  for  1896,  p.  2465. 

The  original  project  was  modified  in  1897  by  making  Spies's  mill  the 
terminus  of  the  improved  channel,  instead  of  Section  Street  Bridge, 
thereby  abandoning  3,800  linear  feetof  the  originally  projected  improve- 
ment. 

Conditionof  theimprovement. — Soundings  taken  in  April,  1897,  showed 
the  channel  to  have  a  width  of  70  feet,  and  a  depth  of  9  feet  from  Green 
Bay  to  within  about  300  feet  of  Spies's  mill^  for  the  latter  distance  the 
governing  depth  was  about  8  feetC 
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Operaiiam  during  ihejiscal  year. — Under  contract  dated  Angnst  2d, 
18d6,  with  the  Green  Bay  Dredge  and  Pile  Driver  Oompany  for  dredg- 
ing 45,000  cabic  yards,  more  or  less,  work  was  began  September  5, 1896, 
and  completed  Novemb^  12;  48,060.4  cubic  yards  of  material  were 
removed  nnder  this  contraet,  resulting  in  an  increase  in  depth  from  7 
feet  to  9  feet  from  Green  Bay  to  Spies's  mill,  and  a  width  of  70  feet. 

Remarks. — ^The  channel  should  be  widened  30  feet  in  order  to  obtain 
the  required  width  of  100  feet.  To  give  the  north  pier  the  length  con- 
templated it  should  be  extended  875  feet.  Three  hundred  and  twenty 
feet  of  the  north  pier  (damaged  by  fire)  and  300  feet  of  the  south  pier 
require  repairs.    The  remainder  of  the  piers  are  in  fair  condition. 

The  estimate  to  complete  the  work  before  the  modification  of  project 
was  adopted  was  $72,000;  the  estimate  to  complete  it  as  modified  was 
$37,610,  being  a  reduction  of  $34,390.  The  estimate  for  repairs  needed 
to  the  piers,  $3,100,  and  annual  dredging  for  maintenance  of  the  chan- 
nel, $6,000,  added  to  $37,610  for  completion,  makes  the  aggregate  esti- 
mate $46,710. 

The  estimate,  therefore,  for  fiscal  year  ending  June  30, 1899,  is — 

For  completion  of  modified  project $37,610 

For  repairs  topiem 3,100 

For  mftintenance  of  channel 6,000 

Total 46,710 

Money  statement. 

Jnlyl,  1896»  balance  unexpended $4,806.77 

Jane  30, 1897,  amount  expended  daring  fiscal  year 4,741.89 

July  1,1887,  balance  onezpended 154.^ 

(Amoant  (estimated)  req aired  for  completion  of  existing  project 37, 610. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1899  *46, 710. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


Act  of— 

March  3, 1881 $10,000 

August  2, 1882 15,000 

July5,1884 15,000 

August  5, 1886 8,000 

August  11, 1888 20,000 


Act  of— 

Julyl3,1892 $8,000 

August  17, 1894 3,000 

June  3, 1896 4,000 

Total 78,000 


Ah$triiei  of  prapwaU  for  dredging  37,000  ouhio  yard9  of  nmierial  at  Oeonto  Harbor, 
WiaoonHnf  received  in  reepouMe  to  advertieement  dated  Augu$t  1, 1896,  and  opened  Anguei 
tOf  1896,  by  Capt.  George  A,  Zinn,  Corpe  of  Engineere, 


No. 


ITame  and  sddrmB  of  bidder. 


Price  per 
oubfo 

Total  for 

87,000 1 

yard. 

onbic  yards. 

O0nU. 

20 

f7.400.00 

12| 

4,«25.00 

r 

2,080.00 

m 

4,095.00 
6,085.80 

10 

2,700.00 

Grean'BDredglDgCo.,  Chioago,I]l 

Racine  Dredge  Co.,  Saolne,  wia 

Green  Bay  Dredjpe  and  Pile  Driver  Co.,  Green  Bay,  Wis 

C.£.MitoheU&Co.,Ladinf(ton.Mich 

George  Cooper  and  Theodore  Joeach,  Manitowoc,  Wis.. 
Ooonto  Company,  Oconto,  Wis 


*|9,100  for  maintenance. 
tXhs  ooat  being  so  low,  a 


ooBtraot  was  made  for  45,000  cubic  yards,  more  or  leas. 
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Amount  of  appropriation  available  for  this  work  $4,000. 

With  the  approval  of  the  Chief  of  Enffineergy  a  contract  was  entered  into  An^st 
28,  1896,  with  Green  Bay  Dredge  and  Pile  Driver  Company,  the  lowest  responsible 
bidder,  for  this  work. 


COMMKRCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1896. 

[Furnished  by  the  mayor  of  Ocooto,  Wis.] 

Name  of  harbor,  Oconto,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light- 
honse,  Sherwood  Poiot,  Wisconsin. 

Arrivals  and  departures  of  vessels. 


DeecriptioB. 

Arrivals. 

Departures. 

Namber. 

Tonnagn. 

Namber. 

Tonnage. 

Steam 

1,060 
230 

182 

52,800 
22,620 
72,800 

1,045 
235 
182 

51,400 

Sail 

24,300 

Tow  barge .-.- 

72.800 

Total 

1,462 

158,220 

1,462 

148,500 

Ftindpal  ariioles  of  ea^ort  and  import, 
[By  way  of  the  hiurbor  only.] 


Artioles. 


Tons. 


Articles. 


Tons. 


BXPOBT8. 

Flab 

Lumber 

Oats 

Pease 

Poles  (telegraph) 

Posts  (fence) 

Potatoea 

Saw  logs , 

Shingles 

Ties  (railroad) 

Wood 

Wool 

Total 

Total  approximate  value . 

IMPOBTB. 

Agricultnral  implements 

Apples 

5«ney 

Beer 

Brick 

Batter 

Cattle 

Chairs 

Cheese 

CkMdandooke 


2.800 

330 

412^ 

12,000 

5,020 

25| 

36.975 

2,280 

1,890 

12,000 

3,060 

3,282 

31,750 

6| 


111.811    { 


$659,480 


Hi 

00 

84 

373| 

92? 

00 

810 

3 

36i 
1,230 


IMPOBTS— con  tinned. 


Com 

5Kg« 

Floar 

Fomitore 

Hogs'!!I"'""I '.. 

Iron  and  steel 

Leather 

Lime  and  cement 

Marble 

Merchandise  (general) . 

Millstaflb 

Oats 

Oil 

Plaster  Hand) 

Pork  ana  beef. 

Provisions 

Salt 

Sash,  doors,  and  blinds. 

Saw  logs 

Sheep 

Stone , 

Wagons  and  carriages. 

Wheat 

Wood , 

Woodenware 


Total 

Total  approximate  valae. . 


187i 

1.467J 

27j 

•60 

218 

700 

4| 

1,083 

16 

9,000 

1,600 

12,000 

474f 

110 

720 

900 

600 

30 

6,000 

40 

3,920 

85 

1,060 

8,750 

124 


49,280 


.81,277,395 
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Principal  artMe$  of  export  €md  import — Continned. 
[By  all  ways  of  tnnsportation.] 


ArtiolM. 


TOUB. 


ArUolea. 


Tons. 


BXPOBTB. 

Bark  (tan) 

Beaaa 

Beer 

Com 

Fish 

Hay 

Hides 

Lath 

Lumber 

Millstofls 

Oats 

Peas 

Poles  (telegraph) 

Posta  (fence) 

Pototoes 

Saw  logs 

Shingles 

Ties  (railroad) 

Wool  ii.'iiiiiiii.'iiriii;.* 

Total 

Total  approximate  ralne 

DIPOBTS. 

Agrienltaral  implements 

^?lr.:::::::::::::;:;:: 

Beer 

Brick 

Batter 

Cattle 


^^ 

6,000 

1,450 
200 

8,850 

90,000 

480 

7,200 
281 
95,000 
23,660 

2,220 
12,000 

6,260 

4,228 
47,600 


838,7044 


f 2, 040,  S 


SB 

S25 

180 

1.0961 

1,721 

120 

1,880 


DIPOBTS— contin  ned. 

Ohalra 

Cheeae 

Coal  and  coke 

Com 

Eggs 

Floar 

Fornitore 

Hay 

Hogs 

Iron  and  steel 

Leather 

Limeandoement 

Marble 

Merchandise  (general) 

Millstnib 

Oato 

Oil 

Plaster  (land) 

Pork  and  beaf 

Provisions 

Salt 

Sash,  doors,  and  blinds 

Saw  logs 

Sheep 

Stone 

Wagons  and  oarriagea 

Wheat 

Wood 

Woodenware 

Total 

Total  approximate  yaloe 


125 

8,600 

886 

**# 

12,000 

680 

1,160 

1,847 

84 

19,700 

14,200 

26,000 

837 

240 

1,128 

1.860 

1,060 

76 

13,800 

68 

4,480 

22S| 

2,010 

8,500 

10?| 


119,481 
$1,968,840 


HH4. 

mPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  month  of  Pensaukee  Biver,  object  of 
the  improvement^  project,  and  present  works  were  described  in  detail 
in  Annual  Report  of  Ohief  of  Engineers  for  1896,  page  2468. 

OwndiUon  of  the  improvement — ^The  harbor  pier  is  in  about  the  same 
condition  as  on  June  30,  1896.  A  survey  made  in  1890  showed  the 
governing  depth  at  that  time  to  be  3.8  feet,  foundings  taken  in  April, 
1897,  showed  a  depth  in  channel  varying  from  3  to  10  feet  below  the 
datum  plane  of  harbor  improvements,  the  average  being  about  5  feet. 

Operations  during  the  fiscal  year. — ^There  have  been  no  operations  by 
the  United  States  at  this  harbor  during  the  fiscal  year. 

Bema/rks. — Some  dredging  was  done  by  private  parties  in  1895.  No 
dredging  has  ever  been  done  at  this  harbor  by  the  United  States, 
except  5,698  cubic  yards  during  fiscal  year  ending  June  30, 1884. 

There  appears  to  be  no  prospect  of  any  new  industries  being  located 
at  this  harbor,  and  there  is  no  one  there,  except  those  engaged  in  or 
interested  in  fishing,  to  the  number  of  twelve  or  fourteen  persons,  who 
seems  to  take  any  interest  in  the  harbor. 

It  is  considered  that  the  funds  available  wiU  be  sufficient  to  make 
any  repairs  and  do  any  dredging  that  may  be  necessary  during  the 
fiscal  year  ending  June  30, 1899,  and  no  further  appropriation  is  recom- 
mended. 

No  arrivals  and  departures  of  vessels  were  reported  at  this  harbor 
for  tiie  calendar  year  ending  December  31, 1896. 
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Money  statement 

July  1,1896,  baUnoe  unexpended $1,000.00 

Jnly  1, 1897,  bftUmoe  unexpended 1, 000. 00 


APPBOPRIATIOllt. 

Act  of— 

Angnst  3, 1882 $10,000 

Jnly5, 1884 5,000 

Jnne8,1896 1,000 

Total 16,000 


H  H  5. 
mPBOVEMENT  OF  GBEEN  BAT  HARBOR,  WISCONSIN. 

Fox  Eiver  near  its  moath  constitates  the  harbor  of  Green  Bay.  Its 
original  condition,  object  of  improvement,  projects,  and  present  works 
were  described  in  detail  in  Annual  Beport  of  Ghief  of  Engineers  for 

1896,  pages  2469,  2470. 

Ptqjects. — ^1896:  The  modification  in  the  project  for  improving  "Fox 
Biver  below  Depere,''  approved  July  11, 1896,  provided  for  increasing 
the  depth  of  channel  to  15  feet,  as  wide  as  available  funds  would  admi^ 
the  ultimate  depth  to  be  17  feet. 

1897 :  The  modification  in  the  project  for  improving  "Green  Bay  Har- 
bor," approved  March  9,  1897,  provided  for  increasing  the  width  of 
entrance  at  the  northern  end  of  the  channel  300  feet,  making  its  total 
width  500  feet. 

Condition  of  the  improvement. — ^The  revetments  at  Grassy  Island  are 
in  fair  condition.  The  channel,  15  feet  deep,  200  feet  wide,  was  com- 
pleted in  1892.  The  17-foot  channel  has  a  minimum  width  of  100  feet. 
Dredging  now  in  progress  is  to  give  it  a  least  width  of  200  feet. 

Fox  Eiver  below  Depere. — A  channel  150  feet  wide,  13  feet  deep,  was 
completed  in  1894.  Dredging  now  in  progress  is  for  increasing  the 
depth  to  15  feet  and  as  wide  as  available  fimds  will  admit. 

(derations  during  the  fiscal  year. — Under  conti*act  with  Bacine  Dredge 
Company,  dated  October  14,  1896,  for  dredging  250,000  cubic  yards, 
more  or  less,  work  was  begun  June  1, 1897,  and  is  in  progress  at  the 
dose  of  the  fiscal  year. 

The  number  of  cubic  yards  of  material  removed  under  this  contract 
to  June  30, 1897,  was  44,610. 

To  comply  with  a  provision  in  river  and  harbor  act  of  June  3, 1896, 
appropriating  (25,000  for  improving  Green  Bay  Harbor,  viz,  "  of  which 
sum  five  thousand  dollars  may,  in  the  discretion  of  the  Secretary  of  War, 
be  expended  on  the  Fox  Biver  below  Depere,"  a  contract,  dated  May  14, 

1897,  was  entered  into  with  the  lowest  bidder,  Mr.  Arthur  H,  Vogel,for 
dredging  45,000  cubic  yards,  more  or  less.  Under  this  contract  dredg- 
ing was  begun  June  2, 1897,  and  at  the  close  of  the  fiscal  year  17,935 
cubic  yards  of  material  had  been  removed. 

Bemarhs. — It  is  deemed  worthy  of  record  that  the  price  paid  the 
Bacine  Dredge  Company  for  dredging  under  the  existing  contract,  viz, 
BKO  97 167 
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ceDts  per  cabic  yard,  scow  measure,  is  the  lowest  ever  paid  for  work 
of  that  character  in  this  district. 

The  first  contract  for  dredging  at  this  harbor  was  in  1866,  and  the 
price  then  paid  was  60  cents  per  cnbic  yard. 

Owing  to  the  extremely  low  prices  for  dredging  under  the  present  and 
preceding  contracts,  the  estimate  to  complete  the  work,  as  modified  in 
1897,  was  reduced  from  $26,916  to  $2,200. 

The  estimate  for  completing  the  channel  in  Fox  River  below  Depere 
to  dimensions  of  160  feet  wide,  17  feet  deep,  was  $35,000,  of  which  sum 
$6,000  were  appropriated  by  act  of  June  3, 1896. 


Estimate  far  flsoal  year  ending  June  SO,  1899, 

To  complete  GreoD  Bay  Harbor  in  accordance  with  modified  project  of  1897..  $2, 200 

For  repairs  to  revetments  at  Grassy  Island 1,000 

For  dredging  for  maintenance  of  channel 6,000 

Contingencies 600 

8,800 
For  completing  channel  in  Fox  River  below  Depere  in  accordance  with  modi- 
fied project  of  1896 30,000 

Total 88»800 

Money  statement 

Jnly  1,1896,  balance  unexpended $26,703.48 

June  30, 1897,  amount  expended  during  fiscal  year 1,241.10 

July  1, 1897,  balance  unexpended 25.462.38 

July  1, 1897,  outstanding  liabilities $4,293.99 

July  1, 1897,  amount  covered  by  uncompleted  contracts 17, 306. 69 

21,600.68 

July  1, 1897,  balance  available 8,861.70 

{Amount  (estimated)  required  for  completion  of  existing  project 82, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  *  38»  800. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONB. 


Act  of— 

June  23, 1866 $30,600.00 

March  2, 1867 46,000.00 

July  26, 1868  (allotted) ...  17, 500. 00 

April  10, 1869  (aUotted) . .  44, 560. 00 

July  11, 1870 17,500.00 

March  3, 1871 17,500.00 

March  3, 1873 20,000.00 

June  23,  1874 10,000.00 

March  3, 1875 10,000.00 

August  14, 18T6 8,000.00 

June  18,  1878 5,000.00 

March  3, 1879 4,000.00 

June  14,  1880 6,000.00 

March  3, 1881 6,000.00 


Act  of— 

August  3, 1882 $20,000.00 

July  5, 1884 10,000.00 

August  6, 1886 7,000.00 

August  11, 1888 10,000.00 

September  19, 1890 10, 000. 00 

July  13, 1892 25, 000.00 

August  17, 1894 25, 000. 00 

June  3,1896 25,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions   62.50 


Total 872,602.60 


*  $6,600  for  maintenance. 
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Jh$traei  of  propo9ala  far  dredging  900,000  eubie  yards  of  material  at  Qroen  Bay  Harbor, 
Wiaeonein,  reooivod  in  rotponee  to  advertisemeni  dated  September  1,  1896,  aim  oponed 
October  6, 1896,  by  Capt,  Charge  A.  Zinn,  Corpe  of  Engineer: 


Va 


B  nd  nild«no6  of  Uddo; 


PriM 

peroutaio 

yard. 


Totdl 
ft»r900,000« 
onbioyards. 


Arfhnr  H.  Togel,  HflwankM,  Wis. 
Gresn  Bay  Dredce  and  Pile  Drirer  _ 
William  A.  Starke,  Ifllwaakee.  Wia. 


Grean  Bay  Dredie  and  Pile  DrlTer  Co.,  Green  Bay,  Wla. 


Green's  Dredging  Co.,  Chicago.  HI. 
A.MoGiUis  &  Co.,  CleTelanl  Ohio. 
Baoine  Dredge  Co.,  Baeine,  wia 


I* 

10 
IS 

9 


$17,400.00 
10,000.00 
20,000.00 
20.000.00 
17,000.00 
18,250.00 


•The  ooei  being  ao  low,  a  oontraot  waa  made  for  280,000  onbie  yards,  more  or  Iom. 

Amoant  of  appropriation  available  for  this  work,  $18,000. 

With  the  approTal  of  the  Chief  of  EDgineers,  a  contraot  was  entered  into  October 
14, 1886,  with  fiacine  Dredge  Company,  the  lowest  responsible  bidders  for  this  work. 

Abetraet  of  prepoeaU  for  dredging  60,000  enMo  yarde  of  material  at  Oreen  Bay  Harbor, 
in  Fox  Biter,  below  Depere,  Wis.,  received  in  reeponee  to  adcertieement  dated  April  5, 
1897,  and  opened  May  6, 1897,  by  Capt.  €horge  A.  Zinn,  Corpe  of  Engineere. 


So. 


Vame  and  residenoe  of  Uddar. 


Prioe 

per  cnbio 

yard. 


Total  for 

80,000  enbio 

yards. 


John  Smith,  Iffanlsteew  Hioh 

Green  Bay  i>redge  and  Pile  Driver  Co.,  Oreen  Bay,  Wis.. 

Bggen  ft  Simono,  TwoBirers,  Wis 

Wffliam  A.  Storke,  Ifilwankee,  Wis 

Chicago  Dredging  and  Dock  Co^  Chicago,  HI 

Ar£vH.yogei,liUwankee,Wi8..^. 

Baoine  Dredge  Co.,  Baoine,  Wis 


Oente, 
10 
10 
10 
10 


18.000.00 
8,000.00 
8,000.00 
8,000.00 
8,878.00 
4,760.00 
6,280.00 


Amount  of  appropriation  available  for  this  work,  $4,800. 

With  the  approval  of  the  Chief  of  Engineers,  a  oon tract  was  entered  into  liay  14, 
1887,  with  Artnor  H.  Vogel,  the  lowest  responsible  bidder,  for  this  work. 


Xff<  of  all  contracte  in  force. 


Hameoroontraetor. 

Work. 

Approved. 

Work  com- 
menced. 

Work  to  be 
completed. 

Baoine  Dredge  Co.... 
Arthur  H.yogel 

Dredging  250,000  cnbic  yards 

Dredging  46,000  cnbic  yards  in 
Fox  BiTor  below  Depere. 

Nov.  2,1890 
June  1,1887 

June  1,1897 
Jane  2,1897 

Deo.  1,1897 
Nov.    1,1897 

COMMBBCIAL  8TATI0nC8  FOB  THB  OALBNDAB  TBAB  EITDING  DECSMBXB  31,  1886. 

[Funished  by  Mr.  M.  J.  HcCormiok,  agent  Lackawanna  Transportation  Company.] 

Name  of  harbor.  Green  Bay,  Wis. ;  collection  district,  Milwaokea,  Wio. ;  nearest 
llght-honse,  Grassy  Island,  Wisconsin. 


Arrivdle  «md  departwree  ofveeeeU, 

Arrivals. 

Departnrea. 

Knmber. 

Tonnage. 

Number. 

Tonnage. 

Steam 

888 
228 

181,806 
61,606 

888 
228 

182,497 

Sail 

61,702 

Total 

691 

288,008 

806 

04,199 
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FrimelpaJ  orfioldf  of  export  mtd  import 
[Sj  wi^  of  tho  hubor  mSj.} 


ArtifllM. 


Tons. 


Barley 

Brfok 

Batter 

Cattle 

Cheeae 

Com 

Flah 

Floor 

Hay 

Uidea 

Hoga 

Malt 

Merohandiae  (general) 

Hillatoflli 

Oata 

OU 

Peaae 

Pork  and  beef 

Potatoea 

Bye 

Salt 

Wheat 

Wool 

Total 


18,900 
607 

J^ 

87 

000 

911| 

10.832 

4.788 

25 

6 

1.000 

92,428 

5.007 

85,312 

87* 

8.000 

1251 
14,000 

9,000 
82 


811,1951 


jigrloQltaral  implementa 

Applea 

Beer 

Cattle 

Cement 

Cheeae 

Cool  and  ooke 

Fiah 

Pamitnre 

Hay 

Iron  and  ateel 

Marble 

Merohandiae  (general) . . . . 

Oil 

Piaster  (land) 

Pork  and  beef. 

Poata  (fence) 

Rye 

Salt 

Shinglea 

Wa^ona  and  carriages... 
Wood 

Total 


246 

1,184 
17 


27X 
170,811 

15 

8,800 

120 

148,876 

463| 

180 

173i 
9,180 

14,600 


852,0961 


HH  6. 

IMPROVEMENT  OF  STURGEON  BAY  AND  LAKE  BflCHIGAN  SHIP  CANAL, 

WISCONSIN. 

The  ori^nal  condition,  object  of  the  improvement,  project,  and  pres- 
ent works  were  described  in  detail  in  Annual  Beport  of  Chief  of  Engi- 
neers for  1896,  pages  2471  and  2472. 

Frajeet  of  1896. — ^A  modification  of  the  original  project,  approved 
Angnst  4, 1896,  provides  for  a  width  of  250  feet  between  revetments  for 
the  westerly  1,000  feet  of  the  canal  and  the  dredging  and  maintenance 
of  a  channel  200  feet  wide  and  15  feet  deep  below  the  datum  plane  of 
harbor  improvements  from  the  westerly  end  of  canal  to  deep  water  in 
Sturgeon  Bay.  It  is  also  provided  that  when  the  old  revetments  are 
replaced  in  the  narrow  part  of  the  canal  they  shall  be  set  back  so  as  to 
give  a  width  of  160  feet  between  them. 

Ofmdition  of  the  improvement. — For  a  distance  of  6,200  feet  on  the 
north  side  and  4,900  feet  of  the  south  side,  measuring  from  the  east 
or  lake  end,  the  canal  banks  are  protected  by  revetments.  Work  now 
in  progress  will  extend  the  revetment  on  south  side  1,300  feet  during 
the  present  working  season,  making  its  total  length  6,200  feet. 

June  30, 1897,  the  governing  depth  in  the  channel  was  about  15  feet 
below  the  datum  plane  of  harbor  improvements,  being  the  same  as  at 
the  beginning  of  the  fiscal  year. 

Operations  during  the  fiscal  year. — By  hire  of  labor,  the  use  of  a  Gov- 
ernment dredge,  and  the  purchase  of  materials  in  accordance  with  law 
the  north  revetment  was  extended  555^  linear  feet  and  the  south  revet- 
ment 963  linear  feet.    Work  on  the  extension  of  the  south  revetment 
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was  in  progress  at  the  close  of  the  fiscal  year.  Thirty  thousand  four 
hundred  and  twenty  cabic  yards  of  material  was  excavated  in  widening 
for  new  revetment. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law 
150  linear  feet  of  guide  piling  was  built  on  the  north  side  of  the  harbor 
entrance  to  the  canaL  The  fender  piling  consists  of  two  parallel  rows 
of  round  piles  driven  at  2-feet  centers  each  way,  with  upper  and  lower 
outsides  wales  of  12  by  12  inch  white  oak,  inner  wale  of  12  by  12  inch 
white  pine,  and  inside  binder  8  by  12  inch  white  pine,  all  securely  bolted 
together  with  screw  bolts.  The  channel  face  of  the  oak  wales  is  pro- 
tected with  heavy  railroad  iron. 

EemarJa. — Since  the  purchase  of  the  canal  by  the  Government  in  1893 
the  tonnage  passing  through  this  important  waterway  has  increased 
over  50  per  cent,  notwithstanding  the  commercial  depression  of  the  past 
three  years.  This  rapidly  increasing  commerce  plainly  demonstrates 
the  importance  of  the  early  completion  of  the  present  project  for  widen- 
ing both  the  canal  and  the  channel  in  Sturgeon  Bay. 

The  estimated  cost  of  project  adopted  m  1894  (see  Report  of  Chief  of  Engi- 
neers, 1894,  p.  2057)  was $98,450 

Additional  estimate,  modified  project  of  1896— 

Xncreasing  width  of  westerly  1,000  feet  of  canal  to  250  feet $4, 750 

Increasing  width  of  channel  in  Sturgeon  Bay  to  200  feet 10, 300 

Total  additional  estimate 15,050 

Total ., 113,600 

Totalappropriationsyexolnsiye  of  purchase 50,000 

Amount  (estimated)  to  complete  present  proj ect 03, 500 

An  appropriation  of  (63,500  is  recommended  for  the  fiscal  year  ending 
June  SOj  1899. 

Money  statement. 

July  1, 1896,  balance  unexpended $32,171.76 

June  30, 18^,  amount  expended  during  fiscal  year 16,088.26 

July  1,1897,  balance  unexpended 16,083.50 

{Amount  (estunated)  required  for  completiou  of  existing  project 63, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    63, 500. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4^  1887. 


APPBOPiOATIOira. 

Act  o^^ 

July  18, 1892  (for  purchase) $81,833 

August  17, 1894 20,000 

June  3, 1896 30.000 

Total , 131,833 
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COMMBBGIAL  8TA118TIC6  FOB  THB  CALXNDAB  TBAB  BNDINO  DBCBMBBB  31,  1896. 

[Furniahed  by  Hr.  Adam  N.  Dier,  avpaintaDdnit  Sturgeon  Bay  and  Lake  Miohigan  Ship  OaaaL] 

Name,  Sturffeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin;  collection  dis- 
triotf  MiiwanSee,  Wis. ;  nearest  light-honae,  on  north  pier  head,  entrance  to  harbor. 

ArrivaU  and  deparlure$  of  ve$9eU, 


Claaa. 

Bound  down. 

Bound  up. 

Total. 

No. 

Net  tons. 

No. 

Net  tona. 

No. 

2,063 

1,482 

486 

Net  tona. 

Steam 

232 

441.163 
153,908 
233,425 

986 
689 
254 

872,448 
115.204 
242,000 

818,611 

Sail 

209.112 

Unriffffed.... 

475.425 

Total 

2,102 

828,496 

1.929 

729,652 

4,031 

1,568,148 

Navigation  through  the  canal  for  the  season  of  1896  was  resumed  April  10,  the  date 
on  which  the  car-ferry  steamer  Ann  Arlfor  No,  2  forced  a  passage  through  the  ice  in 
Green  Bay,  and  was  practically  closed  December  20,  the  active  season  being,  there- 
fore, two  hundred  and  fifty-fonr  days  long. 

Average  number  of  vessels  passing  through  the  canal  per  day  for  the  whole 

season  (not  including  tngs) 15.92 

Average  number  of  net  tons  passine  through  the  canal  per  day  for  the  whole 

season  (not  including  tonnage  of  tugs) 6,158.68 

Average  net  tonnage  of  steam  craft 394.33 

Average  net  tonnage  of  sail  craft 181.58 

Average  net  tonnage  of  nnrigged  crafb 978.24 

StaUmani  offreigXi  and  pasBongorM  carried  through  the  oanalfor  the  calendar  year  ending 

December  SI,  1896, 


Artiolea. 


Netl 


Artiolea. 


Net  tona. 


BOUHD  DOWV. 


Agricultoral  implementa . 

Applea 

Beana 

Beef  and  pork 

Brick 

Coal  and  ooke 

Fiah 

Flour  and  grain 

Grindatonea 

Hay 

Iron  (mannfoctured) 

IroMpig) 

Leather 

Lumber  (hard  wood) 

lierehandiae  (general)...., 

Oila 

PUm , 

Polea  (telegraph) 

Salt : 

Stone  (building  and  orib). 


Total  cargo. 


..number. 


Bark.. 

Briok. 


1,767 

784 

15 

888 

628 

29.887 

547 

2,178 

150 

280 

9,659 

699 

100 

1,090 

87,007 

1,508 

75 

10 

10,785 

250 


102,8 


CTO 
100 


BOUND  UF— continued. 

Coal 

Dairy  prodnofca 

Fiah 

Flour  and  grain 

Hay ? 

Hldea 

Ice 

Iron  (manufactured) 

Iron  (ore) 

Iron  (pig) 

Logs 

Lumber , 

Merchandiae  (general) 

Oila 

Pilea 

Polea  (telegraph) , 

Poflta  (fence  and  paving) 

Potatoes 

Stone  (building  and  crib) 

Tiee  (railroad) 

Treea  (shade  and  Christmas) 

Wood 

Wool 

Total  cargo • 

Paaaengen number 


248 

252 

17,209 

002 

151 

800 

750 

8,100 

5,826 

4,400 

519,436 

6,621 

214 

11,801 

14,889 

1,082 

776 

59.930 

28,421 

1,440 

45,607 

14 


728,544 


8,866 
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StaUmm^i  showing  tnumnt  and  eiHmaied  value  of  ff tight  oarriod  through  ihe  oamalfor  ihe 
calendar  year  ending  December  SI,  1896. 


Itemi. 

Qusntlty. 

Price  per 
unit: 

Total  rafais. 
tion. 

Aisrienltanl  implements 

Ba""::;::::::::::::::::::::::::::::::::::: 

tons.. 

barrels.. 

1,767 

10,450 

609 

500 

3,230 

864 

80,162 

248 

799 

02,850 

60,000 

4,200 

82,579 

20.000 

120.646 

146,030 

160 

1,272 

151 

800 

10,409 

8,100 

6.626 

100 

740 

646 

346.291 

48,628 

7,650 

3,670 

84,946 

57.456 

10,350 

105,285 

60,189 

848,859 

48,000 

18,259 

14 

$160.00 

4.00 

6.00 

1.00 

10.00 

10.00 

8.50 

160.00 

80.00 

6.00 

.60 

.60 

.56 

.85 

.90 

.66 

80.00 

10.00 

100.00 

8.00 

60.00 

3.50 

17.00 

160.00 

12.00 

30.00 

16.00 

150.00 

7.00 

3.00 

LOO 

.10 

2.00 

.90 

.90 

.20 

.26 

4.00 

200.00 

$266,060.00 

41,800.00 

3,654.00 

600.00 

82,300.00 

3, 640. 00 

Beans 

Beef  and  pork 

Brick 

bushels.. 

barrels.. 

M.. 

Coal  and  coke 

tons.. 

105.  567. 00 

Dairy  prodaota 

'.lII"llIIII'"'.do!!!! 

87,200.00 
63, 920. 00 

Sloar 

Grain: 

Barley 

Com 

Halt 

Gate 

Pease   

barrels.. 

bushels.. 

do.... 

do.... 

do.... 

do 

461.750.00 

25,000.00 

2,100.00 

17.918.45 

7,000.00 

108, 580  50 

Wheat .-. 

do 

04, 269. 50 

Grindstones 

......tons.. 

4,500.00 

Fay     

do 

12, 720. 00 

Hides 

do.... 

15, 100. 00 

Ice 

do.... 

900.00 

Iron: 

Hannfactnred 

Oi« 

do.... 

do 

620,460.00 
28.350.00 

Piff 

do 

110, 925. 00 

Leathw 

Logs 

LnraberOiard  wood) 

Lumber  (all  other  kinds  1 

do.... 

MfeetB.M.. 

do    .. 

do 

15,000.00 

8, 880. 00 

16, 850. 00 

6,194,365.00 

Merchandise  (general) 

.........r-x .t^ns.. 

6, 644, 200. 00 

Oila 

....barrels.. 

63, 550. 00 

Piles  (round) 

number.. 

11, 010. 00 

Poles  (telegraph) 

Posts  (fence  and  paTlng) 

Potatoes 

do.... 

do.... 

barrels.. 

84.946.00 
5,746.50 
20, 700. 00 

Salt 

94, 711. 00 

Stone  (building  and  crib) 

tons.. 

64,170.10 

Ties  (railroad)  

Trees  (shade  and  Christmas) 

Wood 

number.. 

do 

...... «.••■.>. .cords  . 

•9,771.80 
12,000.00 
73, 036. 00 

Wool 

tons.. 

2, 800. 00 

Total  ralne  of  ft«lght 

14, 224, 429. 86 

ComparoHve  statement  of  princi^l  items  of  commerce  through  ike  canal  for  the  calendar 

years  1895  and  1896. 


Items. 


Year. 


1806. 


1896. 


Increase. 


Decrease. 


Vessels number.. 

Too  nags tons.. 

Tonnage  (freight) do.. 

Paasencers nnmber.. 

Agricnltoral  implements tons. . 

Apples barrels.. 

Beef  and  pork do — 

Brick M.. 

Coal  and  coke tons.. 

Fish do... 

Flour barrels.. 

Grain  (all kinds) bushels.. 

Hay tons.. 

Iron: 

KimnCActured do... 

Ore do... 

Pig do... 

Lumber MfsetB.M.. 

Merchandise  (general) tons... 

Oils barrels.. 

Piles  (round) number.. 

Poles  (telegraph) do — 

Posti  (fenoe  and  paving) do.... 

Potatoes barrels.. 

Salt do.... 

Stone  (building  and  crib) tons.. 

Ties  (railroad) number.. 

Trees  (shade  and  Christmas) do 

Wood cords.. 


8.340 

1,804,816 

810,970 

10,989 

227 

U,340 


1,531 

99,644 

946 

93,683 

837,491 

4,338 

6,861 
1,926 
4,855 

886,880 
80,868 


1.089 
10,475 
92.812 

6,491 
83,964 
71, 212 
163,900 
22,000 
12,805 


4,031 

1,658,148 

831,370 

9.700 

1.767 

10, 450 

8,230 

364 

80,162 

709 

92,350 

872,454 

1.272 

10.400 

8,100 

6.525 

846,836 

43,628 

7,650 

3,670 

84,946 

67,455 

10,350 

105. 235 

60,180 

848,850 

48,000 

18,259 


253,333 
20,400 


1,540 
'8,"236' 


1,289 


618 
*34,'i63' 


890 
*i,'i67 


147 
1,833 


8,066 


4,648 
6,175 
1,670 


12.776 
7.650 
2,581 

74.471 


40,044 


8,859 
21,271 


184,959 
26,000 
6,464 


85,357 
"ii.'628 
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Estimated  yalne  of  freight  passing  throngh  oanal  daring  the  calen- 
dar year  ending  December  31,  1895 $12,171,908.75 

Estimated  valne  of  freight  passing  through  the  canal  daring  the  cal- 
endar year  ending  December  31, 1896 14,224,429.85 

Increase  of  1896  over  1895 2,052,526.10 

Statement  showing  number  and  net  tonnage  of  tugs  paesing  ihrough  the  oanal  during  ike 
oalendar  year  ending  Deoemher  31, 1896,  and  the  number  of  vesseli  and  eeowe  towed  dur- 
ing that  time. 


Bound  down. 

Bound  up. 

Month. 

Nombor. 

Kettons. 

VesaelB 
towed. 

Scows 
towed. 

NumlMr. 

Net  tons. 

Yetsel* 
towed. 

Soowa 
towed. 

April 

89 
121 
140 
184 
104 
108 
156 
188 

U 

1.09» 
3,274 
4,140 
3.788 
8.117 
8,200 
4,544 
4,000 
758 

20 
66 
55 
64 
22 
88 
64 
44 
6 

0 
80 
38 
82 
28 
27 
26 
88 

7 

40 
126 
151 
146 
107 
116 
150 
150 

22 

1,075 
8,407 
4,2M 

8,101 
8,661 
4,600 
4,411 
630 

94 
84 

72 
71 
46 
40 
60 
82 
8 

11 

fiky.."                      .. 

81 

j™,;:;::::::;::;:::::: 

88 

July 

88 

28 
84 

j^ovembctr .-•••- 

85 
88 

Deoomber 

0 

Total 

055 

27,007 

850 

280 

1,016 

20,486 

882 

252 

Total  namber  of  trips  made  throagh  canal  by  tags  for  whole  season 1, 971 

Total  number  of  net  tons 57,433 

Total  number  of  vessels  towed 741 

Total  namber  of  scows  towed 482 

Total  namber  of  vessels  and  scows  towed 1,223 

Average  net  tonnage  of  tags 29.13 

Average  number  passing  throagh  the  oanal  per  day  for  the  whole  season  ....  7. 79 

Namber  of  tugs  stationed  at  canal  for  local  towing 6 

Net  tonnage  of  tugs  stationed  at  canal  for  local  towing 190 

Length  of  towing  route  fix>m  harbor  entrance  to  month  of  Sturgeon  Bay, 

miles Si 

Statement  of  olaee  and  tonnage  of  teeeele  coming  in  from  the  lake  via  the  eandl  during 
the  season  to  seek.shelter  in  Sturgeon  Bay  from  storms. 


Montli. 

Steam. 

San. 

Unrigged. 

TotaL 

Namber. 

Net  tons. 

Nnmber. 

Net  tons. 

Nnmber. 

Nettona. 

Namber. 

Nettona. 

April 

8 
18 
2 

11 
10 

5,665 

6,283 

505 

1,206 
1,110 
1,623 
4,039 
8.172 
8,878 

6 
12 
10 

9 
22 
17 
87 
18 

8 

1,508 
8,172 
8,752 
2,742 
6,068 
4,362 
6.881 
4,788 
177 

8,086 
1,100 
800 
6,107 
2,062 
4,726 
11.005 
3,334 
5,070 

17 
28 

14 
23 
20 
29 
56 
81 
16 

10,289 

mSv^  :;: : 

10,555 
6,067 

3nne!:".i;;;:::.. 

July 

10,146 
9,U4 
10,711 
21, 515 

August 

September 

October 

November ........ 

11,256 
9,620 

Deoembor  ......... 

Total 

71 

27,075 

184 

81,002 

88 

80,004 

248 

06,161 

No  record  was  kept  of  those  craft  bound  oat  detained  at  Sturgeon  Bay  bv  stormy 
weather,  though  at  times  during  the  spring  and  fall  months  the  outbound  fleet  thns 
sheltered  numbered  Arom  20  to  45  craft,  not  including  those  that  came  in  firom  the 
lake  via  the  canal  to  seek  a  harbor  of  refuge  in  this  bay. 

Craft  hailing  from  nearly  ever^  principal  port  on  the  chain  of  lakes  could  be  found 
among  those  sheltered  here  during  storms,  the  natural  landlocked  harbor  of  Stur- 
geon Bay  affording  ample  room  and  perfect  protection  from  all  storms,  whichever 
quarter  the  wind  may  blow  from. 
Total  number  of  steam  craft  sheltered  daring  the  season  (only  those  coming 

in  from  the  lake  via  the  canal  being  counted) 71 

Total  namber  of  sail  craft  sheltered  daring  the  season  (oiUy  those  coming 

in  fh>m  the  lake  via  the  canal  being  counted) 134 

Total  namber  of  unrigged  craft  sheltered  daring  the  season  (only  those  com- 
ing in  firom  the  lake  via  the  canal  being  counted) 88 

Average  net  tonnage  of  steam  craft  sheltered 881.33 

Average  net  tonnage  of  sail  craft  sheltered 238.74 

Average  net  tonnage  of  unrigged  craft  sheltered 1,028.78 
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CZoM,  qvumtUif,  amd  sitimated  vdlite  of  oargoe*  oarHed  5y  veB9eU  vdkiU  Bheltered  in  Sturgeon 
Bajfy  teaeon  of  1896^  only  ikoee  wming  in  from  the  lake  via  the  canal  being  included. 


Itema. 


Qnantity. 


Price 


ice  per 
unit. 


Total  TaloA* 


Anlonltiml  impl« 


....tone, 
.barrels. 
...oorde. 
.M. 


Briek. 

Goal  and  coke tons. 

floor barrels. 

Grain  (oata) bushels. 

lion: 

ICannfactnred.. 
Ore , 


Pig. 


•• tons. 

i do... 

LBBib5p.V....-..........llV.V.V.V."V."lV.V.V-"V.VMf«^ 

Merohandise  (xeneral) tone. 

Pilea  (round) number. 

Poles  (telegraph) do... 

Pork barrels. 

Posts  (fenoe  and  p»^g) number. 

Potatoes barrels. 

Salt do... 

Stone  (building  and  orib) tons. 

Ties  (rallnwd) number. 

Trees  (shade) do... 

Wood ooids. 


51 

8,060 

430 

100 

4,28S 

6,900 

9,000 

288 

588 

550 

86 

12,870 

2,505 

100 

4,875 

1,560 

1,800 

2,000 

1,840 

11,854 

51,800 

8,000 

2,934 


$150.00 

4.00 

8.00 

10.00 

8.50 

5.00 

.86 

10.00 

50.00 

8.50 

17.00 

15.00 

150.00 

3.00 

LOO 

10.00 

.10 

2.00 

.90 

.90 

.20 

.25 

4.00 


17,860.08 

12,200.00 

2,520.00 

1,000.00 

14,815.50 

29,500.00 

700.00 

2,880.00 

29,800.00 

1,925.00 

1,105.00 

192,060.00 

888,250.00 

800.00 

4,875.08 

16,800.00 

180.00 

4,000.00 

1,478.00 

10.218.80 

10,200.00 

2,000.00 

11,788.00 


Total  estimated  Talus  of  eargoes 

Total  approximate  yalua  of  Tessels  sheltered. . 

Approximate  yalne  of  yessela  and  cargoes .—. 


746,041.10 
8, 709,  OIL  00 


4,454,062.18 


The  Yftlnation  of  veosel  property  seeking  shelter  in  Sturgeon  Bay  via  the  canal 
dminff  the  past  season,  as  given  above,  ia  based  on  the  valnation  giyen  in  Lloyd's 
Vessel  Register y  and  is  approximate. 

Jhrineipal  limee  of  trtmepcviation  ming  ike  eamal  during  the  poet  gear  amd  number  amd  mei 
tonnage  of  hoate  eomprieing  each  Une. 


I  of  line. 


Hoineport> 


Number 
ofboato. 


Net 
tonnage. 


Tsledo,  ▲nn  Arbor  and  Northern  lOohigan  B.  R.,  freight 

and  passenger. 
Lake  Uiohigan  Car  Ferry  Transportation  <3o.,  freight. .. 

Goodrioh  Transportation  Co.,  frwght  and  passenger 

Kanistee  Transportation  Co.,  freight  and  passenger 

Btenhenson  Transportation  <jo.,  freight 

Spalding  Lumber  Co.,  freight 

Leathern  ft  Smith  Towing  and  Wrecking  Co.,  freight 


Toledo,  Ohio.. 


Two  Blyers  Manofaotnring  Co.,  freight.. 
Bamnton  ft  HenTman  Co.,  freight 


ChioagcIU 

do , 

Manistee,  Mioh 

Chicago,  HI , 

.....do 

Sturgeon  BaVtWis. . 
Two  JEUvers,  Wis  . . . 
Marinette,  Wis 


11 


2.992 

8,847 

6.128 

487 

2.134 

1,588 

8,801 

877 

966 


TotaL. 


44 


24,868 


In  addition  to  the  ahore  regular  lines  of  transportation  a  large  number  of  steam 
bargeSi  said  vessels  and  scows  engaged  in  the  general  fireighting  bnsiness,  use  the 
canal  oontinually  going  both  ways  dturing  the  season  of  navigation,  and  a  large  local 
business  is  done  by  tugs  engaged  in  assisting  sail  vessels,  scows,  etc,  through  the 
canal.  During  the  past  year  the  Lake  Michigan  Car  Ferry  Transportation  Company 
added  two  large  barges  to  their  line,  which  increased  the  tonnage  through  the  eanal 
quite  materially. 

Among  the  large  elass  of  craft  passine  throurii  the  canal  during  the  past  season 
were  the  steamers  W.  H,  Wolf,  Florida,  Jrgom4ng,Laekawinnaf  Marquette,  Bueeia,  Cuba, 
the  Ann  Arbor  car  ferriccy  and  others,  whose  net  tonnage  waa  1,000  tons  and  more. 
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H  H  7. 

OPERATING  AND  CARE  OF  STURGEON   BAT  AND  LAKE  MICHIGAN  SHIP 

CANAL,  WISCONSIN. 

Operations  have  been  confined  to  work  incident  to  operating  and 
care,  examinations,  keeping  a  record  of  vessels  and  tonnage  through  the 
canal,  and  such  dredging  and  repairs  as  were  necessary  for  maintenance. 

Mr.  Adam  N.  Dier,  saperintendent  of  the  canal,  reports  as  follows: 

The  work  accomplished  daring  the  ^ear  consisted  priuoipally  in  completing  the 
construction  of  the  revetment  of  the  slip  on  the  north  side  01  the  canal  near  the  lake 
end  andhailding  abont  518  linear  feet  of  fender  piling  along  the  channel  face  of  same ; 
rebnilding,  above  the  water  line,  about  350  linear  feet  of  the  sonth  revetment,  adja- 
cent to  the  harbor  front,  and  further  strengthening  this  section  of  the  works  by  driving 
an  additional  row  of  3  by  12  inch  by  16  feet  white  oak  sheet  piling  in  the  rear  of  the 
old  piling;  dredging  in  the  canal  to  maintain  the  required  depth  of  water  as  the 
needs  of  navigation  demanded ;  replacing  a  large  number  of  old  and  unserviceable 
water  wale,  cap  timbers,  and  tie-rods  with  new  materials :  increasing  the  durability 
of  the  riprap  and  shore  protection  alone  the  harbor  front  by  placing  additional  stone 
in  the  works;  entire  renewal  of  the  pile  driver:  grading  and  otherwise  improving 
the  grounds  adjacent  to  office  building  and  dwelling  house  of  assistant  superintend- 
ent and  clerk;  painting  the  exterior  of  the  buildings  and  papering  the  rooms  in 
dwelling  house;  making  a  careful  survey  of  the  canal  and  the  navigable  channel  in 
Sturgeon  Bay  east  of  the  railway  bridge;  in  collecting  commercial  statistics,  etc. 

Revetment  and  fender  piling  of  slip. — 3y  hire  of  labor  and  purchase  of  materials  in 
accordance  with  law  work  on  revetment  of  the  slip  on  north  side  of  the  canal,  near 
lake  end,  which  was  in  progress  at  the  beginning  of  the  present  fiscal  year  was  con- 
tinued, and  the  improvement  completed  July  23.  As  soon  as  the  revetment  was  fin- 
ished work  was  commenced  on  construction  of  a  line  of  fender  piling  along  the  chan- 
nel face  of  the  new  docking.  Including  the  ends  of  the  slip  and  connections  with  the 
old  work,  a  total  of  602^  linear  feet  of  revetment  and  530  linear  feet  of  fender  piling 
were  constructed.  This  fender  piling^  consists  of  round  piles  driven  on  a  line  3 
feet  out  from  the  center  of  the  dock  piles,  and  at  intervals  of  5  feet  from  center  to 
center;  a  12  by  12  inch  white  pine  lower  wale  bolted  to  the  piles  with  l^-inch  by 
2-foot  3-inch  screw  bolts,  a  12  by  12  inch  white  pine  upper  wale,  and  8  by  12  inch  white 
pine  binder  securely  fastened  with  H-inch  by  2- foot  9-inch  screw  bolts. 

Repairs  of  canal  recetmenta — About  350  linear  feet  of  the  south  revetment,  adjacent 
to  the  harbor  front,  built  by  the  canal  company  in  1879-80,  was  in  such  dilapidated 
condition  as  to  require  entire  renewal  above  the  water  line  and  an  additional  row 
of  oak  sheet  piling  below  the  water.  The  materials  for  this  improvement  were  pur- 
chased in  November,  1896,  after  inviting  proposals  as  required  by  law,  and  by  hire 
of  labor  work  on  the  same  was  commenced  April  1,  1897,  and  completed  May  20, 
1897.  The  materials  behind  the  revetment  were  removed  with  wheelbarrows,  the 
old  round  and  sheet  piles  cut  down  on  a  plane  with  the  upper  surface  of  the  lower 
wale,  new  6  by  12  inch  white-pine  backing  sills  put  in  between  the  upper  ^nds  of 
the  round  and  sheet  piling,  and  345  white-oak  sheet  piles  3  by  12  inches  by  16  feet 
driven  in  place  and  fastened  at  the  top  with  4  by  12  inch  white-pine  binders  securely 
bolted  to  the  round  piles.  Three  hundred  and  fifty  linear  feet  of  new  superstruc- 
ture, consisting  of  three  courses  of  12  by  12  inch  white-pine  timber  securely  bolted 
together  with  1  by  24  inch  round  driftbolts,  with  cross-ties  of  similar  dimensions  at 
intervals  of  6  feet  bolted  to  anchor  piles  6  feet  apart  driven  on  a  line  8  feet  back 
from  the  face  of  the  revetment,  was  put  in  place.  The  new  superstructure  is  further 
strengthened  with  a  longitudinal  wale  of  6  by  12  inch  white  pine  placed  over  the 
Joint  between  the  first  and  second  courses  of  timber  and  held  in  position  with  tie- 
rods  fastened  to  the  anchor  piles. 

Minor  repairs  to  canal  revetments  during  the  year  consisted  principally  in  replac- 
ing broken  and  unserviceable  water  wale,  cap  timbers,  binders,  tie-rods,  etc.,  with 
new  materials  and  refastening  a  number  of  the  old  caps  and  binders  with  new  screw 
bolts.  By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law  the 
following-described  repair  work  was  accomplished  during  the  year. 

North  revetment. — One  hundred  and  twenty-eight  linear  feet  of  new  12  by  12  inch 
white-pine  water  wale,  36  linear  feet  of  new  12  by  12  inch  white-pine  cap  timber, 
and  40  linear  feet  of  new  3  by  12  inch  white-pine  binders  were  used  in  replacing 
broken  and  unserviceable  materials  between  Stations  1  and  13.  This  timber  was 
fastened  in  place  with  24  iron  tie-rods  1|  inches  by  17  feet  and  18  new  screw  bolts 
li  by  27i  inches.  Seventy  linear  feet  of  the  old  caps  and  binders  between  Stations 
22  and  26  were  refastened  with  new  screw  bolts,  and  the  comer  of  the  works  at  the 
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harbor  eDtrancOy  which  was  damaged  by  collision  of  Car  Ferry  No,  4  on  the  morn- 
ing of  October  21. 1896,  was  entirely  rebailt,  the  materials  used  being  as  follows: 
Twenty-two  ronnd  piles  20  feet  long,  S  round  piles  30  feet  long,  40  linear  feet  of  12 
by  12  inch  white  pine,  36  linear  feet  of  8  by  12  inch  white  pine,  6  iron  tie-rods  1\ 
inches  by  17  feet,  and  12  screw  bolts  li  by  27i  inches;  also  60  linear  feet  of  16  by  16 
inch  oak  timber,  formerly  used  as  spuds  on  the  dredges. 

South  rwettMni, — Between  stations  1  and  21,  lf313  linear  feet  of  new  12  by  12  inch 
white  pine  water  wale,  80  linear  feet  of  new  12  by  12  inch  white  pine  cap  timber, 
and  92  linear  feet  of  new  4  by  12  inch  white  pine  binders  were  used  in  replacing 
broken  and  uneervioeable  materials.  This  timber  was  fastened  in  place  with  237  iron 
tie-rods,  each  17  feet  lone  by  1^  inches  in  diameter,  and  47  screw  bolts  1^  by  27i 
inches.  One  hundred  and  forty-seven  linear  feet  of  old  caps  and  binders  between 
stations  32  and  39  were  refastened  with  37  new  screw  bolts  X\  by  27^  inches,  and  the 
cluster  of  protection  piles  near  the  comer  of  the  harbor  entrance  farther  strength- 
ened by  driving  4  additional  round  piles  and  putting  on  two  more  turns  of  heavy 
binding  chain. 

Dreeing  operaUon». — During  the  fiscal  year,  by  hire  of  labor  and  use  of  United 
States  dredges  Nos.  1  and  2,  28,202  cubic  yards  of  material  was  removed  from  the 
canal  for  maintenance  of  channel. 

Improvements  along  harbor  front. — The  usefulness  of  the  riprap  and  shore  protection 
along  the  north  and  south  harbor  ftonts  having  become  impaired  to  a  considerable 
extent  by  the  action  of  sea  and  drift  ice,  more  hard  stone  was  purchased  after 
inviting  proposals,  as  required  bv  law,  and  deposited  in  the  works.  Forty-one  and 
one-half  cords  was  deposited  along  the  north  harbor  front  during  the  month  of 
8|eptember,  1896,  and  60  cords  along  the  south  harbor  front  during  the  month  of  June, 
1897,  the  total  cost  of  the  additional  stone  in  place  being  $363.7?. 

Benewal  of  United  Siateepile  driver. — By  hire  of  labor  and  purchase  of  material,  in 
aeeordance  with  law,  the  United  States  pile  driver  was  entirely  renewed  during  the 
months  of  January,  February,  and  part  of  March,  1897.  Work  on  renewal  of  the 
driver  was  commenced  Januaiy  7  and  completed  March  5. 

Improvemente  toarounde  and  buildings, — By  hire  of  labor  and  purchase  of  material, 
in  accordance  with  law,  improvements  were  made  to  the  grounds  surrounding  the 
office  building  and  dwelling  house,  also  to  the  buildings.  The  canal  lands  on  the 
north  side,  between  stations  33  and  72.  were  fenced  in  with  a  standard  barb  wire 
fence  5  strands  high.  The  fence  is  266  rods  in  length,  and  cost,  completed,  $98.42, 
•r  at  the  rate  of  37  cents  per  rod.  The  grounds  adjacent  to  the  office  oailding  and 
dwelling  house  occupied  oy  the  assistant  superintendent  were  graded  and  sodded. 
The  terrace  in  fk'ont  of  the  premises  was  extended  westward  140  feet.  The  well  on 
the  grounds  was  enlarged  and  provided  with  a  windmill,  with  water  tank  of  24  bar- 
rels capacity,  at  a  total  cost  of  $184.  A  small  woodshed  and  outhouse,  all  under  one 
roof,  was  constructed  near  the  dwelling  house  for  the  convenience  of  the  assistant 
superintendent's  family.  The  office  building,  dwelling  house,  and  watchhonse  were 
painted  on  the  outside  with  two  coats  of  best  prepared  paint,  and  minor  repairs 
made  to  the  roof  of  the  storage  warehouse.  The  rooms  in  the  dwelling  house  were 
papered  at  a  cost  of  $33.10. 

Survevs  and  soundings. — ^During  July  and  August,  1896,  a  topographical  survey  was 
made  of  the  lands  pertaining  to  the  canal,  and  the  limits  of  the  riffiit  of  way  on  both 
sides  of  the  canal  were  established.  The  survey  was  made  under  the  immediate 
sopervision  of  Mr.  James  Whelan. 

During  the  month  of  December,  1896,  soundings  were  taken  in  the  canal.  As  here- 
tofore, uiese  soundings  were  taken  on  transverse  lines  100  feet  apart,  at  regular 
intervals  of  20  feet.  February,  1897,  soundings  were  taken  through  the  ice,  in  the 
navigable  channel  in  the  easterly  portion  of  Sturgeon  Bay  from  the  westerly  end  of 
the  canal  to  the  railroad  bridge,  a  distance  of  about  23,100  feet.  The  soundings 
were  taken  on  transverse  lines  1(%  feet  apart,  at  regular  intervals  of  20  feet,  there  being 
16  soundings  on  each  line  between  the  westerly  end  of  the  canal  and  the  ''Angle"  in 
Sturgeon  Bay;  from  the  ''Angle"  to  the  railroad  bridge  16  and  18  soundings  were 
taken  alternately  on  the  transverse  lines.  Very  shoal  water  was  found  for  about 
3,000  feet  easterly  from  the  bridge,  but  nearly  the  entire  bottom  is  composed  of  very 
soft  mud,  through  which  craft  could  force  their  way  without  much  difficulty  when 
deeply  laden  and  drawing  more  water  than  actually  exists. 

General  supervision,  etc. — General  supervision  over  the  works  and  the  different 
improvements  in  progress  during  the  year  was  maintained  as  usaal.  Complete  and 
classified  records  of  all  craft  passing  through  the  canal  during  the  year  were  care- 
talLj  kept  as  usual.  Also  a  classified  record  of  those  craft  coming  in  from  the  lake, 
via  the  canal,  to  seek  shelter  in  Sturgeon  Bay  from  storms,  together  with  a  recora 
of  the  class,  quantity,  and  approximate  value  of  the  cargoes  carried  by  them  at  the 
time  they  were  thus  sheltered.  The  reports  of  commercial  statistics  received  were 
properly  entered  on  the  canal  register  and  the  necessary  reporting,  correspondence, 
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and  all  other  clerical  work  connected  with  the  office  attended  to.  Dming  the 
season  the  regular  night  senrice  was  maintained  and  day  patrols  made  along  the 
canal  to  see  that  the  regulations  governing  the  ose  of  the  same  were  not  violated. 
The  engineer  property  received  for  storage  firom  various  sources  during  the  year  was 
properly  carea  for. 

The  rules  and  regulations  governing  the  use  of  the  canal  were  generally  observed 
and  carefully  complied  with  oy  those  in  charge  of  craft  passing  through  the  canal 
during  the  year,  there  being  only  two  apparently  willful  violations,  and  these  were 
promptly  reported  for  prosecution  by  the  United  States  district  attorney.  Collisions 
in  the  canal  between  craft  in  transit  bound  in  opposite  directions  occurred  on  only 
two  occasions,  the  damages  in  each  case  being  nominal.  The  widening  of  the  canu 
at  the  westerly  end  reduces  the  danger  of  collisions  very  materially,  as  it  gives 
craft  an  opportunity  to  pass  each  other  in  comparative  safety.  Except  in  the  case 
of  the  damage  done  the  comer  of  the  works  at  the  harbor  entrance  of  the  canal 
October  21,  1896,  by  collision  of  Car  Ferry  No.  4^  of  the  Lake  Michigan  Car  Ferry 
Transportation  Company,  damage  to  the  works  from  this  source  has  been  very  light 
during  the  past  year.  The  car-ierry  boats  of  this  line  are  so  large  and  unwieldy 
tiiat  tne  utmost  skill  and  care  in  towing  them  through  the  narrow  portion  of  the 
canal  is  required  to  prevent  them  from  coming  in  contact  with  and  damaging  the 
works.  Since  the  damage  done  to  the  northeast  comer  of  the  north  revetment  last 
fall  by  Car  Ferry  No.  4,  the  men  in  charge  of  the  boats  have  been  very  careful  in 
navigating  the  canal,  and  no  damage  has  resulted  to  the  works  since  then.  With 
the  canal  widened  to  160  feet  for  its  entire  length  the  chances  of  colliding  with  and 
damaginj^  the  works  by  craft  in  transit  would  be  reduced  to  the  minimum. 

No  serious  groundings  occurred  in  the  canal  during  the  year  on  account  of  an 
insufficient  depth  of  water,  a  few  deeply  laden  craft  striking  bottom  quite  hard, 
however,  while  passing  out  through  the  canal  during  the  fall  months.  The  water 
reached  its  lowest  stage  for  the  year  at  noon  of  November  27,  1896,  when  tiie  tide 
gauge  showed  it  to  be  3.6  feet  below  the  zero  mark,  or  jB.66  feet  below  high-water 
mark  of  1838,  and  its  highest  stage  at  noon  of  June  17,  1897,  when  the  tide  gauge 
showed  it  to  be  0.2  foot  below  the  zero  mark,  or  3.26  feet  below  the  high- water  mark 
of  1838.    A  permanent  raise  of  about  a  loot  has  taken  place  since  April  1, 1897. 

For  commercial  statistics  for  the  calendar  year  ending  December  31,  1896,  see  the 
statistics  with  report  on  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin, 
for  the  fiscal  year  ending  June  30, 1897. 

Remarks  andreoofumendaiions. — The  north  revetment  from  harbor  entrance  to  west- 
erly end  of  the  new  slip  is  in  good  condition  and  will  require  no  repairs  unless  dam- 
aged by  craft  in  transit,  or  from  some  other  now  unknown  cause.  About  350  linear 
feet  of  this  seotion  of  the  works  was  rebuilt  above  the  water  line,  and  another  row 
of  3  by  12  inch  by  16  foot  oak  sheet  piling  driven  in  the  rear  of  the  old  piling  dur- 
ing the  season  of  1894,  while  the  revetment  of  the  slip  was  constructed  last  season. 
Immediately  westerly  from  the  slip  the  revetment  is  in  a  very  advanced  state  of 
deca^  and  badly  out  of  line,  and  should  be  entirely  rebuilt  for  a  distance  of  about 
500  linear  feet  and  the  new  work  set  back  to  conform  to  the  line  of  the  revetment  of 
the  slip  and  that  at  the  westerly  end  of  the  canal  where  the  canal  has  been  widened. 

Between  stations  15  and  33  the  old  revetments  on  both  sides  of  the  canal  are  in  a 
very  advanced  state  of  decay  above  the  water  line,  and  will  require  extensive  repairs 
to  put  them  in  good  order.  The  cap  timbers,  binders,  and  top  ends  of  the  round 
and  sheet  piles  are  badly  rotted,  and  new  caps  and  binders  will  be  neosssary  in 
many  places  to  prevent  more  extensive  damage  to  the  works.  The  lower  or  water 
wales,  which  were  originallv  only  10  by  10  inch  white  pine  timber,  have  been  so 
badly  worn  by  the  action  of  the  elements  and  by  craft  in  transit  chafing  against 
them  that  they  have  been  very  much  reduced  in  size,  and  nearly  or  quite  50  per 
cent  of  the  old'  wales  have  thus  been  rendered  unserviceable.  This  also  applies  to 
the  old  tie-rods,  the  greater  portion  of  which  have  been  rendered  unserviceable  by 
rust  and  the  wearing  away  of  the  button  heads  on  the  channel  face  of  the  wales. 
It  will  therefore  be  necessary  to  take  up  nearly  all  the  old  water  wales  and  tie- 
rods  and  replace  them  with  new  materials.  It  is  very  essential  that  the  revetments 
be  at  all  times  provided  with  good  water  wales  and  tie-rods,  so  that  the  dock  may  be 
held  in  line  and  prevent  that  portion  above  the  water,  which  has  been  very  much 
weakened  by  progress  of  decay,  from  going  to  pieces. 

Beyond  station  33  on  each  side  of  the  canal  the  revetments  are  in  excellent  condi- 
tion and  will  require  no  repairs  unless  damaged  by  craft  in  transit,  or  by  some  other 
now  unknown  cause. 

Of  the  materials  required  for  extension  of  revetment  of  the  slip  on  the  north  side, 
near  the  lake  end  of  canal,  and  for  repairs  as  above  outlined,  the  round  piles  and  all 
the  iron  have  been  purchased  in  accordance  with  the  requirements  of  law,  and  the 
materials  have  been  delivered  on  the  works. 

For  placing  a  stone  foundation  under  the  office  bnilding,  further  improvement  of 
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the  gronndSy  and  keoping  the  bnildings  in  f^ood  condition,  an  appropriation  of  $800 
Ib  reoommended.  as  that  amoant  can  be  very  profitably  expended  for  those  porposes 
during  the  fiscal  year  ending  June  30,  1898. 

Navigation  through  the  canal  was  maintained  until  December  22,  1896,  when  ice 
closed  Sturgeon  Bay,  and  was  reopened  for  the  season  March  27, 1897.  Between  the 
foregoing  dates  the  harbor  and  easterly  portion  of  the  canal  were  usually  fne 
enough  urom  ice  to  admit  of  nayigation,  but  Sturgeon  Bay  and  Green  Bay  were 
entirely  frozen  over  and  the  ice  so  thick  as  to  make  navigation  impracticable. 
However,  during  the  early  part  of  Februarv  the  car-ferry  steamer  Ann  Arhw  No,  i 
made  an  attempt  to  force  a  passage  through  the  ice  from  the  canal  to  Menominee, 
Mich.,  distant  about  27  miles.  The  steamer  encountered  but  little  difficulty  in  mak- 
ing its  way  as  far  as  the  mouth  of  Sturgeon  Bay,  but  when  that  point  was  reached 
it  was  found  the  huge  windrows  of  ice  had  formed  from  shore  to  shore,  making  it 
impossible  for  the  craft  to  proceed  farther.  Dynamite  was  used  to  raise  these  bar- 
riers of  ice,  but  this  too  was  abandoned  as  impracticable,  and  after  seventy-two 
hours  of  steady  bucking,  the  Ann  Arbor  was  compelled  to  return  to  the  lake,  via  the 
canal.  This  is  the  second  attempt  at  maintaining  winter  navigation  over  the  route 
covered  by  this  oar-ferry  line,  and  each  attempt  having  proved  futile,  it  is  probable 
that  the  project  will  be  abandoned. 

The  expenditures  during  the  year  ending  June  30, 1897,  amounted  to 
(169280.12,  from  an  allotment  from  the  indefinite  appropriation  for 
*<  operating  and  care  of  canals  and  other  works  of  navigation,"  pro- 
vided by  section  4  of  river  and  harbor  act  of  July  5, 1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expen- 
ditores  is  appended  hereto. 

Money  BtatemenU 

July  1, 1896,  balance  unexpended $1,310.88 

Amount  aUotted  for  fiscal  year  ending  June  30, 1897 17,613.84 

18,824.72 
June  90, 1887,  amount  expended  during  fiscal  year 16, 280. 12 

Julyl,  1897,  balance  unexpended 2,544.60 

July  1, 1897,  outstanding  Uabilities 1,118.37 

July  1, 1897,  balance  available 1,426.23 

{Amonnt  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1898.  *  12^  873. 77 
Amount  available  for  fiscal  year  ending  June  30, 1898 14, 300. 00 


lUmUsed  Miaiement  of  expense*  made  from  appropriation  for  operating  and  eare  of  eanaU 
and  other  works  of  navigation,  indefinite,  act  of  July  6, 1884,  applied  to  Sturgeon  Bay 
and  Lake  Michigan  Ship  Canal,  Wieoonein. 


Date. 


ITo.  of 
voveber. 


To  whom  peid. 


For  wh«t  paid. 


Amounl 


July  8 
16 
16 

Aug.   4 

4 
S 
S 
S 
S 
14 
81 
81 
81 


A.L.  Lewi*  &  Co , 

Baworth,  Sohodde&Co 

W.D.Hakted 

Hired  mon 

.....do 

The  Laurie  Stone  Co 

J.  S.  Hay 

A.  Henaon 

Danliem  Towioe  end  Wrecking  Co. 

Leathern  dt  Smiui , 

JameeWheian... 

Hired  men 

JameeWheian , 

Hiiedmen 


Round  piles , 

Soap 

OU 

Servioea,  July,  1896. , 

.....do 

Freight 

Paint 

Wood 

Hire  of  tng 

Coal,  eto , 

Traveling  expense* . . 

Services 

do 

....do 


$1,2S4.7S 

6.90 

18.54 

1,126.40 

644.00 

7.50 

10.60 

800.63 

130.00 

880.01 

4.18 

805.00 

150.00 

688.34 


•Amonnt  aUotted  If  estimate  i*  approred* 
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Itemized  etatement  of  expenses  made  from  appropriation  for  operation  and  care  of  canaJe 
and  other  works  of  navigation,  indefinite,  act  of  July  5, 1884,  eto, — Continaed. 


Date. 


No.  of 
Touoher. 


To  whom  paid. 


For  wliat  paid. 


Amount. 


18M. 

Sept.  2 

10 

10 

12 

25 

30 

Oct      1 

2 

2 

9 

10 

18 

17 

31 

81 

Nov.    2 

14 

17 

19 

25 

Deo.     2 

2 

8 

2 

9 

19 

81 

31 

1897. 

Jan.  28 

81 

2 

2 

2 

11 

24 

24 

28 

5 

5 

10 

10 

27 

27 

81 

81 

8 

5 

9 

80 

80 

00 

6 

« 

11 

20 

81 

81 

81 

81 

81 

31 

June  2 

9 

9 

9 

26 

20 

80 

30 

80 

80 

80 

80 

80 


Feb. 


Mar. 


Apr. 


May 


Soofleld  ft  Co 

M.J.Schraitt 

Western  Union  Telegraph  Co 

G.K.  Kendall 

Chas.  Crosman 

Con  tinental  Bolt  and  Iron  Worka 

Hired  men 

F.  A.  Ha^en 

WakeOeld  Sheet  Piling  Co 

WeeterD  Union  Telegraph  Co 

H.  Niedecken  Co 

N.  S.  Waahbum  &  Co 

Swain  &  Tate  Co 

£.  A.  Cannon 

....do 

Hired  men , 

Rleboldt,  Welter  &  Co 

Bacyrua  Steam  Shovel  and  Dredge  Co.. 

Parkhanit  St  Wilkinnon 

LoniaFldler 

Hired  men 

Leathern  &  Smith 

N.  S.  Waahbum  Si  Co 

J-S-Hay 

TheMarah  ft  Bingham  Co , 

BifthopftBrooka 

A.  Ross  Honaton , 

Hired  men 


Manitowoc  Steam  Boiler  Works 

HughGiUen 

Hired  men 

J.S.Hay 

Rieboldt,  Wolter  ft  Co 

Hugh  Gillen 

Scnleld  ft  Co 

E.Gilien 

Hired  man 

J.  8.  Hay 

do.. 

H.B.ftG.B.  Bnrger 

E.  Gillen 

B.  A.  Cannon 

Ives  Brothers 

£.  A.  Cannon , 

Hired  men 

HughGiUen 

John  M.  Bergman 

M.J.  Schraitt 

Chas.  Crosman 

Hired  men .^ 

J.S.Hay 

Soofleld  ft  Co 

Leathem  ft  Smith  Lumber  Co 

M.J.Schmitt 

G.D.Greely 

Chas.Croaroan 

Rieboldt,  Wolter  ft  Co 

N.  S.  Washburn  ft  Co 

J.S.Hay 

E.G.Karker 

Termansen  ft  Jensen 

Hired  men 

E.  A.  Cannon 

DesForgea  ft  Co 

W.D.Hjilsted 

Continental  Bolt  ft  Iron  Works 

TheC.ReisaCoalCo 

E.  A.  Cannon 

Hired  men 

....do 

J.S.Hay 

E.G.Karker 

Soofleld  ft  Co 

....do 

The  P.  Hayden  Saddlery  Hardware  Co. 


Iron  atrapa,  ate 

Blueprinta,  etc 

Telegrams 

Paper,  etc 

Traveling  exi>ensea 

Tie-rods,  etc , 

Servioea,  September,  1896. , 

Stone 

Rovalty  on  aheet  piling... 

Teieerams 

Stationerv 

Pine  lumber,  etc 

Books 

Services 

Traveling  expenses 

Services,  October,  1896 . . . . 

Pine  timber,  etc 

Hoisting  engine 

Tie-rods,  etc 

Barb- wire  fence 

Services.  November,  1806. . 

Coal 

Wood 

Storm  sashes,  etc 

Timber,  etc 

Round  piles 

Services 

.....do , 


Steam  dome 

Services  

Services,  Janoary,  1897. 

Bolta,  etc 

Pine  timber,  etc 

Traveling  expenses 

Iron  bolts,  etc 

Maple  rollers,  etc 

Services 

Globe  valvea,  etc 

Steel,  etc 

Calking,  etc 

Sheaves,  etc 

Traveling  expenses 

Pnmp  rods,  etc 

Services 

do 

Traveling  expenses 

Screw  bolts,  etc 

Blue  prints,  etc 

Services 

do 

Tallow.eto 

Iron,  etc , 

Coal 

Blueprinta,  etc 

Letter  paper 

Services.. 

Pine  timber 

Pine  plank 

Iron, etc 

Wall  paper,  etc 

Stone 

Services,  May,  1897 

Traveling  expenses 

Stationery 

Oil 

Bolto,etc 

Coal 

Servioea 

do 

do 

Hawaerlina,  etc 

Paint,  etc 

Enlarging  well,  etc 

Packing,  etc , 

Dredge  chain 


$6.70 

8.58 

.62 

15.10 

15.26 

238.87 

410.73 

165.17 

150.66 

L85 

42.48 

64.60 

52.00 

150.00 

9.25 

492.47 

806.76 

675.00 

96.10 

98.42 

893.33 

88.75 

9.00 

24.48 

280.21 

126.76 

200.00 

808.14 

19.00 

150.00 

844.83 

8L84 

57.32 

7.60 

145.72 

179.50 

540.58 

63.42 

81.24 

413.72 

17.15 

17.27 

14.90 

150.00 

218.08 

7.47 

104.73 

14.51 

200.00 

732.84 

108.24 

83.06 

189.00 

11.05 

4.40 

200.00 

77.88 

87.84 

17.26 

33.10 

198.60 

870.10 

10.82 

17.85 

17.51 

114.88 

192.50 

150.00 

840.00 

428.71 

21.45 

34.20 

184.00 

27.16 

64.60 


Total. 


16,280.12 
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H  H8. 

IMPROVEMENT  OF  STURGEON  BAY  CANAL,  HARBOR  OF  REFUOE, 

WISCONSIN. 

The  original  condition  at  this  harbor,  object  of  the  improvement,  proj- 
ect8y  and  present  works,  were  described  in  detail  in  Annual  Keport 
Chief  of  Engineers  for  1896,  pages  248 L  and  2482. 

Oimdition  of  the  improvement. — ^The  main  and  detached  piers  are  of 
the  full  length  contemplated.  Sonndings  taken  in  April,  1897,  showed 
a  channel  16  feet  deep  below  the  datum  plane  of  harbor  improvements, 
with  a  width  at  entrance  of  about  190  feet,  and  a  minimum  width  at 
entrance  to  canal  of  about  90  feet.  The  dredging  now  in  progress  has 
restored  a  channel  17  feet  deep  and  about  100  feet  wide,  and  this  width 
wiU  be  increased  to  about  180  feet  during  the  present  working  season. 
Operations  during  the  fiscal  year, — By  hire  of  labor,  and  the  use  of 
n.  S.  dredge  No.  1,  dredging  was  in  progress  at  the  beginning  of 
the  fiscal  year  and  was  continued  until  July  9, 1896,  resulting  in  the 
removal  of  3,793  cubic  yards  since  the  beginning  of  the  fis(^  year. 
Dredging  was  resumed  by  IT.  S.  dredge  No.  2  on  May  14,  1897,  and 
was  in  progress  at  the  close  of  the  fiscal  year,  10,741  cubic  yards 
having  been  removed,  or  a  total  of  14,534  cubic  yards  during  the  fiscal 
year. 

By  hire  of  labor  and  purchase  of  materials,  in  accordance  with  law, 
repairs  were  made  to  the  outer  end  of  the  detached  south  pier,  which 
had  been  damaged  by  the  action  of  drift  ice  and  by  collisions.  The 
work  consisted  in  cutting  down  the  damaged  i)ortion  of  the  crib  to 
about  1  foot  below  the  water  surface  and  rebuilding  same.  The  repairs 
have  been  completed  with  the  exception  of  redriving  a  line  of  fender  ^ 
piling  along  the  outer  face  of  the  pier,  and  which  will  be  done  during  ' 
the  present  working  season  with  the  funds  now  available. 

Remarks. — ^The  project  for  the  improvement  of  this  harbor  is  com- 
pleted, and  the  only  expenditures  now  necessary  are  for  maintenance 
of  channel  and  repairs  to  existing  works. 
Annual  dredging  will  be  necessary  to  remove  the  deposit  of  material 
^  brought  in  by  the  canal,  by  waves  from  the  lake,  and  by  other  causes, 
^  but  the  amount  of  this  deposit  will  probably  be  less  in  the  future  than 
-^  in  the  past.    Much  of  the  shoaling  in  the  harbor  has  been  caused  by 
^  the  erosion  of  the  unrevetted  portions  of  the  canal  banks,  the  eroded 
n9  material  being  carried  out  and  deposited  in  the  harbor  by  currents  set- 
ting through  the  canal  to  tiie  lake.     1  )uring  the  present  working  sea- 
son, those  portions  of  the  canal  banks  from  which  erosion  takes  place, 
will  be  revetted,  and  it  is  believed  the  amount  of  shoaling  in  the  har- 
bor will  be  greatly  decreased.    It  is  impossible  to  estimate  the  exact 
amount  of  dredging  required,  but  it  is  thought  that  the  removal  of 
10,000  cubic  yards  annually  will  maintain  the  channel. 

The  fender  piling  built  in  1881,  that  connects  the  main  and  detached 
piers,  is  in  an  advanced  state  of  decay,  and  has  been  materially  weak- 
ened at  and  near  the  water  surface  by  the  action  of  ice  and  by  vessels 
colliding  with  it.  It  should  be  entirely  rebuilt  as  soon  as  fonds  are 
provided.    Bepairs  to  the  harbor  piers  are  also  necessary. 

Estimaie  of  fundi  required  far  flsoal  year  ending  Jwne  30, 1899, 

Renewal  of  830  linear  feet  of  fender  piling $3,600 

Repairs  of  piore 500 

Dred^ng  10,000  cnbio  yards,  at  10  cents 1,000 

Contingencies,  10  per  cent 600 

Total 1^600 
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For  the  maintenance  of  the  channel  and  existing  works  an  appropria- 
tion of  t5,500  is  recommended  for  the  fiscal  year  ending  Jnne  30, 1899. 

Money  itatemmU 

July  1, 1896.  balaDce  unexpended $6,388.08 

Jnne  30, 1887,  amount  expended  daring  fifloalyettr • 3,804.73 

Jnlj  1, 1887,  balanoe  nnexpended 8»983.30 

July  1, 1897,  oatstanding  UabiUtiee 35.33 

Jnly  1, 1887,  halanoe  arailable 8,947.97 

(Amoont  that  can  be  profitably  expended  in  flacal  year  ending  Jnne  30, 
1899,  for  maintenance 6^600.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  Jane  4, 1887. 


APPBOPBIATIOm. 


Act  of— 

March  3, 1873 $40,000.00 

March  23, 1874 10,000.00 

June  18, 1878 30,000.00 

March  3^1879 30,000.00 

June  14, 1880 10,000.00 

March  3, 1881 -  10,000.00 

August  2,1882 20,000.00 

July  5, 1884 10,000.00 

August  6^  1886 6^000.00 


Act  of— 

September  19, 1890 $3,000.60 

July  13,  1892 5,000.00 

August  17, 1894 5,000.00 

June  3, 1896 6^000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions   182.60 


Total 183»182.60 


OOimSBOIAL  BTAIISnCS  FOB  TRB  GAIJEin>AB  TBAB  BNDIHO  DBOBMBBB  31,  1806. 

See  the  statistics  with  the  report  on  Sturgeon  Bay  and  Lake  Miohigan  Ship  Canal, 
Wisconsin. 


HH9. 
mPROVEMENT  OP  AHNAPEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  month  of  Wolf  Biver,  object  of  fhe^ 
improvement,  projects,  and  present  works,  were  described  in  detail  in' 
Annual  Beport,  Chief  of  Engineers,  for  1896,  pp.  2483, 2484. 

Condition  of  the  improvement, — To  complete  the  original  project  the 
extension  of  each  pier  50  feet  would  be  required.  By  a  modification  of 
this  project,  approved  March  6, 1897,  further  extension  of  the  piers  was 
abandoned,  such  extension  not  being  deemed  necessary  for  the  mainte- 
nance of  the  projected  depth. 

Soundings  taken  in  May,  1896,  showed  a  depth  of  water  of  about  16^ 
feet  below  the  datum  plane  of  harbor  improvements  at  the  entrance 
between  the  piers,  decreasing  to  about  11  feet  at  the  shore  end  of  the 
piers.  Soundings  taken  in  April,  1897,  showed  a  channel  between  the 
piers  12  feet  deep,  with  a  least  width  of  about  75  feet,  the  depth  at 
entrance  between  the  piers  being  about  16^  feet,  and  an  average  depth 
of  from  10  to  11  feet  in  the  basin  immediately  inside  the  shore  line. 

Operations  during  the  fiscal  year. — By  hire  of  labor  and  the  purchase 
of  materials  in  accordance  with  law,  repairs  were  made  to  the  Gtovem- 
ment  dredging  plant. 
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BemarJcs, — ^In  accordance  with  requirement  of  river  and  harbor  act 
of  Jane  3, 1896,  a  survey  was  made  and  report  dated  December  31, 1896, 
submitted  for  <^  Harbor  of  Ahnapee."  The  report  is  published  in  House 
Document  No.  172,  Fifty-fourth  Congress,  second  session,  and  fully 
covers  the  condition  and  needs  of  the  harbor. 

The  estimated  cost  of  completing  the  project  now  in  force  is  $18,000. 
Various  plans  were  submitted  for  increasing  the  harbor  facilities,  the 
estimated  cost  of  the  plan  that  was  considered  to  be  the  most  desirable 
being  $19,000  in  addition  to  the  $18,000  for  completing  the  present 
project,  making  a  total  of  $37,000  as  the  estimate  for  the  work. 

To  obtain  the  projected  depth  in  the  harbor  it  is  necessary  to  remove 
about  5,060  cubic  yards  of  rock,  and  to  dredge  about  24,500  cubic  yards 
of  sand,  which  will  cost  as  follows: 

5,060  oubio  yards  of  rocky  at  $2.75 $13,915 

24,500  cnbio  yards  of  sand,  at  10  cents 2,450 

Contingencies,  10  per  cent 1,635 

Total 18,000 

There  has  been  appropriated  for  improving  this  harbor  a  total  of 
$183,220,  of  which  amount  about  $7,000  was  on  hand  June  30, 1897.  It  is 
estimated  that  $4,000  of  the  funds  available  will  be  required  to  main- 
tain the  channel  until  June  30, 1899,  leaving  the  net  amount  of  $3,000 
available  for  completion  of  present  project.  There  will  then  be  needed 
to  complete  the  present  project  ($18,000  less  $3,000),  $15,000  in  addi- 
tion to  the  amount  now  available. 

The  original  estimated  cost  of  the  present  project  (see  Report  of  Chief  of 

Engineers,  1876,  Part  II,  pp.  346  and  359,  and  1880,  p.  1910),  was $175,000 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1891.  p.  2539) 10, 000 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1893,  pp.  850  and 

Total 193,000 

Less  total  appropriations 183,220 

Balance  of  estimate,  unappropriated 9,780 

Estimated  amount  required  for  completion  of  present  project,  in  addition 

tofnnds  now  ayailable 15,000 

Lees  unappropriated  balance  of  estimate 9, 780 

Increase  in  estimate 5,220 

Total  estimated  cost  of  present  projeot 198, 220 

The  increase  in  the  estimate  is  due  to  the  cost  of  maintenance  of 
channel. 

An  appropriation  of  $15,000  for  completion  of  present  project  is 
recommended  for  the  fiscal  year  ending  June  30, 1899. 

Money  statement. 

July  1.1896,  balance  unexpended $8,357.59 

June  30, 1897,  amount  expended  during  fiscal  year 1,377.77 

July  1, 1897,  balance  unexpended 6,979.82 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 
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APPBOPBIATIOHa 


Act  of— 

March  3, 1871 $25,000 

Jnnel0,l872 25,000 

March  3, 1875 25,000 

Angnst  14, 1876 8,000 

June  18,1878 8,000 

March  3, 1879 7,000 

June  14,1880 7,000 

March  3, 1881 8,000 

August  2, 1882 12,000 

July  6, 1884 15,000 


Act  of— 

AQgu8t5,1886 $15,000 

Augast  11, 1888 5,000 

September  19, 1890 6,000 

July  13, 1892 7, 000 

August  17.  1894 5,000 

Jane3,1896 5,000 

Miscellaneous  receipts  cred- 
ited to  appropriations 220 

Total 183,220 


OOMMBBGKAL  STATTBTICS  TOB  THS  CAUBNDAB  TSAR  ENDING  BBCBMBSB  $1,  1896. 

[Vonilahed  by  Mr.  George  £.  Wilbur,  mftyor.] 

Kame  of  harbor,  Ahnapee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pierhead,  Ahnapee,  Wis. 

ArrivaU  amd  departun$  of  vcBseU. 


Desoription. 

Arrival*. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Bimm 

MO 
224 

205.809 
22,397 

540 
125 

205,809 
22,007 

e»fi 

Total 

7«4 

227.700 

765 

227,910 

JMmoipal  ariioU$  of  export  and  imporU 
[By  way  of  the  harbor  only.] 


Artldles. 


Tona. 


Artiolea. 


Tons. 


Agrioultund  Implementa. 

Bark  (tan) 

Beana 

Butter 

Cheese 

Bggs 

Furniture 

Hay 

Hideo 

Lumber 

Mmrble 

Merohandiae  (general)... 
OaU 

oa 

Peaae 

Potatoes 

Bye , 

Shinglea 

Tiea  (railroad) 

Wagonaand  canlagea... 

Wheat 

Wooden  ware , 

Wool 

Ttttal , 

Total  approximate  Talne. . 


12 


1.860 

85 

60 

20 

200.000 

427 

225 

7,542 

812 

2721 

120 

1,680 

26 

206 

280 

1^ 


218,5091 


XMPOBTB. 

Agrioultund  implementa. 

Applee 

Chaira , 

Cheeee 

Goal  and  eoke 

Fiah 

Furniture 

Iron  and  ateel 

Leather 

Lime  and  oement , 

Lumber 

Marble 

Merchandise  (general) 

MiU  stufb 

OU 

Pork  and  beef 

Provisiona 

SaJt , 

Sash,  doors,  and  blinds . . . , 

Shinglea 

Wagons  and  carriages. . . . 
Wooden  ware , 

Total 

Total  approximate  value. . 


015 


124 

28^ 
84 
180 

2.744^ 

31 

8,000 

68 

1851 

2l{ 

800 

845 

lOi 

48 


8,25^ 

$718,380.27 
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Priiio»j»aI  crfielet  of  ojspiMrt  imd  iiiijNw^— Oontinaed. 

[By  all  ways  of  tnnaportatioii.] 


2675 


■ZPOBIB. 

Agrienltaral  implements 

Bark  (tan) 

Barley 

Beans 

Botter 

Cattle 

Cheese 

fP.?::::::::::::;:::;;::: 

Floor 

Fnrniture 

Hay 

Hiaes 

Lnniber ■ 

Marble 

Hercbandise  (general) ... 

Oafis , 

Oil 

Pease 

Potatoes 

Bye 

Sheep 

Bbinf^les 

Ties  (railroad) 

Wagons  and  oarrlaees... 

Wheat 

Wood 

Woodemirare 

Wool 

Total 

Tbtal  approximate  Talne. . 


409, 728^ 


|8M,M0.0O 


Afrienltofal  implements. 

Apples 

Bark  (tanj 

Beer  and  liqnor 

Chairs 

Cheese 

Coal  and  ooke 

FUh , 

Floor 

Famitnre ••*... 

Iron  and  steel 

Lath 

Leather 

Lime  and  oement 

Lnmber 

Marble 

Merchandise  (fensnl).... 

MiU  staflb...^ 

Oil 

Pork  sad  bsef 

ProTisions 

Salt 

Sash,  doors,  and  blinds. . . 

Saw  logs 

Shinglss 

Stone 

Wagons  and  curiages 

Wooden  wars , 

Total , 

Total  approximate  Talne. 


97S 

1.0U1 

1:; 

m 

09 

.I* 

S,745 

440 

t»600 

08 

810 
845 

iH 

240^ 

48 

1,010 

98 

6 


126,0811 


$837,380.08 


HHxo. 
niPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  the  Eewannee  Biver,  object 
of  the  improyement,  projects,  and  present  works  were  described  in 
detail  in  Annual  Report,  Chief  of  Engineers  for  1896,  page  2486. 

Oondition  of  the  improvement — Under  the  contract  now  in  force  the 
piers  will  be  completed  to  their  projected  length.  Soundings  taken  in 
May,  1897,  on  the  completion  of  dredging  showed  a  channel  between 
the  piers  15  feet  deep  below  the  datum  plane  of  harbor  improvements, 
with  a  width  of  200  feet  at  entrance  and  a  minimum  width  of  about  95 
feet. 

Operations  during  the  fiscal  year. — Under  contract,  dated  December 
11, 1896,  with  Thomas  J.  McGrath  for  the  constmction  of  425  linear 
feet,  more  or  less,  of'  pile  pier  for  the  extension  of  the  north  pier  200 
feet  and  the  south  pier  225  feet,  work  was  begun  May  10, 1897^  and  was 
in  progress  at  the  close  of  the  fiscal  year.  The  details  of  coDstruction 
are  the  same  as  for  the  extension  bnilt  in  1895,  except  that  Wakefield 
triple-lap  sheet  piling,  of  2  by  12-inch  pine  planks,  was  used  instead 
of  the  ordinary  double-sheet  piling  of  3  by  12-inch  planks. 

By  hire  of  labor,  the  use  of  United  States  dredges  Kos.  1  and  2, 
and  the  purchase  of  materials  in  accordance  with  law,  dredging  was 
begun  August  1,  1896,  suspended  September  15,  resumed  November 
17,  and  closed  for  the  season  November  30;  resumed  March  25, 1897, 
and  completed  May  11,  resulting  in  the  removal  of  74,825  cubic  yards 
of  material 
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By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
a  frame  warehoase  24  by  50  feet  was  bnilt  on  land  donated  to  the 
United  States  by  the  city  of  Kewaanee,  and  the  property  was  partially 
docked,  135  linear  feet  of  dock  having  been  boilt  daring  the  fiscal  year; 
minor  repairs  were  also  made  to  the  piers. 

Remarks. — ^The  city  of  Kewaanee  has  donated  to  the  United  States 
a  piece  of  land,  120  feet  by  265  feet,  to  be  nsed  for  laying  ap  the  Ooy- 
ernment  dredging  plant  daring  the  winter,  and  also  as  a  yard  for  the 
storage,  handling,  and  framing  of  materials  required  for  constraction 
and  repair  of  piers.  The  location  of  this  land,  and  of  the  warehoase 
bailt  thereon  by  the  United  States,  is  shown  on  the  map  accompanying 
this  report.  The  warehoase  and  dock  along  the  front  of  this  property 
were  bailt  oat  of  the  appropriations  fbr  the  improvement  of  Kewaunee, 
Manitowoc,  and  Waakegan  harbors. 

The  estimated  cost  of  the  project  for  improving  Kewaanee  Harbor 
was  $200,000  (see  Eeport  of  Chief  of  Engineers,  1881,  p.  2084),  and 
$150,014  has  been  appropriated  for  carrying  it  oat.  The  funds  avail- 
able will  complete  the  piers  to  the  present  19-foot  contour,  which  is 
about  200  feet  in  advance  of  this  contour  in  1880,  when  the  original 
estimate  was  made,  and  dredge  the  channel  and  turning  basin  to  the 
required  depth,  thereby  completing  the  project  of  1881  as  modified  in 
1892,  at  a  saving  of  nearly  $50,000  over  the  original  estimate. 

The  channel  is  subject  to  constant  deterioration  by  the  deposit  of 
sediment  brought  in  by  the  river,  waves  from  the  lake,  and  other  causes. 
It  is  impossible  to  estimate  the  exact  quantity  deposited  each  year,  but 
it  is  believed  that  about  30,000  cubic  yards  will  have  to  be  removed 
during  the  fiscal  year  ending  June  30, 1899.  Part  of  the  superstructure 
is  now  in  a  decayed  condition,  and  should  be  renewed  at  once.  The 
snperstructure  is  constantly  sabjeot  to  decay  and  requires  renewal 
from  time  to  time. 

BsHmaUfcrJUcal  year  ending  Jwm  SO,  1899, 

Dredging,  30.000  onbio  yards,  at  10  eents $3,000 

Repairs  to  piers 3,000 

Contingenoies,  10  per  oent 600 

Total e,600 

An  appropriation  of  $6,600  for  maintenance  of  existing  works  is 
recommended  for  fiscal  year  ending  June  30, 1899. 

Money  statemevii. 

July  1, 1S96,  balanoe unexpended $27,970.79 

JaneSO,  1897,  amoont  expended  daring  fiscal  year 7,639.46 

• 

Jolyl,  1897,  balanoe  unexpended 20,831.33 

July  1, 1897,  ontstanding  liabilities $295.59 

July  1, 1897,  amount  oovered  by  uncompleted  contracts 18, 000. 00 

18,295.59 

Jolyl,  1897,  balanoe  ayaOable 2,035.74 

fAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 6^600.00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  dyil  act  of  June  4, 1897. 
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▲PPBOPRIATIONB. 


Act  Of— 

March  3, 1881 $5,000 

Angniftt  2, 1882 12,000 

Jnly5, 1884 18,000 

Augusts,  1886 10,000 

August  11,  1888 10,000 

September  19, 1890 20,000 

July  13, 1892 80,000 

Appropriated  by  local  authorities  in  1881  and  expended  by  the  United  Statea 
under  the  direction  of  the  engineer  officer  in  charge,  $8,042.72. 


Aetof— 

August  17,1894 $20,000 

Junes,  1896 25,000 

Miscellaneous  receipts  cred- 
ited to  appropriations  ...  14 

Total 160,014 


AhHract  of  propo$€kh  fwr  hMding  4M6  Unear  feti,  mor«  or  Im#,  of  oiar  oxtwMUm  at 
Kewaunee  Harbor^  fFMooiMin,  received  in  reeponee  to  advertieemeni  dated  October  j97, 
1896,  and  opened  JTovemher  f7, 1896,  hy  Capt.  €horge  A,  Zinn,  Corpe  of  Engineere. 


No. 


Name  and  residenoe  of 


12 

H 


II 


a 


l§ 


II 


If! 

1%^ 


Total  for 
426  linear 


P.  W.  Galloway,  Baoine. 
Wle 

HcArtbar  Broibera  Co., 
Cbicago,Ill 

QreiliDg  Brothers,  Qiaen 
Bay,  Wia 

Adolph  Green  and  W.  B. 
Anderson,  Green  Bay, 
Wis 

Jas.  A.  BeAuvaia,  Charle- 
voix, Hlob 

James  A.  Bslow  and  John 
Hnnroe,  Charleyoix, 
Mich 

Chicago  Star  Constmction 
and  Dredging  Co.,  Chi- 
cago, HI 

Joseph  Wolter,  Sheboygan, 

Hansler  k  Lots  Towing 
andl>ookCo.,  ChicM;o,  lU. 

Donald  A.  McLeoiT  and 
William  MoLeod,  Mania- 
tee,  Mich 

John  M.  Bergman,  Kewan- 
nee,  Wia 

Matthews  dt  Keith.  Mani- 
towoc, Wis, 


to  woe.  Wis 

George  Cooper,  Manitowoo» 
Wfi 


Thos.  J.  MoGrath,  Green 
Bay,  Wis 


0«fKt. 
IH 

ao 

22 

17 
17 

l«i 

19 
10 
17 

24 

17 
18 
18 
18 


$25.00 
25.00 
27.25 

24.00 
28.00 

25.00 

28.00 
80.00 
26.00 

27.75 
26.00 
28.50 
28.00 
28.00 


886.00 
28.00 
42.50 

88.80 
80.00 

88.00 

60.00 
84.00 
40.00 

88.00 
88.00 
86.00 
86.00 
88.00 


$17.00 
18.50 
28.00 

26.80 
2L00 

23.00 

26L00 
22.00 
26.00 

21.00 
22.00 
20.00 
18.90 
24.00 


$16.00 
19.00 
82.00 

21.00 
16.00 

18.00 

20.00 
16.00 
17.00 

18.00 
18.00 
17.00 
20.00 
20.00 


$4.70 
6.00 
6.26 

6.16 
8.76 

6.60 

6.68 
4.60 
4.76 

8.26 
4.86 

6.50 
4.96 
4.76 


8 

H 

4 
«i 

S| 
8 

8 

8 
8| 
S| 

3^ 

H 


4 

8i 

8| 

8| 

4 


H 

8 
4 

4 
8| 

4 

4 


$16,146.26 
16,872.60 
18,211.66 

16,826.08 
18,456.80 

16,806.82 

17,910.10 
16,064.50 
16.664.40 

19,789.76 
16,408.80 
14,178.80 
16,666.68 
U,  118. 20 


Amount  of  appropriation  available  for  tbis  work,  $18,000. 

With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Decem- 
ber 11, 1896,  with  Thomas  J.  MoQrath,  the  lowest  responsible  bidder  for  this  work. 


Contract  in  force. 


VHMofaontraotor. 

Work. 

Approred. 

Work  com- 
menced. 

Work  to  be 
completed. 

Thflt  J  MfiGnfeh 

426  feet  pile  pier 

Jan.  14,1897 

May  17.1887 

ir«T.  80^1807 
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COmUBBdAL  8TATI8TI08  FOB  THB  GALBNDAB  TSAB  BMDINO  DBCBM BBB  31,  1896. 

[Fnnlshtd  hf  Ih*  BAjor  of  KawMinee,  Wis.] 

Name  of  harbor,  Kewaunee.  Wis.;  ooUection  distriet,  Milwaakee,  Wit.;  nearest 
light-house,  on  north  pierheaOi  Kewaunee,  Wis. 


BoMTiplleii. 

▲XTiTlIS. 

DopartiirM. 

Knmber. 

Toiuiafe. 

Niunbw. 

TcmiiAge. 

Steun 

eoo 

100 

451,687 
It.  020 

too 

900 

451,587 

Bail  

18,030 

Total 

too 

4t6,B07 

800 

4t5,607 

PriMlpdl  mrticle$  of  esq^rt  amd  im^forL 
[By  way  of  hazbor  only.] 


Artidfls. 


▲rtiolot. 


Ton*. 


■ZPOBTB. 

▲trionltunl  implemeiiti. 

▲ppleo , 

Bark  (tan) 

Barley 

Beana 

Beer , 

Brick 

Botter 

Cattle 

Cheeae. 

Com 

far.::::::::::::::::::::: 

Floar 

Famltara  ••••••..••....., 

Hiiei;r.'.iii;ii;iiir.\*iii; 

Hoga , 

Lumber 

Herohandiae  (general).... 

Mill  etaiBi..... 

Oata 

Peaa • 

Pork  and  beef. 

Poat8(fenoe) 

Potatoea 

Sheep !...II! 

Tiea  (railroad) 

Wheat. 

Wood , 

Wool 

Tbtal 

Totid  ^pprozlmata  Talne. . 


f7.5 

It 

486 

728.6 

t 

t 

S,400 

1,400 

1,600 

800 

38 

160 

40 

10,312.6 

5.6 

«,000 

26 

100 

1,500 

85,000 

88.500 

400 

«,800 

120 

880 

81 

1,300 

180 

1,400 

1,060 

750 

U 


108,567 


|4|366,860 


^SSlsr.:::::::::::::::: 

Beana 

Beer 

Cattle 

Chaira 

Cheeae 

Coal  and  ooke 

Com 

Famltare • 

Iron  and  ateal 

Lath 

Leather 

Lime  and  oement 

Lnmber •••... 

Malt 

Marble 

Merehandiao  (general). 

MiU  atofb..... 

Oata 

OU 

Plaster  (land) 

Pork  and  beef 

Potatoes 

ProTislona 

Bye 

Salt 

Saab,  doora,  and  bUnda 

Shinglea 

Stone 

Wagona  and  carriagea. 

Wheat 

Wood 

Woodenwaro 

Total 


326 
47 
8.5 
43 

t 

31 

1 

1,200 

960 

17 

360 

87.6 

18.6 

317.6 

647.6 

8 

26 

8. 500 

800 

2.680 

875 

3,500 

80 

0 

78 

88 

1,860 

80 

80 

11,300 

875 

880 

1,000 


88.064.5 


H  H  zz. 

ZMPROVEMENT  OF  TWO  BIVEK8  HABBOB,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Twin  Bivers,  object  of  the 
improyement,  original  project,  and  present  works  were  described  in 
detail  in  Annual  Bej[)orty  Chief  of  Engineers,  for  1896,  page  2489. 

Ttkt  modification  of  the  project  adopted  in  1897  was,  in  subBtance, 


Digitized  by 


Google 


APPENDIX   U  H — REPORT  OF   CAPTAIH   ZINN.  2679 

that  no  farther  extension  is  necessary;  that  as  now  bnilt  the  require- 
ments of  commerce  involved  are  snfficieiitly  provided  for. 

Oonditionof  the  improveme^it. — June  30,  1896,  the  governing  depth 
of  water  in  the  channel  was  about  12  feet.  The  dredging  that  was 
completed  June  9, 1897,  restored  the  channel  to  a  depth  of  13  feet  for 
a  width  of  150  feet. 

The  piers  are  built  the  frill  length  contemplated.  The  crib  piers  are 
in  good  condition.  The  superstructure  of  the  pile  piers  is  in  a  dilapi- 
dated condition,  being  very  much  decayed;  the  sheet  piling  to  the  pile 
piers  is  very  imperfect  and  does  not  prevent  the  passage  of  sand 
through  the  piers  into  the  channel. 

Operations  during  the  fiscal  year. — Under  contract  dated  August  28, 
1896,  with  Eggers  &  Simono,  for  dredging  40,000  cubic  yards,  more  or 
less,  work  was  begun  September  10, 1896,  suspended  November  28, 
1896,  resumed  April  24, 1897,  and  completed  June  9, 1897,  resulting  in 
restoring  the  channel  to  a  depth  of  13  feet  and  width  of  150  feet  by 
the  removal  of  39,554.9  cubic  yards  of  material. 

The  original  estimate  for  oompleting  this  work  was $266, 588. 80 

There  has  beeniHPPropii*ted  to  date 214,500.00 

Differenoe 51,088.80 


The  modifieation  of  the  project,  approved  Febmary  27, 1897,  caused  a 

reduction  in  the  estimate  of  the  foreeoing  difference. 
For  the  fiscal  year  ending  June  90, 1^,  the  foUowing  estimate  is  sub- 
mitted for  maintenance  of  channel  and  piers: 

2,000  feet  of  snpentmctare  and  repairs  to  sheet  piling,  at  $7 14, 000. 00 

Dredffing  40,000  cable  yards,  at  10  cents 4,000.00 

Contingencies,  10  per  cent 1,800.00 

Total 19,800.00 

M(mey  statement. 

Jnly  1«  1896,  balance  nnezpended $5,122.43 

Jane  30, 1897,  amount  exi>ended  daring  fiscal  year 4,859.92 

July  ly  1897,  balance  nnezpended 262. 51 

{Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1899,  for  maintenance 19,800.00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snnd^  civil  act  of  Jane  4, 1897. 


APPROPRIATIONS. 


Act  of-- 

March3,1871 $25,000 

June  10,1872 25,000 

March  8, 1873 25,000 

June  23,1874 15,000 

March  3, 1875 15,000 

August  14, 1876 5,000 

June  18,1878 10,000 

March  3. 1879 20,000 

June  14,1880 20,000 

Maroh8,1881 :VI^,000 


Act  of— 

August  2, 1882 $15,000 

July  5, 1884 8, 000 

August  11. 1888 2,500 

September  19, 1890 3,000 

July  13,1892 8,0(X) 

August  17, 1894 3,000 

June  8,1896 5,000 

Total 214,600 
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Ah$iraot  of  propoiali  for  dredging  30,000  eMe  yardi  of  nuaorial  at  ISoo  Biver$  Hair^or, 
Wiiooniin,  received  in  reepcme  to  adrertieement  dated  Auguat  1, 1896,  and  opened  Angmet 
go,  1S96,  by  CapU  George  A,  Zinn,  Corpe  ofEngineere, 


Vo. 


Kame  ud  realdflOM  of  bidder. 


Pileepv 
oabio 
jard. 


Total  fiw 
W.000aoa- 
Moyaxda. 


ArtbnrH.Yogel,Milwaakee,  Wis 

(ireen'a  Dredging  Co.,  Chicago,  lU 

Bggen  &  Siuiono,  Two  Rivera.Wl8 

Goorge  Cooper  and  Theodore  Joeeoh,  Manitowoo,  Wis. 


$8,  no.  00 

ft,  100. 00 
1.812.80 
S,OM.0O 


a  The  eoat  being  so  low,  a  oontraei  waa  made  for  40,000  cnbie  yards,  mors  or  Isaa. 

Ainoant  of  appropriation  available  for  this  work,  $4,000. 

With  the  approYal  of  the  Chief  of  Engineers,  a  contraot  was  entered  into  Angosl 
28, 1896,  with  Eggers  &,  Simono,  the  lowest  responsible  bidders,  for  this  work. 


OOHMBBdAL  STATISTICS  FOR  THS  OAUENDAB  TSAR  BNDINO  DBCBMBXB  81,  1898. 

[Famished  by  fhe  piayor  of  Two  Birers,  Wis.] 

Name  of  harbor,  Two  Rivers,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest 
light-house,  on  north  pierhead,  Two  Rivers,  Wis. 

Arrivdle  and  departwree  of  vetMli. 


Description. 

Arrivals. 

Departozes. 

Namber. 

Tonnage. 

Namber. 

Tonnage. 

Steam 

200 
54 

400 

208,000 
10.600 
20,800 

200 
64 

400 

208,000 
10,000 

Sail 

Tan     ....^.......^.*.T'rr^.^-rr^.Trr^T.---r-««......,.->«r**T..«. 

20.800 

Total 

714 

230,400 

714 

238,400 

Principal  articles  of  export  and  imporim 
[By  way  of  the  harbor  only.] 


Artiolea. 


Tons. 


Artidfls. 


■ZPOBTB. 

Batter 

Chairs 

Cheese 

Eggs 

PTsl 

Hay 

Hides 

Merchandise  (general) . . 

Uats 

Ott 

Pease 

Pototoes 

Wagons  and  carriages . . 

Wooden  ware 

Wool 

Total 


P 


18 

1^ 

000 

8 

036 

144 

80 


2.6021 


UPOBTS. 

Agrioaltaral  implementa 

Apples 

Beer 

Cheese 

Famitare 

Iron  and  steel 

Lumber 

Merchandise  (general)... 

Oil • 

Salt 

Saw  logs 

TetA. ...... ....... 


20 


1,200 

2,000 

67» 

180 

46,000 


47.60ift 
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iVieflifNri  oHMrn  of  wpinri  and  i«porl— Oontinaed. 
[9y  an  mijs  of  tnuisportatioii.] 
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ArtlolM. 

Ttes. 

Artlolaa. 

Tona. 

Bntlw 

«,567J 

OfPOBIV. 
AvplM 

e 

Chain 

1/^4  m>4  Mmoiii. 

11.400 

Cll68§6..... ....--.- 

LninlMr      

iSo 

sso 

ifqittvib 

T«4al**4.^*xxxa^*  — .*.    xa 

on 

18.150 

Sm^::::;::::;:::::::::::;:::::::::::; 

Total 

9,17^ 

HH  12. 
mPROYEMENT  OP  MANITOWOC  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Manitowoc  Bivery  object  of 
the  improyement,  projects  and  present  works,  werie  described  in  detail 
in  Annual  Eeport,  Chief  of  Engineers,  for  1896,  page  2491. 

The  present  project  was  approved  July  9, 1896,  and  provides  for  an 
extension  of  the  south  pier  to  the  20-foot  contour,  a  distance  of  500  feet, 
at  an  estimated  cost  of  $44,440.  If  it  should  be  found  necessary  to 
extend  the  piers  to  the  22-foot  contour,  the  cost  would  be  $36,900  addi- 
tional, or  an  aggregate  of  $81,400. 

The  project,  with  map,  is  published  in  House  Document  No.  300, 
Fifty-fourth  Congress,  first  session. 

Condition  of  the  improvement. — ^The  piers  are  in  fair  condition,  minor 
repairs  to  the  decking  being  the  only  repairs  n eeded.  The  work  in  prog- 
ress will  extend  the  south  pier  500  feet;  it  will  then  terminate  in  20  feet 
depth  of  water. 

June,  1896,  the  channel  was  17  feet  deep  for  a  width  of  70  feet.  May, 
1897,  it  was  18  feet  deep  and  110  feet  wide,  these  depths  being  below 
the  datum  plane  of  harbor  improvements,  giving  at  the  present  stage 
of  the  lake  an  actual  depth  of  17  feet. 

Operations  during  the  fiscal  ^^r.— Under  contract  dated  December 
11, 1896,  with  the  Hausler  &  Lutz  Towing  and  Dock  Company  for  the 
extension  of  the  south  pier  500  feet,  more  or  less,  with  cribs  100  feet 
long,  24  feet  wide,  and  22^  feet  high,  including  the  superstructure,  work 
was  begun  May  25^  1897,  and  was  in  progress  at  the  close  of  the  fiscal 
year.  The  first  cnb  was  sunk  June  12,  the  second  crib  was  sunk  June 
21,  and  the  remainder  of  the  work  is  well  under  way. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
and  the  use  of  United  States  Dredge  No.  2,  dredging  was  begun  July 
3, 1896,  and  completed  September  12,  resulting  in  restoring  the  channel 
to  a  depth  of  19  feet  for  a  width  of  130  feet,  by  the  removal  of  37,493 
cubic  yards  of  material.    Bepairs  were  also  made  to  the  dredging  plant. 

Remarks. — ^The  proposed  new  lines  of  transportation  between  the 
West  and  the  East,  of  which  mention  was  made  in  the  last  annual 
report,  to  be  formed  by  the  Wisconsin  Central  Bailroad  Company,  the 
Chicago  and  Northwestern  Bailway  Company,  car  ferries  across  Lake 
Michi^n  and  Eastern  railroads  already  built  are  in  successful 
operation. 
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Under  date  of  May  5. 1896,  the  Secretory  of  Wsr  granted  {permission 
to  the  Chicago  and  Northwestern  Bail  way  Company  to  remove  320 
linear  feet  of  the  shore  end  of  the  south  pier  to  construct  a  car-ferry 
sh'p  about  %5  feet  long  and  to  construct  2,000  linear  feet  of  protection 
cribs  along  the  shore  of  Lake  Michigan  to  afford  protection  to  the  ferry 
slip  and  car  tracks  in  that  vicinity.  This  work  has  been  completed  in 
accordance  with  the  approved  plans.  The  portion  of  the  harbor  pier 
tiiat  was  removed  afibrds  entrance  to  and  exit  from  the  ferry  slip. 

The  city  of  Manitowoc  dredged  the  Manitowoc  Biver  to  20  feet  depth 
from  the  inner  end  of  the  harbor  piers  up  the  river  for  a  distance  of 
about  5,500  feet.  The  mayor  of  the  city  states  that  273,400  cubic  yards 
were  removed,  at  a  cost  of  $25,940.46.  The  Manitowoc  Terminal  Com- 
pany dredged  a  strip  of  30  feet  width  alongside  of  its  docks,  removing 
about  60,000  cubic  yards. 

Owing  to  the  extremely  low  prices  for  materials  and  labor  under  the 
present  and  preceding  contracts  a  large  saving  of  the  original  esti- 
mates was  msule,  and  it  is  believed,  as  shown  by  the  following  state- 
ment, that  the  ^nds  now  available  will  be  sufficient  to  complete  the 
20-foot  channel  and  to  maintain  the  channel  and  piers  until  June  30, 
1809;  therefore  no  estimate  for  that  purpose  is  submitted: 

Funds  available $45^600 

Estimated  expenditnreb ' 

Present  contract $28,000 

Dredging  to  complete  the  20-foot  channel 5,000 

Minor  repairs  to  piers * 1,000 

Contingencies ^600 

87,600 

Estimated  balance 8,000 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $51,020.11 

Jane  SO,  1897,  amount  expended  daring  flsoiU  year 5,921.54 

July  1, 1897,  balance  unexpended 45,098.57 

July  1, 1^,  outstanding  UabiUties $406.08 

July  1, 1897,  amount  oovered  by  uncompleted  contracts 80, 000. 00 

80,406.08 

Jnly  1, 1897,  baUuLoeavailftble 14^692.49 


APPBOPBIATIOm. 


Act  of— 

August  80, 1862 $8,000.00 

June23,1866 62,000.00 

March2,  1867 45,000.00 

July  25,  1868  (allotted) . .  17, 500. 00 

April  10, 1869  (allotted) . .  17, 820. 00 

July  11, 1870 20,000.00 

March  3, 1871 11,000.00 

March  8, 1873 20,000.00 

June  23,1874 10,000.00 

March  3,  1875 10,000.00 

August  14,1876 8,000.00 

June  18,  1878 15,000.00 

March  8,1879 6,500.00 

June  14, 1880 7,000.00 


Act  of— 

March  8, 1881 $4^000.00 

August  2, 1882 10, 000. 00 

July  5,  1884 15,000.00 

August  5, 1886 15,000.00 

August  11, 1888 8,000.00 

September  19, 1890 8, 000.00 

July  13, 1892 28,000.00 

August  17, 1894 20,000.00 

June3.  1896 44,440.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions   220.50 


Total 400^48a60 
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AMraei  €f  pntp9$aU  for  ImMimg  600  UmMrfett,  morv  or  le$s,  of  pier  exteiuion  at  Mani- 
Uwoe  SarhoTj  TFtfotmain,  received  in  reepome  to  adverUeemetit  dated  Oeteher  27, 1896^ 
and  opened  Noveedber  t7, 1896,  ftjf  Capt,  George  A.  Zmn^  Corpe  of  Engineere, 


Ko. 


ludnaldtt 
bidder. 


»4 


a 


P 


I' 
J 

e 

■49 

00 


u 


a 
II 


I 

9h 


Te/Uifet 
SOOUbmt 


Thot.  jr.  UoGnttli,  Oreen 
Bfty.Wia 

licArthar  BroUiers  Oo., 
Chicago,  HI 

Hatthewa  A  Eaith,  liani- 
towoo«Wia 


6«om  Cooper,]Caaitowoo, 


▲dolph  Green  and  W.B. 
AnderaoB,  Oreen  Bay, 
Wla ... 

I>oiiald  A.  HcLeod  and 
William  McLeod.  Mani*. 
tee,Mioh 

Nelaon  J.  GaylordfLadinff- 
*on,liloh 

Jamea  A.  Ealow  and  John 
Hnnroe,CharleToix, 
Mich 

Ghieago  Star  ConatmeUon 
and  Dredging  Co^  Chi- 
oago,Ill 

Haoaler  A  Lnto  Towing 
and  Dook  Co^  Chicago, 
m 

Knapp  A  Qillen,  Baelne, 

Joeeph  Woltar,  Sheboy- 
gan, Wis , 


190.00 
20.00 

hqo 
ia.00 

90.M 

IV  00 
21.00 

23.00 

28.00 

laoo 

2L00 
22.00 


$18.00 
17.00 
10.00 
14.00 

16.00 

10.00 
l&OO 

14.  TO 

17.00 

15.00 
16.25 
14.00 


120.00 
10.00 
17.60 
15.00 

10.20 

18.00 
U.00 

17.00 

10.00 

17.00 
10.60 
10.00 


10.00 
5.40 
5.00 
5.45 

5.40 

5.00 
5w85 

8.00 

5.75 

5.00 
5.40 
5.20 


H 

8 

1AM 


SMI 

21 

2 


(knU 
8 

H 

8| 

1 


4 
8| 
4 
tM 

H 

4 
H 

8 

S| 

5 
H 

8 


$8.60 
0.88 
0.26 
8.76 

0.00 

10.25 
8.60 

8.00 

0.00 

8.00 
8.60 

12.00 


$80,004.00 
28,810.20 
81,648.00 
27,028.02 

28,004.08 

81,200.00 
28,787.87 

85,407.60 

81,412.71 

27,088.60 

28,028.25 
28,400.50 


Amount  of  ap^ropriatton  aTailablo  for  this  work,  $36,000.  With  the  approTal  of 
the  Chief  of  Engineen  a  contract  was  entered  into  December  11, 1886,  with  Uansler  A 
Lnts  Towing  and  Dock  Company,  the  lowest  responsible  bidders  for  this  work. 


Canira4ft  in  force. 

Kame  of  contractor. 

Work. 

Approred. 

Work  com- 
menoed. 

Work  to  be 
completed. 

Haoalar  A  Lnts  Towing  and  Dock 
Go. 

600  fteterfb  pier 

Jaa.    0,1807 

May  26,1807 

Not.  80,1807 

COMMXSdAL  STATISTICS  VOB  THB  GALXICDAB  TKAB  XNDIHa  DSOBMBBR  31,  1896. 

[Fomlahed  by  Mr.  Thomaa  B.  Torrlaon,  mayor.] 

Name  of  harbor,  Manitowoc,  Wis. ;  collection  district,  Milwankee,  Wis. ;  nearest 
light-hoQse,  on  north  pierhead,  Manitowoc,  Wis. 


DeMTiption. 

ArriTala. 

Bepartoree. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam 

701 
818 

608,128 
48.128 

788 
818 

607,482 

Sail 

48.818 

Total 

1,104 

810,251 

1,101 

000,811 
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Principal  artieiet  of  export  amd  importm 
[By  way  of  fha  harbor  only.] 


ArticlM. 


Taos. 


JLcriealtand  implemento . 


iSS^:. 


Briok 

Bottor 

CatU* 

CheiBM 

Coal  and  ooke.. 


Bf£a.. 

TB1A.. 


Floor. 
Fumitnro  . 
Hay 


Hilea.*: 


HOM  . 

Loatdier 

Halt 

Herchandiae  (general). 


Plaater  Hand).. 
Pork  and  beef. . 

Potatoea 

Bye 


Waffona  and  oarriacea. 

wBat .7^.... 

Wool 


L050 
90 
98 
80 


90 

S,000 

40«000 

225 

5 

M.«82i 

600 

9,000 

4,000 

H 

750 

7,000 

8.000 

9,600 

12,000 

400 

24 

4,120 

1,092 

1,600 

12 

100 


Agrieultoral  implementa. 

▲pplea 

Bark  (tan) 

Barley 

Coal  and  ooke 

Com 

PUh 

Pumitoie , 

Hides 

Iron  and  ateel 

Lath 

Leather 

Lime  and  oement 

Lumber 

Marble 

Merchandiae  (general)... 

HillatoA 

OU 

Plaater  (land) 

Pork  and  beef 

Salt 

Shinglea 

Stone 

Wagona  and  oarriagei . . . 
Wood 


890 

1,680 

229,000 

42 

6 

7,000 

100 

6,000 

81 

666 

9,000 

90 

96.000 

200 

225 

8,800 

24 

8,450 

600 

4,900 

15,000 


TMal 

Total  asFraztmata  Ttlna... 


801,6971 


$2,769,009 


TMal 

Sotil  ^proximate  rain 


121,6781 


$2,170,C 


BY  ALL  WAYS  OF  TBAKSPOBTATIOV. 


Artioleo. 


Tone. 


Artlolea. 


Afrlenltnral  implementa 

t£S.lr.::::::::::::::::: 

Beaaa 

Beer , 

Briok 

Butter 

Cattle 

Cheeee , 

Coal  and  ooke 

aS:::::::::::::::::::: 

Floor 

Fomitnre 

Hilei""ir.i""'.i;;.'r. 

Hogs 

Leather 

Halt 

Herohaadiae  (general).. 

HllletuiBi...-^ 

Data 

Peaae 

Plaater  (land) 

Pork  and  beef. 
Peta 

SSt 

Sheep.......... 

Wagona  andoarrlagea..., 

Wheat 

Wool 

Total 

TMal  Appmimale  Tain*, 


4,600 

54 

456 

86 

2,625 

8,400 

806 

660 

1,600 

210,000 

27,960 

1,100 

18,000 

7* 

800 

150 

660 

18,000 

4,700 

12,800 

17,100 

610 

4,960 
8,248 
2,560 

60 

800 

8,450 

60 


834,816 


16,000,000 


Agrienltnral  implementa 

Apples 

Bark  (tan) 

Barley 

Beana 

Beer 

Coal  and  ooke 

Com 

Fiah 

Flour  

Furniture 

Hidea 

Iron  and  ateel 

Lath 

Leather 

Lime  and  oement 

Lumber 

Marble 

Merchandiae  (general) ... 

MiUatolIli 

oa 

Plaater  (land) 

Pork  and  beef 

Polea  (telegraph) 

Salt 

Saab,  doora,  and  blinda... 

Shinglea 

Stone 

Tiee  (railroad) 

Wagona  and  oarriagee 

Wheat .77. 

Wood 

Total 

Total  approximate  ralne. 


1,150 

172| 

1,820 

^1? 

86 

20,400 
1.680 

•I 

u,7n 

«,600 
2,475 
26 
712| 
16.000 
200 
40,000 
4,000 
742| 
8,900 
74» 

6a 

406 

70 

765 

7,700 

680 

150 

060 

16,760 


156,9841 


94,909.909 


Digitized  by 


Google 


APPENDIX  H  H — ^REPORT  OF  CiPTAIN  ZINN.  2685 

H  H  13. 

nCPBOVEMENT  OP  SHEBOYGAN  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Sheboygan  ftiver,  object  of  the 
improvement,  projects,  and  present  works,  were  described  in  detail  in 
Annual  Report,  Chief  of  Engineers,  for  1896,  page  2495. 

Oondition  of  the  improvement — ^To  complete  the  present  project  each 
pier  should  be  extended  100  feet.  Soundings  taken  in  May,  1897, 
showed  a  channel  between  the  piers  19  feet  deep  below  the  datum 
plane  of  harbor  improvements,  with  a  minimum  width  of  about  70  feet, 
except  at  its  inner  end,  where  it  was  obstructed  by  a  shoal  lying  nearly 
in  mid-channel.    This  shoal  has  since  been  removed  by  dredging. 

O^^ations  during  the  fiscal  year. — By  hire  of  labor  and  the  use  of 
United  States  dredge  No.  2,  dredging  for  deepening  and  widening  the 
channel,  and  for  removal  of  the  shore  end  of  the  original  south  pier, 
was  begun  September  21, 1896,  suspended  December  2,  resumed  March 
25, 1897,  and  was  in  progress  at  the  close  of  the  fiscal  year;  44,239 
cubic  yards  of  material  and  about  1,200  linear  feet  of  old  pier  were 
removed  during  the  fiscal  year. 

By  hire  of  labor  and  purchase  of  material  in  accordance  with  law, 
work  on  the  pile  pier  to  connect  the  old  pier  with  the  new  pier  built  in 
1895  and  the  construction  of  a  warehouse  has  been  in  progress  during 
the  fiscal  -year.  Work  on  the  pile  pier  was  begun  May  20, 1897,  and 
at  the  close  of  the  fiscal  year  about  100  linear  feet  had  been  finished, 
leaving  about  229  linear  feet  to  be  built.  The  pile  pier  is  of  the  same 
construction  as  that  built  in  1895. 

The  warehouse  is  a  onestory  frame  building  of  outside  dimensions 
24  by  32  feet,  located  on  United  States  land  a^oining  the  life-saving 
station  on  the  north  side  of  the  harbor  under  authority  granted  by  the 
Secretary  of  the  Treasury  February  18, 1897.  It  was  completed  June 
25, 1897. 

Remarks. — ^The  land  needed  for  the  widening  of  the  channel  was  trans- 
ferred by  the  city  of  Sheboygan  to  the  United  States  and  was  dredged 
away  in  November,  1896.  The  owners  of  the  adjacent  property  have 
put  in  an  excellent  revetment  935  feet  long  on  the  line  of  the  new  pier. 

In  accordance  with  requirements  of  river  and  harbor  act  of  June  3, 
1896,  a  survey  was  made  and  report  dated  January  27, 1897,  submitted 
for  harbor  at  <<  Sheboygan,  with  a  view  of  obtaining  21  feet."  The 
report,  with  map,  is  published  in  House  Document  No.  327,  Fifty-fourth 
Congress,  second  session,  and  fully  covers  the  condition  and  needs  of 
tiie  harbor.    The  estimated  cost  of  the  desired  improvement  is  $75,000. 

A  revised  estimate,  approved  March  6, 1897,  for  the  completion  of  the 
present  project  was  submitted  February  17, 1897,  and  is  as  follows: 

200  feet  pier  extension,  at  $65 $13,000 

Work  on  south  pier 10,000 

1,000  feet  sheet  pil  e  revetment  along  north  pier,  at  $15 15, 000 

Dredffing 60,000  cnbic yards,  at  lOcents 6,000 

Contingencies,  10  per  cent 4,400 

Total 48,400 

Eflrfeimated  amount  required  to  complete  the  present  proj  eot 48, 400 

Fonda  available  February  1, 1897 21,800 

Estimated  amount  to  oomplete 26,600 

Amount  (estimated)  required  for  completion  of  existing  project,  in  Annual 

Report  for  June  90, 1«96,  was 55,900 

Revised  estimate  herewith  submitted 26,600 

Raduotion 29^800 
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An  appropriation  of  $26,600  for  completion  of  present  project  is  recom- 
mended for  the  fiscal  year  ending  June  30, 1899. 

Money  statemenU 

Jnly  1, 1896,  balance  unexpended $36,393.57 

June  30, 1897,  amount  expended  daring  fincal  year 13,994.09 

Jnly  1, 1897,  balance  unexpended 12,399.48 

July  1, 1897,  outetandingliabiUties 168.35 

July  1, 1897, balance  available s 12,231.13 

f  Amount  (estimated)  required  for  completion  of  existing  project 26, 600. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  vear  ending  June30, 1899    26^  600. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPRIATIONS. 


Act  of— 

August  30, 1862 $10,000.00 

June  28, 1864  (allotted) ...  10, 000. 00 

Jane  23, 1866 47,598.91 

March  2, 1867 8,000.00 

April  10,1869  (allotted)..  .  14,850.00 

July  11, 1870 15,000.00 

March  3,1871 15,000.00 

June  10,1872 18,000.00 

March  3,1873 10,000.00 

June  23,1874 10,000.00 

March  3, 1875 12,000.00 

August  14,1876 6,000.00 

June  18, 1878 4,000.00 


Act  of— 

March  8,1879 ,.  $3,000.00 

June  14,1880 7,000.00 

March  3,1881 25,000.00 

August  2,1882 30,000.00 

July5,1884 28,000.00 

August  5,1886 16,000.00 

August  11,1888 16,000.00 

September  19, 1890 16, 000. 00 

Julyl3,1892 25,000.00 

August  17, 1894 26,000.00 

June  3,1896 26,000.00 

Total 394,448.91 


COMMKBCIAL  8TATIS1108  FOB  THS  CALBITDAB  TSAR  SNDINO  DECSMBBR  31,  1896. 

[Farniahed  by  Mr.  &  P.  Ever.] 

Name  of  harbor,  Sheboygan,  Wis. ;  collection  district,  MilwaukeCy  Wis. ;  nearest 
light-house,  Sheboygan,  Wis. 

ArHvaU  and  departur$8  of  veueU. 


Descriptiaii. 

ArriTslt. 

Departaree. 

Namber. 

Tonnage. 

Number. 

Tonnage. 

BtMRI ...     ,,T-r.r r ^— „,,,^,,      -,,,, 

750 
292 

608,870 
44,404 

753 
800 

608,810 

g|m ,,...,^_-- 

47,206 

Total 

1.042 

013,340 

1,060 

01&,576 
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FHmcipdl  arii6le$  of  export  and  impork 
[^7  an  ways  of  tnaaporUtlon.] 


Artiolea. 


Tons. 


ArtidM. 


Tons. 


A}r^<m1timd  impleineiita. 

Apples 

Beer 

Chain 

CbeeM 

Coal 

^:::::::::;:::;:::::::: 

Fnroiture 

Ironasdateel 

Leather 

Lime  and  cement 

Halt 

Merchandise  (general)  — 

Peas 

Potatoes 

Salt 

Stone 

Woodenvare , 

Total 

Agrkmltaral  implements. 

Bark  (taiiVir.'.'."IIIII"iri 
Barley 


8S0 

90 

945 

49,050 

9,201 

165,000 

435 
8,000 
S.00O 
8,150 
1,150 
9.400 
4,085 

960 

256 
1,660 
2.400 

8171 


286,749 


600 

160 

16,840 

9»720 


mpoRTB^contlnaed. 

Cheese 

Coal  and  coke 

Com 

Flonr 

Famitore 

Hav 

Hides 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lnmher 

Malt 

Marble 

Merchandise  (seneral) 

MiUstuHii...^ 

Oats 

OU 

Poles  (telegraph) 

Posts  (fence) 

Salt 

Sash,  doors,  and  blinds 

Shingles 

Stone 

Ties  (railroad) 

Wood 

Total 


200,000 

1,860 

646 

1,160 

350 

4,950 

8,000 

1,800 

200 

1804 

72,000 

2621 

800 

16,228 

825 

1,120 

2,4071 

680 

648 

2.176 

200 

1,600 

292| 

700 

80,000 


862,817 


H  H  Z4. 

IMPB07EMBNT  OP  POBT  WASHINGTON  HABBOR,  WISCONSIN. 

The  original  condition  of  the  month  of  Sank  Eiver,  object  of  the 
improvementy  projects,  and  present  works,  were  described  in  detail  in 
Annual  Report  Chief  of  Engineers,  for  1896,  page  2499. 

Oimdition  of  the  improvement — ^The  piers  were  completed  in  1893;  the 
rebuilding  of  snperstrnctnre  over  the  inshore  ends  of  the  piers,  built  in 
1871,  is  now  in  progress.  Soundings  taken  in  May,  1896,  showed  that, 
with  minor  exceptions,  the  channel  and  basins  had  a  depth  of  13  feet, 
and  that  the  object  of  the  improvement  had  been  practically  obtained. 
The  soundings  taken  in  May,  1897,  showed  that  shoaling  had  occurred 
in  places,  and  that  the  governing  depth  was  about  12  feet. 

Operations  during  the  fiscal  year. — By  hire  of  labor  and  purchase  of 
materials  in  accordance  with  law,  the  rebuilding  of  decayed  superstruc- 
ture of  the  north  and  south  piers  was  begun  May  17, 1897,  and  is  in 
progress  at  the  close  of  the  fiscal  year.  The  funds  available  will  prob- 
ably admit  of  rebuilding  about  (>70  linear  feet,  of  which  320  linear  feet 
are  completed,  and  the  remainder  is  well  under  way.  About  33  cords 
of  stone  were  transferred  from  the  shore  ends  of  the  piers  where  they 
were  no  longer  needed,  and  used  as  refilling  and  riprap  to  the  outer 
ends  of  the  piers. 

Bemarks. — ^The  most  urgently  needed  repairs  to  the  piers  are  in  prog- 
ress, and  will  be  continued  to  the  extent  of  available  funds;  they  will 
probably  be  completed  during  the  month  of  August. 
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2688      REPORT  OF  THE  CHIEF  OF  BNGINEEBS,  U.  8.  ARMT. 
EHUnatefarfiieal  fwt  mdHmg  Jwm  SO,  1999. 

For  dredging  for  restoration  and  maintenance  of  channel $3, 600 

For  minor  repairs  to  pier 600 

Contingencies 400 

Total 4^400 

Miyney  statement. 

Jnlj  1,1806,  balance  unexpended $6,978.17 

June  30, 1897,  amount  expended  dnring  fiscal  year 2,814. 28 

Jnly  1,1897,  balance  unexpended 8,168.02 

July  1, 1897,  outstanding  liabilities 849.77 

July  1, 1897, balance  arailable 2,809.16 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 4^400.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  dyil  act  of  June  ^  1897. 


APPBOPBIATIOim. 


Act  of— 

Jnly  11, 1870 $16,000.00 

March  3, 1871 16. 000. 00 

JunelO,  1872 16,000.00 

March3,1873 16,000.00 

June  23,  1874 10,000.00 

March  3,1876 10,000.00 

August  14, 1876 8,000.00 

June  18, 1878 6,000.00 

March  3, 1879 7,600.00 

June  14,  1880 20,000.00 

March  3, 1881 17,000.00 

August  2, 1882 17,000.00 


Act  of— 

Jnly  6, 1884 

August  6, 1886 

September  11, 1888 

September  19, 1890 

July  13, 1892 

August  17, 1894 

June  3, 1896 - 

Miscellaneous  receipts 
credited  to  appropria- 
tions  


$10,000.00 
6,000.00 
6,000.00 
8,000.00 
6,600.00 
6,000.00 
6,600.00 


86.60 


Total 19^686.60 


OOMMBBCIAL   STATISTICS   VOB   THE    OALBNDAB  TSAB   Xin>INO   DXGBMBBR  81,  1896.  * 

[Fundsbed  by  the  migror  of  Port  Wsahington,  Wik] 

Name  of  harbor.  Port  Washington,  Wis. ;  collection  district,  Milwaukee,  Wis. ; 
nearest  light-house  on  outer  end  of  north  pier.  Port  Washington,  Wis. 

Arri^aU  mid  d^^ari%re9  ofve$$eU. 


Description. 

AnlTsls. 

Bepartnreo. 

Knmber. 

ToDiuife. 

Knmber. 

Toniuifo. 

8tMm     .    .  ,  .. 

•1 
67S 
1C3 

11.600 
86,900 
15.800 

tl 
009 

108 

11,000 
85,060 
16.800 

Fliliiiiff  tan 

ST^  ^  '*;    "■V';r'''""";";:;;";;;'"vr"' 

Total  ...••• 

9» 

•S.600 

888 

•8.460 
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Frinoipal  artiolet  of  export  and  import, 
[By  way  of  the  harbor  only.] 


2689 


ArtidM. 

Tons. 

Articles. 

Tons. 

EXPORTS. 

A  Ales       

224 

'•IS 

87* 

2,000 

274 

8,200 

116 

194 

450 

19,360 

2,600 
290 

1,900 

600 

160 

9 

120 

^1* 

IMPOBTS. 

Asricnltnral  implements 

120 

BiJKJ^ ::::::::;;::::::::::::::::;::::: 

Bark  (tan) 

1,210 

Beantf  .••..... > 

Beer 

*? 

Beer             

Chairs 

Brick 

Coal  and  coke 

6,200 

Butter                     

Oom 

1734 
172 

Chaim  

Pionr - 

Clieeee 

Famitnre -. 

124 
425 

KffffB                 

Hides 

^  "":::::::::::::;;;:::::::::::::;:: 

Iron  anA  steel 

2,600 

]noiir -. 

Lath 

276 

Lime  and  cement. 

114 

Hay 

Lumber - 

17, 230 

HIdee 

Malt 

40 

Hogs              

Marble 

2U0 

Iron  and  steel 

M^rch An<liAn  (crminral) 

2,200 

Loaiher                

Oil 

810 

Pork  and  beef 

12 

Millstoffs                                    .  .t. 

Posts  (fence) 

95 

Oats   

Provisions 

105 

Pmua 

Salt 

300 

Potatoes 

Shingles 

300 

Wheat 

1,560 

Sash,  doors,  and  blinds 

Wooden  ware 

9 

Wood 

Total 

Wool 

33,2314 

Total  approximate  valae 

Tf>tal 

38,1954 

$1, 045, 000 

Total  approximate Talae... ...a 

1975.000 

H  H  15. 
IMPROVEMENT  OP  HARBOR  OF  REFUGE  AT  MILWAUKEE,  WISCONSIN. 

The  original  condition  of  Milwaukee  Bay,  object  of  the  improvement, 
projects,  and  present  works,  were  described  in  detail  in  Annaal  Report, 
Chief  of  Engineers,  for  1896,  page  2502. 

Condition  0/ the  improvement. — The  depth  of  water  along  main  arm 
varies  from  30  feet  at  the  angle  to  36  feet  at  southerly  end.  Area 
covered  by  present  works,  outside  13-foot  contour,  228  acres;  outside 
19-foot  contour,  147  acres;  omitting  the  500  feet  of  pier  without  super- 
structure, the  area  covered  by  completed  works,  outside  13-foot  con- 
tour, is  191  acres;  outside  19  foot  contour  is  119  acres. 

Operations  during  the  fiscal  year. — Under  contract  dated  January  13, 
1897,  with  Enapp  &  Gillen,  of  Bacine,  Wis.,  for  the  extension  of  the 
breakwater  1,600  feet,  more  or  less,  work  was  commenced  April  24,  and  is 
in  progress  at  the  close  of  the  fiscal  year.  The  extension  will  consist  of 
timber  cribs,  each  100  feet  long  by  30  feet  wide,  and  25^  feet  high,  without 
superstructure,  placed  on  a  stone  foundation.  At  the  close  of  the  fiscal 
year  2,931.9  cords  of  stone  had  been  placed  in  the  foundation  and  crib 
construction  was  in  progress,  but  no  cribs  had  yet  been  sunk  under 
this  contract.  The  contractors  have  built,  by  authority  of  the  Secre- 
tary of  War,  a  temporaiy  wharf  in  the  harbor  of  refuge  near  the  shore 
end  of  the  breakwater,  and  have  made  extensive  preparations  to  com- 
plete the  entire  contract  during  the  present  working  season. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
repairs  were  made  to  the  shore  arm  of  breakwater,  and  the  gap  between 
the  inner  end  of  breakwater  and  the  shore  was  closed. 
KNa  97 169 
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The  repairs  consisted  chiefly  in  providing  24  intervals  with  plank 
shutters,  and  filling  them  with  stone,  602.7  cords  being  used  for  this 
purpose.  This  stone  was  furnished  in  the  work,  at  the  remarkably  low 
price  of  $4.40  per  cord. 

The  gap  between  the  inner  end  of  breakwater  and  the  shore  was 
closed  by  building  a  continuous  plank  crib,  at  right  angles  to  the  shore 
arm  of  the  breakwater,  beginning  at  a  point  about  125  feet  southerly 
from  the  inner  end  of  breakwater  and  extending  for  a  distance  of  2t5 
feet.  The  crib  is  6  feet  wide,  and  of  a  height  varying  from  11  feet  4 
inches  at  the  breakwater  to  2  feet  8  inches  at  its  inner  end,  its  top  sur- 
face being  nearly  level.  It  was  built  of  2  by  G  inch  pine  planks,  spiked 
together  with  cross  walls  8  feet  C  inches  apart,  center  to  center.  The 
crib  rests  on  three  G  by  6  inck  mud  sills,  has  a  solid  plank  bottom,  is 
filled  with  sand,  gravel,  and  stone,  and  riprapped  on  both  sides.  The 
location  of  the  crib,  and  soundings  taken  May  14, 1897,  are  shown  on 
the  accompanying  map. 

The  scow  Dunham  has  been  reengaged  to  serve  as  a  light-ship  at  the 
south  end  of  the  breakwater  under  a  new  agreement  with  her  owner. 

Remarks, — At  the  beginning  of  the  fiscal  yeaf  there  remained  of  the 
'original  project  yet  to  be  built  2,()00  feet  of  breakwater  and  500  feet  of 
superstructure  to  be  placed  on  work  already  built.  The  accepted  bid 
for  the  construction  of  work  authorized  by  the  river  and  harbor  act  of 
June  3,  189G,  was  so  low  that  it  has  been  found  possible  to  build  1,700 
feet  of  breakwater  without  superstructure  and  300  feet  of  superstruc- 
ture. There  remains,  therefore,  of  the  original  project  900  feet  of  break- 
water and  1,900  feet  of  superstructure.  The  exact  cost  can  not  be 
foretold  and  it  is  not  safe  to  use  the  present  contract  price  in  estimat- 
ing it,  because  this  price  is  unusually  low.  It  is  believed  that  $115  per 
foot  is  a  safe  estimate. 

Eitimate  of  coat  of  conipleting  breakwater  at  Harbor  of  Befuge,  Milwaukee,  Wi$, 

900  feet  of  crib  work  on  stone  foundation,  complete,  at  $115  per  foot $103,500 

1,900  feet  of  superetructuro,  at  $20 38,000 

Contingencies,  10  per  cent 14,150 

Total 155,650 

In  the  annual  report  upon  this  improvement  for  1896  it  was  explained 
in  detail  why  its  tiual  cost  has  exceeded  the  original  estimate.  1'he 
principal  items  not  included  in  the  original  estimate  and  paid  for  from 
appropriations  for  the  work,  are  (1)  maintenance  of  light-ship  for  thir- 
teen years  (1884  to  1896,  inclusive),  $18,740.94,  and  (2)  repairs  to  bi*eak- 
water,  $77,163.20,  after  damage  by  severe  storms. 

Money  statement, 

July  1, 1896,  balance  unexpended $22,415.11 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 168, 737. 91 

191, 153. 02 
June  30,  1897,  amount  expended  during  fiscal  year 17,467.46 

July  1, 1897,  balance  unexpended 173,685.56 

July  1, 1897, outstandiug  liabilities $4,908.55 

July  1, 1897,  amount  covered  by  uncompleted  contracts 163, 829. 36 

168, 737. 91 

July  1, 1897,  balance  available 4,947.65 

r  Amount  (estimated)  required  for  completion  of  existing  project 155,  650. 00 

I  Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June30, 1899  155, 650.00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 
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APPROPRIATIONS. 

Act  of— 

March  3,  1881 $100,000.00 

AugnatS,  1882 100,000.00 

Julys,  1884 85,000.00 

August  5,  1886 ^60,000.00 

From  which  allotted  to  Milwaukee  llnrbor 4, 737. 91 

55, 262. 09 

August  11,  1888 70,000.00 

September  19,  1890 80,000.00 

July  13,  1892 75,000.00 

August  17,  1894 45,000.00 

June  3,  1896 20,000.00 

June  4, 1897 168,737.91 

Miscellaneous  receipts  credited  to  appropriations 1, 000. 00 

Total 800,000.00 


Abstract  of  proposals  for  hnilding  1^600  linear  feet  of  breakwater  extension  atHarhcrof 
Refuge,  Milwaukee  Bay,  Wisconsin,  received  in  response  to  adrertisement  dated  Decem- 
ber 17 f  1896,  and  opened  January  9, 1807,  by  Capt,  George  A.  Zinn,  Corps  of  Engineers, 


Ko. 


Kame  and  rpsidooce  of 
bidder. 


I'l 

Is 


IS 


I 


16.00 
16.50 


Chicago  Star  ConHtrnction  and 
Dredfl:ing  Co.,  Cliicafro,  111  ... .  922. 00  $15. 00 

Mo  Arthur  Brothers  Co.,  Chi- 
cago, 111 

Carkin.  Stickney  &  Cniin,  De- 
troit, Mich 

Haasler  Sl  Lutz  Towing  and 
Dock  Co.,  Chicago.  Ill 

Adolph  Qreen  and  W .  B.  Ander- 
son, Green  Bay.  Wis 

Knapp  &  Gilleu,  Racine,  Win 

William  A.  Starke,  Milwankeo, 
Wis 

Joseph  Wolter,  Sheboygan,  Wis. . 


24.70 

22.50 

21.50 

23.80 
20.75 

35.00 ; 

21.90 


i* 


$18. 00 

18.00 

I 
21.00  ! 


16.80 
14.75 


20.00  ; 
15.50  I 


15. 50  ;  21. 00 


17.50 
16.50 


20.00 
15.00 


1 

•i 

«f 

SJ 

"^ 

«S 

"E  • 

-^ 

H 

bo.  a 

<r 

p  ij  = 

s 

SS.& 

tn 

? 

16.00 

2 

6.06 

2 

5.50 

2* 

6.00 

n 

6.25 
5.Uo 

\^ 

6.00 
6.25 

3 

I 

2- 


Gilts. 
3 

2 

n 

3 

8 
2 


II 


2a 


OenU. 
3 

2 

2i 

4 

li 

3 
3 


Total  for 

1,60U  linear 

ieet. 


$158,112.00 

158, 208. 50 

154,036.75 

150,285.00 

168.576.00 
149, 770. 00 

171,874.00 
164,993.00 


Amount  of  appropriation  available  for  this  work,  $178,737.91. 
With  the  approval  of  the  Chief  of  Enj^ineers,  a  contract  was  entered  into  January 
13, 1897,  with  Knapp  &.  Gilleu,  the  lowest  responsible  bidders,  for  this  work. 


Contract  in  force. 


Name  of  contractor. 

Work. 

Appro  vetl. 

Work  com- 
menced. 

Work  to  be 
completed. 

Knann  &  Gillen 

l,600feet  breakwater  .. 

Jan.  27,1897    Anr'oi  lasn 

Dec   31  1897 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDIWa  DECEMBER  31^   1896. 

Name  of  harbor,  Harbor  of  Refuge,  Milwaakee,  Wis. ;  collection  district,  Milwau- 
kee, Wie. ;  amount  of  revenue  collected  at  nearest  port  of  entry,  $329,398.87. 
(See  the  commeroial  statistics  for  Milwaukee  Harbor,  Wisconsin.) 


H  H  x6. 

IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

The  original  coDdition  at  the  mouth  of  the  Milwaakee^  Biver,  the 
object  of  the  improvement,  projects,  and  present  works  were  described 
in  detail  on  page  2506,  part  4,  Annaal  Report  of  the  Chief  of  Engi- 
neers, United  States  Army,  for  1896. 

Condition  of  the  improvement. — The  harbor  piers  were  completed  to 
their  projected  length  in  1872.  Soundings  taken  in  April,  1897,  showed 
a  channel  midway  between  the  piers  with  a  least  width  of  130  feet  and 
19  feet  deep  below  plane  of  reference  of  coast  survey  charts  of  Lake 
Michigan,  viz,  3.06  feet  below  high  water  of  1838. 

Operations  during  the  fiscal  year. — Under  contract  with  Mr.  William 
A.  Starke,  dated  August  28,  1896,  for  dredging  12,000  cubic  yards, 
more  or  less,  work  was  begun  September  21  and  completed  October  20, 
1896.  The  amount  of  material  removed  under  this  contract  was  14,271.5 
cubic  yards,  resulting  in  the  restoration  of  the  19-foot  channel  for  a 
width  of  150  feet. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
407  linear  feet  of  the  superstructure  of  the  south  pier  were  rebuilt. 
The  work  was  begun  August  3  and  completed  September  20,  1896. 
The  materials  used  and  cost  of  same  in  place  were  as  follows: 

Pine  timber  and  plank $1,166.08 

Iron  bolts  and  spikes 125.26 

Tools,  cartage,  etc 43.43 

Labor,  including  pay  of  OTerseer 941.06 

Total 2,275.82 

Cost  per  linear  foot 5.59 

Tridaily  observations  of  water  levels  of  Lake  Michigan  were  made 
and  recorded. 

Remarks. — In  accordance  with  requirements  of  river  and  harbor  act 
of  June  3, 1896,  a  survey  was  made,  and  report,  dated  November  23, 
1896,  sabmitted  for  <^  harbor  at  Milwaukee,  Wis.,  with  a  view  of  obtain- 
ing a  channel  21  feet  deep."  The  report  is  published  in  House  Doc 
;No.  61,  Fifty-fourth  Gongress,  second  session.  The  estimated  cost  of  the 
desired  improvement  is  $12,000. 

About  600  linear  feet  of  the  superstructure  of  the  south  pier  is  in  a 
very  dilapidated  condition  and  should  be  rebuilt  at  once.  The  cross- 
ties  are  entirely  rotted  out,  and  there  is  constant  danger  of  that  portion 
of  the  pier  above  the  water  surface  caving  into  the  channel. 

A  new  pile  protection  should  also  be  built  at  once  along  the  channel 
face  of  the  south  pier  for  a  distance  of  about  1,100  feet. 

These  repairs  to  the  south  pier  are  most  urgently  needed  and  have 
already  been  too  long  deferred. 

Eepairs  to  the  north  pier  are  also  needed.  The  upper  face  of  the 
stone  superstructure  is  broken  in  places,  and  for  a  distance  of  about  390 
feet  should  be  filled  with  crushed  stone  and  covered  with  heavy  dimen- 
sion stone. 
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Biiimaie  for  fUoal  year  ending  June  SO,  1899. 

Rebuilding  600  feet  superstractare  (Bonth  pier),  at  $5.59 $3, 354 

RecoDBtnicting  1,100  linear  feet  protection  piling  (south  pier),  at  $3.50 3, 850 

Sepairs  to  north  pier  stone  superstrnctore .*..  1,000 

Dredging  for  maintenance  of  channel 4,000 

Contingenoiea 1,196 

Total 14,000 

An  appropriation  of  $14,000  for  maintennnce  of  existing  works  is 
nrgently  recommended  for  fiscal  year  ending  June  30, 1891). 

Money  statement 

Jnly  1,  1896,  balance  nnezpended $7,053.89 

June  90, 1897,  amount  expended  daring  fiscal  year 5,236.02 

Joly  1>  1897,  balance  unexpended 1,816.87 

fAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
18y9,  for  maintenance 14,000.00 
Submitted  in  compliance  with  reqnirisments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

Ea^^ded  on  former  mouth  of  Milwaukee  Biver. 
Act  of— 

July  4, 1836 $400.00 

March  3, 1843 30,000.00 

June  11, 1844 ;. 20,000.00 

Straight  cut. 
Act  of— 

Angust  30, 1852 15,000.00 

March  3,  1863 163.94 

June  23,  1866 48,283.51 

April  l6, 1869  (allotted) 35,640.00 

Jnly  11,  1870 40,000.00 

March  3,  1871 38,000.00 

March  3, 1873 10,000.00 

March  23, 1874 10,000.00 

March  3, 1875 25,000.00 

August  14.  1876 26,000.00 

June  18, 1878 15,000.00 

March  3,  1879 7,500.00 

June  14, 1880 10,000.00 

March  3, 1881 8,000.00 

August  2, 1882 10,000.00 

August  5, 1886  (from  appropriatiuu  for  harbor  of  refiigo) 4, 737. 91 

August  11, 1888 10,000.00 

March  17, 1890  (special  act) 6,100.00 

September  19, 1890 6,000.00 

July  13,1892 14,000.00 

August  17, 1894 7,000.00 

June  3, 1896 7,000.00 

Total  expended  at  old  river  month  and  straight  cut 403, 825. 36 

Expended  at  former  mouth  of  Milwaukee  River 50, 400. 00 

Total  expended  at  straight  out  (present  harbor) 353, 425. 36 
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AbBlrad  of  propoaaU  for  dredging  IS^OOO  cubic  yards  of  material  at  AfilwattJcee  Harbor, 
Wiaconntif  receired  in  response  to  adrertisemetit  dated  Augvat  1, 1896,  and  opened  Auguet 
SO,  1896,  by  Capt,  George  A,  Zinn,  Corps  of  Engineere. 


No. 


Name  and  renidonce  of  bidder. 


Price 

per  cnbio 

yard. 


Total 

for  12,000 

cubic  yards. 


1  NorriB  G.  Dn<1f;e  &  Son,  Chicago,  111 . 

2  William  A.  Starke.  Milwaukee.  Wia  . 
8     Arthur  H.  Vo^l,  Milwaukee,  Wis... 


Genu. 
21 

18 


♦2,630 
1,710 
2.160 


Amount  of  appropriation  available  for  this  work,  $2,000.  With  the  approyal  of 
the  Chief  of  Engineers,  a  contract  was  entered  into  August  28,  1896,  witn  William 
A.  Starke,  the  lowest  responsible  bidder  for  this  work. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1896. 

[Pumiahcd  by  Mr.  W.  J.  Langnon,  aeoretiury  Chamber  of  Commerce.] 

Name  of  harbor,  Milwaukee,  Wis.;  collection  district.  Milwaukee,  Wis.;  amount 
of  revenue  collected  during  the  year,  $329,398.87. 

ArrivaU  and  departures  of  reeaeU. 


Description. 

Arrivala. 

Departnrea. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Stoam 

4,100 
1,372 

8,523.087 
342,807 

4,306 
1,378 

8,761,220 

Sail            .     ..      -.     -  -          

832,408 

Total 

S,481 

3,866,884 

5,683 

a4, 006, 628 

a  Registered  tonnage  of  the  vessels.    Tonnage  of  freight  carried  was  approximately  8,446,492  tons. 

Principal  articles  of  export  and  import, 
[By  way  of  the  harbor  only.] 


Articles. 


EXPORTS. 

Barley 

Beans 

Beer 

Butter 

Cement 

Chair  stock 

Cheese 

Coal 

Com 

Eggs 

Plour 

Hay 

Hides 

Iron 

Leather 

Lime 

Lumber 

Malt 

Mill  stuffs 

Gate 

Peas 

Pork,  beef,  and  lard 

Provisions 

Rye 

Wheat 

Wool 

Wisconsin  tobacco 

Total 

1MPOBT8. 

Bark(Un) 


Tons. 


115, 304 

177 

381 

6 

12, 633 

75 

218 

306 

8,380 

102 

444,062 

3,028 

145 

7,788 

5,205 

51 

45,000 

30,978 

136,917 

156.660 

10,506 

41.465 

621 

32,306 

35,047 

486 

615 


1,  096. 350 


30,942 


Articles. 


1VPOBT8— continued. 

Barley...* 

Boans 

Brifk 

Butter 

Cement 

Cheese 

Coal 

Eggs 

Flour 

Fruit 

Hay 

Hides 

Iron 

Lath 

Leather 

Lumbi^r 

Oil 

Peas 

Plaster  (land) 

Posts  (fence; 

Potatoes 

Rye 

Salt 

Shingles 

Stone 

Sugar 

TioH  (railroad) 

Wheat 

Wood 

Wool 

Total 


Tona. 


06 

1,830 

1,372 

48 

4,046 

8 

1,487,483 

lU 

431 

354 

89 

1,037 

119,829 

2,606 

215 

178,538 

206 

10.001 

8.985 

2.119 

1,649 

846 

94.089 

2.032 

5,489 

2,926 

1,116 

3,326 

157, 327 

251 


2,122,878 
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Principal  artiolea  of  export  and  import^Con tinned. 
[By  all  ways  of  transportatiozi.] 


EXPOBTS. 

Barley 

Beans 

Beer 

Brick 

Butter 

Cattle 

Chair  stock 

Cheese 

Coal 

Com 

EgR* 

Flour 

Hay 

Hides 

Hogs 

Iron 

Lath 

Lime  and  cement 

Lnmber 

^alt 

Millstoffs 

Oats 

Peas 

Pork,  beef,  and  lard 

Potatoes 

Provisions 

Rye 

Salt 

Sheep 

Shingles 

Wheat :. 

Wooden  ware 

Wool 

Wisconsin  tobacco 

Total 

DCPORTB. 

Bark  (tan) 

Barley , 

Beans 


150. 

7, 
1, 


446, 
11. 


491. 
5, 


30. 
124, 


31, 
69, 
160, 
201), 
10, 
16, 

44, 
35. 
92, 


741 

386. 5 

895 

176 

181.5 

484 

155 

669 

683 

917.5 

45 

061.5 
053 
736 
609 
441 

82 

076.6 
056 
068.5 
250 
763.5 
422 
400 
150 
695.5 
495.5 
660.5 
849 


76,115 
826 
66 
108.5 


1, 


2,041,026.5 


48.338 

279,145.6 

1.605 


IMPORTS —continued. 

Brfck 

Bntter 

Cattle 

Ceinoiit 

Chair  stock 

Cheese 

Coal 

Com 

Egff» 

Flour 

Fruit 

Hay 

HiAes 

H«g8 

Iron 

Lath 

leather 

Lime 

Lnmber 

Malt 

Mill  stuffs 

Oats 

Oil •. 

Peas 

Plaster  (land) 

Post  s  (fence) 

Potatoes 

Rve 

Salt 

Shwp 

Shingles 

Sugar 

Stone 

Ties  (railroad) 

Wheat 

Wood 

Wooden  ware 

Wool 

Wisconsin  tobacco 

Total 


17,122 

2, 424 

16,879 

37.  :i43 

1,290 

1,919 

1,687,795 

58,033 

3,197 

343.  672 

355 

22, 264 

8.866 

75,323.6 

218,183 

3.255 

2,043 

12.604 

245.263 

28, 249 

31,049 

222. 048 

42,  509 

10, 018 

4.347 

2, 153 

70. 579 

49,881 

95, 267 

2,487 

2,243 

335, 333 

202. 057 

1,722 

280.081 

172, 088 

2,040 

1,253 

2,382 


4, 645, 606 


The  railroads  decllue  to  furnish  tonnage  of  freight  carried. 

Comparative  statement  of  commercial  statistics  from  1890  to  1896, 


Tear. 

In  freight. 

Cat  freight. 

Total. 

1896 

6.668,473 
2,238.404 
2,160.706 
1, 926, 604 
2.181,730 
2.155.313 
1, 706, 978 

8,187,375.6 
828.651 
718.899 
735,233 
838,741 
761, 167 
656,149 

9,  805, 848. 5 

1885               

3, 096. 055 

1894 

2, 879, 605 

1893 

2, 661, 827 

1892   

3. 020. 471 

1891 

2, 916,  478 

1890 

2, 362, 052 
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H  H  17. 

IMPROVEMENT  OF  SOUTH  MILWAUKEE  HARBOR,  WISCONSIN. 

The  orifjlnal  colidition  of  the  mouth  of  Oak  Creek,  object  of  the 
improvement,  project,  and  present  works,  were  described  in  detail  in 
Annual  Report,  Chief  of  Engineers,  for  1896,  pp.  2509,  2510. 

Candition  of  the  improvement — ^There  has  been  no  change  in  the  con- 
dition of  the  improvement,  other  than  a  shoaling  between  the  piers, 
since  the  survey  of  October,  1894,  a  report  of  which  survey,  accom- 
panied by  a  map  of  the  harbor,  was  published  in  Annual  Report,  Chief 
of  Engineers,  for  1895,  pp.  2642,  2643. 

The  present  piers,  built  by  private  parties,  are  of  such  inferior  con-' 
struction  as  to  be  unfit  to  form  any  portion  of  the  permanent  improve- 
ment. 

Soundings  taken  April  28, 1897,  showed  a  depth  of  channel  between 
the  piers  varying  from  about  9  feet  at  the  end  of  north  pier  to  nearly  . 
absolute  closure  at  the  mouth  of  Oak  Creek  at  the  inner  end  of  the 
piers. 

Operations  during  the  fiscal  year. — ^There  have  been  no  operations  at 
this  harbor. 

Rennarks. — A  contract,  entered  into  December  9, 1896,  with  Mr.  P.  W. 
Galloway,  of  Racine,  Wis.,  for  the  extension  of  the  north  pier  180 
linear  feet,  more  or  less,  provided  that  the  work  on  the  extension  should 
commence  on  or  before  May  1, 1897.  The  work,  however,  has  not  yet 
been  commenced,  as  the  contractor  has  been  engaged  on  repairs  to  the 
harbor  piers  at  Kenosha  and  Racine,  these  repairs  being  urgently 
needed,  and  their  early  completion  considered  to  be  of  more  importance 
than  the  pier  extension  at  South  Milwaukee. 

With  the  present  depth  of  water,  and  length  and  condition  of  piers, 
the  harbor  of  South  Milwaukee  is  of  no  benefit  whatever  to  general 
commerce.  It  is  not  considered  advisable  to  do  any  dredging  until  the 
piers  shall  have  been  rebuilt  and  extended.  Considerable  dredging 
between  the  piers  has  been  done  by  private  parties,  and  a  depth  of 
about  12  feet  was  secured.  This  depth  has  now  decreased  to  an  aver- 
age of  about  6  feet,  with  but  9  feet  depth  at  entrance,  thus  plainly 
demonstrating  the  utter  futility  of  attempting  to  maintain  a  navigable 
channel  between  piers  of  their  present  length. 

The  estimated  cost  of  completion  of  present  project  (see  Report  of 
Chief  of  Engineers,  1895,  p.  2643)  is  $133,000. 

Money  statement. 

Jnly  1, 1896,  balance  nnexpended $5,000.00 

June  30,  1897,  amount  expended  during  fiscal  year 35. 89 

July  1,  1897,  balance  unexpended 4,964.11 

July  1, 1897,  amount  covered  by  uncompleted  contracts 4, 500. 00 

July  1,  1897,  balance  available 464.11 

{Amount  (estimated)  required  for  completion  of  existing  project 133, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPROPRIATIONS. 

Act  of  June  3, 1896 $5,000.00 
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AMraet  ofpropo$aUfor  building  180  linear  feet,  fnore  cr  1e$i,  of  pier  exiention  a<  South 
Milwaukee  aarhor^  Wieeoneinj  received  in  response  to  advertieement  dated  October  t7, 
1896,  and  opened  November  27, 1896,  by  Capt,  George  A.  Zinn,  Corps  of  Engineers, 


Ko. 


K«D«s  and  reafdenee  of 
bidden. 


II 

it 


as. 


J§No      •«§ 


Is 


55- 


8 


00 


II 

•all 

g-eS 


Si 

II 


4i 


§ 

^ 


P.  W.  Galloway,  Kaoioe, 
Wia 

James  Cape  &  Sons,  Ea- 
ciiie.WiN 

P.  F.  KeUy,  Milwaukee, 
^jg .,.....,., 

Knapp  4c  Gilien,   Racine, 

James  A.  Eslow  and  John 
Monroe,  Cbarlevoix, 
Mich 

Chicago  Star  Construction 
&,  Dredxing  Co..  Chioa- 

TO.1U. 

John  M.Sorgman,  Kewau- 
nee, Wis 


CmU. 
20 

21 

20 

21 


$27.00 
30.00 
26.00 
24.50 

27.00 

30.00 
36.00 


$18.00 
30.00 
17.60 
16.50 

19.00 

22.00 
16.00 


136.00 
40.00 
40.00 
42.00 

35.00 

50.00 
38.00 


$20.00 
30.00 
23.00 
21.00 

33.00 

28.00 
24.00 


$5.50 
8.00 
5.50 
7.50 

7.25 

6.75 
6.25 


Omts. 
8 

4 


4 
5 
H 

81 

H 
H 


$4,500.48 
5,564.88 
4,512.60 
6.268.84 

5,310.52 

5, 160. 53 
4.788.90 


Amount  of  appropriation  ayailable  for  this  work,  $4,500. 

With  the  approTul  of  the  Chief  of  Engineers  a  contract  was  entered  into,  Decem- 
ber 9, 1896,  with  P.  W.  Galloway,  the  lowest  responsible  bidder  for  this  work. 


Contract  in  force. 


Work. 

Approved. 

Work  oonSmenced. 

Work  to  be 
completed. 

P.  W.  Galloway 

180  feet  pUe  pier 

Dec  16, 1886 

Will  probably  begin 

Ang.31.1897. 

COMMSRCIAL  STATISTICS  FOR  THK  CALENDAR  TKAR  KNDIKO  DECBMBER  81,  1896. 

[Famished  by  Mr.  Fred.  W.  Rogers,  secretary  South  Milwaukee  Company.] 

Name  of  harbor,  8onth  Milwaukee,  Wis. :  collection  district,  Milwaukee,  Wis.; 
nearest  light-hoose,  north  pier,  Milwaukee,  ^¥is• 
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Principal  ariicle8  of  export  and  import, 
[By  all  ways  of  tnmtporUtion.] 


Articlofl. 


Tons. 


Articles. 


Tons. 


Cattle 

Iron  and  steel 

Merohandise  (general). 
Mineral  wool 


Total. 


Total  approximate  valae . 

IB1POBT8. 

Agricaltaral  implomenta . 

Beer 

Brick 

Cattle 

Coal  and  coke 

Com 

Flour 

iFarnitare 

Hay 

Horses 

Iron  and  steel 

Lath 


180 
13,500 
11, 738. 5 
1,200 


26, 618. 5 


$1,  680, 100 


29  " 

1,022 

3,400 

180 

15,595 

5,850 

6221 

33 

700 

60 

16,050 

51 


I1IPOBT9— continaed. 

Lime  and  cement 

Lumber 

Malt :.. 

Merchandise  (general) 

Mill  stuffs 

Oats 

Oil, petroleum 

Fork  and  beef 

Poles  (telegraph) 

Posts  (fence; 

Rye 

Salt 

Sash,  doors,  and  bli  nds 

Sower  pipe  and  drain  tile . . . . 

Shingles 

Ties  (railroad) 

Wood 

Total 

Total  approximate  value  . . . . 


799 
2.410 
130 
27,805 
120 
771 

204 

52 

2681 

240 

12* 

400 

90 

21,000 

3,000 


109,062^ 


f  1, 138, 228 


H  H  x8. 

IMPROVEMENT  OP  RACINE  HARBOR,  WISCONSIN. 

The  origiDal  conditioii  of  the  moath  of  Root  River,  object  of  the 
improvement,  projects,  and  present  works  were  described  in  detail  in 
Anunal  Report,  Chief  of  Engineers,  for  1896,  pages  2511  and  2512. 

A  modification  of  project  approved  March  9,  1897,  provides  for  the 
construction  of  900  linear  feet  of  sheet  piling  and  dredging  for  main- 
tenance of  channel. 

Condition  of  the  improvement — Both  piers  are  now  of  the  full  length 
contemplated  under  the  revised  project  of  1889. 

Soundings  taken  in  December,  1890,  on  the  completion  of  dredging, 
showed  a  channel  17  feet  deep,  having  a  width  at  entrance  of  about  140 
feet  and  a  least  width  of  about  00  feet.  An  extensive  bar,  with  a  least 
de])th  of  about  13^  feet  on  it,  had  formed  around  the  outer  end  of  the 
south  pier  south  of  the  navigable  channel. 

Operations  during  the  fiscal  year. — Under  contract  dated  August  28, 
1890,  with  the  Racine  Dredge  Company  for  dredging  30,000  cubic  yards, 
more  or  less,  work  was  begun  September  9, 1890,  and  completed  Decem- 
ber 4, 1890.  The  amount  of  material  removed  uuder  this  contract  was 
29,639  cubic  yards,  resulting  in  the  restoration  of  a  channel  of  navigable 
width  and  with  a  least  depth  of  17  feet. 

Under  contract  dated  December  11,  1896,  with  Knapp  &  Gillen,  of 
Bacine,  Wis.,  for  the  extension  of  the  south  pier  250  linear  feet,  work 
was  begun  April  12,  1897. 

The  extension  consists  of  two  cribs,  each  100  feet  long,  and  one  crib 
50  feet  long,  the  width  of  all  the  cribs  being  20  feet  and  their  height 
18J  feet,  including  the  superstructure.  The  cribs  were  placed  upon  a 
pile  foundation  and  were  filled  with  stone  and  riprapped.  A  row  of 
protection  piles  was  driven  at  the  end  of  the  pier.  The  50-foot  crib  and 
one  100-foot  crib  were  made  continuous  above  the  eleventh  course  of 
timber  and  sunk  as  one  crib. 

The  work  was  completed  June  26, 1897. 
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LUi  of  materials  and  cost  of  same  in  place  for  building  250  linear  feet  of  crih  pier  at 
EaoinCf  Wis,,  under  contract  %oith  Knapp  ^.  Gillen. 


Materials. 


Pine  timber feetB.M.. 

Hemlock  timber do.... 

Pine  plank do.... 

Stone cords.. 

Foundation  and  protection  piles nnmber.. 

Wronght-iron  drift  bolts pounds.. 

Wrought-iron  screw  bolts do 

Wroctght-iron  apikes do.... 


Total. 


Quantity. 


152. 006 

120, 408 

1»,  269 

693.7 

114 

22,732 

3,712 

810 


Unit 
price. 


$20.00 

15.00 

16. 50 

6.00 

8.00 

.02i 

.03 

.02^ 


Amount. 


$3, 040. 12 

1, 806. 12 

218.94 

4,162.20 

912.00 

568.30 

111.36 

20.25 


10,839.29 


South  pier  extension,  250  by  20  feet;  cost  per  running  foot,  $43.36. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law 
281  lineal  feet  of  Wakefield  triple-lap  sheet  pile  revetment,  to  prevent 
the  passage  of  sand  through  the  north  pier,  was  constructed  along  the 
channel  face  of  the  pier.  A  total  length  of  550  feet  of  this  revetment 
is  to  be  constructed.  Of  the  remaining  269  linear  feet  the  materials 
are  all  purchased  find  the  work  partially  done,  the  round  piles  having 
been  driven  for  the  entire  distance.  An  agreement  was  entered  into 
April  17, 1897,  with  Mr.  l\  W.  Galloway,  of  Eacine,  Wis.,  to  furnish  all 
machinery,  tools,  and  labor  necessary  for  the  completion  of  the  revet- 
ment, the  work  to  be  completed  on  or  before  August  1, 1897.  Sixty-two 
cords  of  stone  have  been  used  in  refilling  the  piers  and  for  riprap  where 
undue  settlements  had  occurred. 

Remarks.— ^In  accordance  with  requirement  of  river  and  harbor  act 
of  June  3, 1896,  a  survey  was  made  and  report,  dated  January,  27, 1897, 
submitted  for  *'  Harbor  at  Bacine,  with  a  view  to  obtaining  a  channel 
21  feet  deep."  The  report  is  published  in  House  Doc.  No.  326,  Fifty- 
fourth  Congress,  second  session,  and  fully  covers  the  condition  and 
needs  of  the  harbor.  The  estimated  cost  of  the  desired  improvement 
is  $51,650. 

Estimate  for  fiscal  year  ending  June  SO,  1899, 

900  linear  feet  sheet  piling,  at  $15 $13,500.00 

Dredj^ing  for  maintenance  of  channel 6, 000. 00 

Rebuilding  saperHtracture,  300  by  30  feet,  north  pier 2,  400. 00 

Contingencies 2,100.00 

Total : 24,000.00 

An  appropriation  of  $24,000  for  completion  of  existing  project  and 
maintenance  of  existing  works  for  the  fiscal  year  ending  June  30, 1899, 
is  recommended. 

Money  statement, 

July  1, 1896,  balance  unexpended $27,418.20 

June  30, 1897,  amount  expended  during  fiscal  year 12, 447. 21 

July  1,1897,  balance  unexpended 14,970.99 

July  1,1897,  outstanding  liabilities 11,211.29 

July  1, 1897,  balance  available 3, 759. 70 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 500. 00 
Amount  that  can  be  protitably  expended  in  fiscal  yearendin^June30, 1899  *  24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4. 1897. 

*  $10,600  for  maintenance. 
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I 

APPROPRIATIONS. 


Act  of— 

June  15, 1844 $12,500 

August  30, 1852 10,000 

June28,1864 3,600 

June  23, 1866 23,910 

March2,18^>7 45,000 

April  10, 1869  (allotted) 22, 275 

July  11,1870 10,000 

March  3, 1871 10,000 

March  3, 1873 20,000 

June  23, 1874 10,000 

March  3, 1875 10,000 

August  14, 1876 8,000 

June  18, 1878 10,000 


Act  of— 

March  3, 1879 

June  14,  1880 

March  3, 1881 

August  2, 1882 

July  5,  1884 

August  5, 1886 

August  11,1888.... 
September  19,1890. 

July  13,  1892 

August  17,1894.... 
June  3, 1896 


$6,000 

6,000 

6,000 

7,000 

7,000 

10,000 

10,000 

17,500 

25,000 

20,000 

27,000 


Total 336,785 


Abstract  of  proposals  for  dredging  £5,000  cubic  yards  of  nuiterial  at  Baeine  Harbor, 
Wisconsin,  received  in  response  to  advertisement  dated  August  2,  1896,  and  cponea 
August  go,  1896,  by  Capt,  George  A.  Zinn,  Corps  of  Engineers. 


No. 


Name  and  residenoe  of  bidder. 


Price  per 
cubio 
yard. 


Total  for 

35,000  a 

oubio 

yardtf. 


Arthur  H.  Yoeel,  Milwaakee,  Wla. 
Raoine  Dredge  Co.,  Racine,  Wia... 
Edward  Gillen,  Racine,  Wis. 


Cents. 


Green*a  Dredj^ng  Co.,  Chicago,  111 % 

Norria  6.  Dodged  Son,  Chicago,  111 

George  Cooper  and  Theodore  Joeaoh,  Manitowoc,  Wia. 


17 


18,073.00 
2,812.60 
2,087.60 
8.125.00 
8,825.00 
4,250.00 


a  The  oost  being  ao  low,  a'oontract  waa  made  for  30,000  cnbic  yards,  more  or  leaa. 

Amount  of  appropriation  available  for  this  work,  $3,500. 

With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Angost 
28, 1896,  with  Kacine  Dredge  Company,  the  lowest  responsible  bidders  for  this  work. 

Abstract  of  proposals  for  building  £50  linear  feet,  more  or  less,  of  pier  extension  at  Raoine 
Harbor,  Wisconsin,  received  in  response  to  advertisement  dated  October  £7, 1896,  and 
opened  November  £7, 1896,  by  Capt.  George  A.  Zinn,  Corps  of  Engineers. 


Ko. 


Name  and  residence  of 
bidder. 


^5 

89 


If 


Sfe* 

n 


it 
0.1 

04 


I 

CO 


It 


S     s 
S  n  « 


hi 
lie 


l§ 


M 

0 


|5. 


Total  for 

250  linear 

feet. 


P.  W.  Galloway.  Baolne, 
Wia 

Jas.  Cape  A  Sons,  Baeine, 
Wis 

Knapp  St  Glllen.  Baeine, 

He  Arthur  Broi.*  Co.'Chi* 
cage,  HI 

George  Cooper,  Manito- 
woc, Wis 

Chicago  Star  Construction 
and  Dredging  Co.,  Chi- 
cago, Hi  

Hansler  &  Lnts  Towing 
and  Dock  Co.,  Chicago, 


$20.00 

80.00 
20.00 
20.00 
21.00 

23.00 

20.50 


$10.00 
25.00 
15.00 
17.00 
14.75 

17.00 

16.00 


$10.00 
20.00 
16.50 
10.00 
17.00 

19.00 


$5.60 
6.00 
6.00 
5.65 
6.75 

6.76 


18.00       6.00 


$10.00 
8.40 
8.00 
9.00 
8.50 

9.00 

0.50 


Cents. 
3 

21 
2i 
2i 
2 


Ctntt. 
8 

3 

2i 

2 

8| 


Cents. 
3 

5 

2i 
8 

2| 

81 


$11, 566. 80 
14.240.20 
11,434.20 
11,532.70 
12,009.00 

12,900.20 

11,833.90 
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Amonnt  of  appropriation  available  for  this  work,  $12^000. 

With  the  approval  of  the  Chief  of  Eogineers,  a  contract  was  entered  into  Decem- 
ber 11, 1896,  with  Knapp  &  Gillen,  the  lowest  responsible  bidders  for  this  work. 


C<mtr<Kit  in  force. 


Name  of  coniraotor. 

Work. 

f 

Approved. 

Work  com. 
iiience<l. 

Work  to  be 
completed. 

Knain)  Sc  Gillen  ................... 

250  feet  crib  pier 

Dec.  22, 1896 

Maj    6,1897 

Not.  80,1897 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1896. 

IPnmiBhed  by  the  mayor  of  Baoine,  Wis.] 

Name  of  harbor,  Raoine,  Wis. ;  collection  district,  Milwankee,  Wis. ;  nearest  port 
of  entry,  Milwaukee,  Wis. 

Arrivals  and  departures  ofwaseU, 


Deacription. 

Arrivals. 

Departures. 

Namber. 

Tonnage. 

Namber. 

Tonnage. 

Steam 

1,2U 
256 

1,783,792 
30,008 

1,214 
265 

1, 735. 945 

Sail _ 

41,737 

Tnfftl 

1.470 

1,772,796 

1,479 

1,777,682 



Principal  artiolee  of  export  and  import. 
(By  way  of  the  harbor  only.] 


Articles. 


Tons. 


Articles. 


Tons. 


Exports. 

Agrieoltnral  implements. 

Beer 

Pish 

Flour 

Hides 

IroD  and  steel 

Leather 

Lumber 

Marble 

Merchandise  (general).... 

MiUsfeofb 

Oats 

Posts  (fence; 

Shinglea 

WsfEons  and  carriagos — 
Wool 


Totai 

Total  approximate  value. 

mPOBTB. 

Agricultural  implements. 

Apples 

Bark  (tan) 

Barley 

Beans 

Beer 

Butter 

Csttle 

Chairs 


815 

I 

8.9264 

293 

16,540 

15 

89,408 

76 

281 

266 

6,250 

610 


56,418 


$4,280,460 


16 
188 
704 
120 

'i 

12 


mpoBTS— continued. 

Cheese 

Coal  and  coke 

Furniture 

Hay 

Hides 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Merchandise  (general) 

Mill  stuffs 

Oil 

Posts  (fence) 

Potatoes 

Provisions 

Rye 

Salt 

Savlogs 

Shingles 

Stone 

Ties  (railroad) 

Wagons  and  carriages 

Wheat 

Wood 

Wooden  ware 

Wool 

Total 

Total  approximate  value.., 


64,140 

52| 

30 

193 

362i 

650 

192 

86 

108,402 

78,925 

68 

153 

6,092 

64 

820 

36| 

240 

174 

2,6ll| 

9,100 

476 

86 

30 

36.800 


808,4001 


18,410,208 
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Principal  articles  of  export  and  import — Continued. 
[liy  all  ways  of  transportation.] 


EXPORTS. 

Agricultural  implenients. 

Beer 

Brick 

Coal  and  coke 

Fi«h 

Flour 

Furniture 

Hide* 

Iron  ami  steel 

Leather 

Lirno  and  ccniout 

Lumber 

Marble 

Merchandise  (general) 

Mill  stuffs 

Oats 

Oil 

Posts  (fence) 

Provisittns 

Sash,  doors,  and  blindn  . .. 

Shingles 

Wagons  and  carriages 

WoSl 


48.123 
287 
1.5«0 
,8.400 
790 
132 
1.626 
19 
5,420| 
293 
8U7i 
25.  2.i0 
15 
79.  657 
176 
441 
618J 
342 
555i 
108 
525 
5.900 
25 


Total 180,653J 

Total  approximate  value $32, 2C0, 140 


Agricultural  implement h  . 

Apples 

Bark(t*u) 

Barley 

Beans 

li«Mr 

Briik 

Butter 


61i 

138 

2,178 

144 

H 

1.624 

174 

105 


mpoBTS— continued. 


Cattle , 

Chairs 

Cheesw 

Coal  and  coke , 

Com 

Flour , 

Furniture 

Hav 

Hities 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Merchandise  (genertU) . , 

Mill  stuffs 

Oats 

Oil 

Pork  and  beef , 

Posts  (fence) 

Potatoes 

ProviHions , 

Rve 

sAlt 

Saw  logs 

Shingles 

Stone 

TicB  (railroad) 

Wagons  and  can'iages. 

Wheat , 

Woo<l 

Wooden  ware , 

Wool 


Tot;»l . 


Total  approximate  value. 


12 

185.840 

60 

1,182^ 

200 

75 

•  850 

69,000 

550 

192 

190 

117.000 

156,445 

2.240 

704 

2,025 

846 

2.470 

54 

1,7024 

H 

570 

192 

2,6114 

9.1U0 

826 

50 

OOO 

30,000 

1 

50 


570,065 


$36, 240, 102 


H  H  ig. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Pike  Creek,  object  of  the 
improvement,  projects,  and  present  works,  were  described  in  detail  in 
Annual  Report  Chief  of  Engineers,  for  189G,  page  L^51(). 

Condition  of  the  improvemenU — Under  the  present  proj*'ct  the  north 
pier  is  to  be  extended  150  feet.  The  pier  extension  now  in  progress 
will  complete  the  south  pier  to  the  full  length  contemplated  under  the- 
existing  project.  Soundings  taken  on  tbe  completion  of  dredging  in 
April,  1897,  showed  a  channel  between  the  piers  16  feet  deep  with  a 
width  of  entrance  of  about  140  feet,  and  a  least  width  of  about  100  feet. 
There  was  a  depth  of  15  feet  over  an  area  of  about  3  acres  in  the  basin. 

Operations  during  the  fiscal  year. — Under  contract  dated  August  28, 
1896,  with  the  Rjicine  Dredge  Company,  for  dredging  50,000  cubic 
yards,  more  or  less,  work  was  begun  September  24, 1896,  suspended 
December  5,  resumed  April  5,  1897,  and  completed  April  21.  The 
amount  of  material  removed  under  this  contract  was  68,350  cubic  yards, 
of  which  32,700  cubic  yards  were  from  the  channel  and  35,650  cubic 
yards  were  from  the  basin. 

The  river  and  harbor  act  of  June  3, 1896,  required  that  "four  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended 
in  dredging  in  the  harbor  basin,  and  removing  wreck  therefrom." 

In  accordance  with  these  requirements,  proposals  were  invited  for 
the  removal  of  the  wreck  of  schooner  Horace  Greeley  and  of  a  small 
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flat  scow  from  tbe  basin.  The  bid  of  the  Eacine  Dredge  Company, 
amounting  to  $547,  it  being  the  only  proposal  reeeived,  was  accepted, 
and  the  wrecks  were  entirely  removed,  the  work  being  completed 
November  14, 1896. 

Under  contract  dated  December  11, 1896,  with  McArthur  Brothers 
Company,  of  Chicago,  111,,  for  extension  of  south  pier  250  linear  feet, 
more  or  less,  work  was  begun  June  3, 1897,  and  was  in  progress  at  the 
close  of  the  fiscal  year.  The  extension  consists  of  two  cribs,  each  100 
feet  long,  and  1  crib  50  feet  long;  the  width  of  all  the  cribs  being  20 
feet,  and  their  height  20^  feet,  including  the  superstructure. 

Under  special  agreement,  dated  May  8,  1897,  with  Mr.  P.  W.  Gallo- 
way, of  Kacine,  Wis.,  300  linear  feet  of  Wakefield  triple-lap  sheet  pile 
revetment  were  constructed  along  the  channel  face  of  the  south  pier, 
and  near  the  inner  end  of  same,  to  prevent  the  passage  of  sand  through 
the  pier. 

The  work  consists,  first,  of  a  row  of  close,  round  piling,  driven  as  near 
the  face  of  pier  as  possible.  Outside  of  the  round  piles,  Wakefield 
sheet  piling  was  driven,  each  sheet  pile  being  made  of  three  2  by  12 
inch  pine  planks,  spiked  together  with  ten  or  twelve  7-inch  wire  spikes 
clinched  in  the  rear  side,  and  so  as  to  form  a  4-inch  tongue  and  groove. 
The  sheet  piles  and  round  piles  are  held  together  by  white  oak  wales, 
and  secured  to  the  i>ier  by  1  J-inch  round  screw  bolts.  Before  driving 
the  piles  all  the  riprap  along  that  portion  of  the  pier  to  be  revetted 
was  removed  by  dredging  done  by  the  Eacine  Dredge  Company  under 
a  special  agreement.    The  entire  work  was  completed  June  30, 1897. 

Cost  of  maioriaU  and  labor  for  300  linear  feet  of  sheet  pile  revetment. 


Materials. 


Quantity. 


Unit 
price. 


Amount. 


I>redein« 

Bound  piles,  linear  feet ... 

Wakefield  sheet  piling 

White  oak  timlier 

White  pine  timber 

Wrougnt-iron  screw  bolts. 
Wire  spikes 


.feetB.M. 

do... 

do... 

...pounds. 
do 


6,880 
47,U08 
5,536 
3,»48 
3,335 
600 


10.20 
27.00 
36.00 
20.00 
.05 
.04 


$393.75 
1, 272.  00 
1, 209.  22 
199. 30 
78.96 
J  66. 75 
24.00 


Total. 


3,403.98 


Cost  per  linear  foot  of  revetment,  $11.34. 

Remarks. — In  accordance  with  requirements  of  river  and  harbor  act 
of  June  3, 1896,  a  survey  was  made,  and  report,  dated  January  26, 1897, 
submitted,  for  ''harbor  at  Kenosha,  with  a  view  of  obtaining  a  channel 
21  feet  deep,  and  basin  20  feet  deep."  The  report  is  published  in  IJouso 
Doc  No.  328,  Fifty-fourth  Congress,  second  session,  and  fully  covers  the 
condition  and  needs  of  the  harbor.  The  estimated  cost  of  the  desired 
improvement  is  $125,000. 

To  complete  the  present  project  requires  that  the  north  pier  should 
be  extended  150  feet  beyond  its  present  length.  On  the  completion  of 
the  contract  now  in  force  the  south  pier  will  be  of  its  full  projected 
length.  Extensive  repairs  to  the  older  portions  of  the  piers  are  greatly 
ne^ed.  The  west  end  of  the  north  pier  is  in  an  extremely  dilapidated 
condition,  the  extreme  60  feet  of  it  having  been  carried  away  in  1885, 
and  never  having  been  restored.  Erosion  of  the  adjacent  bank  com- 
menced at  once  and  has  continued  ever  since;  large  quantities  of 
material  are  thus  washed  into  the  channel  by  the  action  of  every  storm. 
The  inner  portions  of  both  the  harbor  piers  are  in  such  condition  as  to 
readily  permit  the  passage  of  sand  through  them.  It  is  believed  that 
1^500  feet  of  sheet  piling  will  remedy  this  defect. 
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Bitimate  for  fiawl  year  ending  June  SO,  1899. 

To  extend  the  north  piift  to  the  fall  length  contemplated  hy  the  modified 

project  of  1889^150  feet,  at  $65 $9,750 

Making  old  piers  sand  tight— 1.500  linear  feet  of  sheet  piling,  at  $10 15, 000 

Protecting  shore  at  inner  end  of  north  pier— 140  linear  feet  sheet  piling,  at  $8    1, 120 

Dredging  for  maintenance  of  channel 5, 000 

Contingencies 3,130 

Total 34,000 

An  appropriation  of  $34,000  for  completion  of  project  and  main- 
tenance of  existing  works  for  tbe  fiscal  year  ending  Jaue  30, 1809,  is 
recommended. 

Money  statement. 

Jnly  1, 1896,  balance  nnexjiended $26,597.91 

Jnne  30, 189T,  atnonnt  expended  dnring  fiscal  year 8, 307. 40 

July  1, 1897,  halance  uncKpended 18,290.51 

July  1,  1897,  amount  covered  by  uncompleted  con  tracts 13, 000. 00 

July  1, 1897,  balance  available 5,290.51 

{Amount  (estimated)  required  for  completion  of  existing  project •.      9, 750. 00 
Amonntthatcan  be  profitably  expended  in  fiscal  year  ending  J  une30, 1899  *34, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  A,  1897. 


JpprapriationB, 


Act  of— 

March  16, 1844 $12,500.00 

March  3, 1845 15,000.00 

August  13,1852 10,000.00 

June  23,1866 75,461.41 

April  10, 1869  (allotted). .  5, 346. 00 

July  11, 1870 10,000.00 

March  3, 1871 10,000.00 

June  10,1872 10,000.00 

June  23,1874 10,000.00 

March  3, 1875 15,000.00 

Angust  14,1876 8,000.00 

June  18,1878 8,000.00 

March  3, 1879 5,000.00 


Act  of— 

June  14,1880 $5,000.00 

March  3,1881 5,000.00 

August  2, 1882 6,000.00 

July  5. 1884 5,000.00 

August  5, 1886 5,000.00 

August  11, 1888 7,500.00 

September  19, 1890 17, 500. 00 

July  13, 1892 15,000.00 

Angust  17.1894 15,000.00 

June  3,1896 24,000.00 


Total 299,307.41 


Ahatract  of  propoaale  for  dredging  46,000  cubic  yarde  of  material  at  Kenoeha  Harhort 
WiecomiKf  receired  in  response  to  adrertisement  dated  August  1, 1896,  and  opened  August 
to,  1896,  hy  Capt.  George  A,  Zinn,  Corps  of  Engineers, 


Ko. 


Name  and  residence  of  bidder. 


Price 

percabic 

jard. 


T0t4kl 

for  45,000 1 
cabicyards. 


Arthur  KYogel,  Milwaukee,  Wis 

William  A.  Starke,  Milwaukee.  Wis 

Green's  Dredging  Co.,  Chicago,  HI 

Racine  Dreflge  Co.,  Kacine,  Wis 

Edward  GiUen,  Racine,  Wis 

NoTTis  G.Dodge  &  Son,  Chicago,  111 

Lj'don  &  Drews  Co.,  Chicago,III 

George  Cooper  and  Theodore  Joesch,  Manitowoc,  Wis 


Cents. 
10 

17 


$5,205.00 
4.050.00 
4.600.00 
3,015.00 
4,050.00 
5,175.00 
8,550.00 
7,860.00 


*  ^,250  for  maintenwnce. 

t  The  oost  heing  so  low,  a  oontraot  was  made  for  50,000  cnbic  yards,  more  or  less. 
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Amount  of  appropriation  available  for  this  work,  $5,000.  With  the  approval  of 
the  Chief  of  Engineers,  a  contract  was  entered  into  August  28, 1896,  with  Racine 
Dredge  Company,  the  lowest  responsible  bidders  for  this  work. 

Abstraei  of  propotals  for  building  £60  linear  feet,  more  or  less,  of  pier  exteneion  at  Keno- 
8ha  Harbor,  Wieconsin,  received  in  response  to  adcertisement dated  Octobers?,  1896,  and 
opened  November  27, 1896,  by  Capi.  George  A,  Zinn,  Corps  of  Engineers, 


Ko. 


Name  and  rMldence  of 
bidder. 


as 


S4 

II 


1- 


'S4 


1^- 


si 


■7  p.© 


so 

5fe  S 


Total 

for  250 

linear 

feet. 


P.  W.  Galloway,  Sadne, 
Wta $21.00 

Jas.  Cape  ft  Sons,  Kacine, 
Wia 80.00 

MeAribnr  BroUiers  Co., 
Chloaso,Ill 30.00 

Knapp  &  Gillen,  Bacine, 
Wia 21.00 

George  Cooper,  Manito- 
woc, Wis 22.70 

James  A.  SbIow  and  John  ' 
Monroe,  Cbarlevoix,  i 
Mieh '  23.00 

Chieai^  Star  Coaatraotion 
and  Dredging  Co.,  Chi- 
eago,  ni 23.00 

Haoaler  A  Lots  Towing 
and  Dock  Co.,  Chicago^ 
Dl 20.60 


$16.00 
25.00 
17.00 
16.50 
14.90 

16.00 

17.00 

16.00 


$17.00 
20.00 
10.  OO 
16.50 
17.00 

17.00 

19.00 

18.00 


$7.00 
6.00 
6.00 
6.15 
6.35 

6.76 

6.75 

6.00 


$10.00 
8.40 
9.00 
0.00 
8.60 

9.00 

9.00 

0.60 


Cents. 
8 

2* 

2i 

24 

24 


(knts, 
3 

2* 

2| 

S 

84 

31 
3 


Omts. 
8 

6 

8 

H 

2A"o 
8 
3i 
6 


$13,418.00 
15,007.10 
12,375.50 
12,417.50 
12,468.15 

13, 221. 75 

13,479.00 

13, 380. 50 


Amount  of  appropriation  available  for  this  work  $13,000. 

With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Decem- 
ber 11, 1886,  With  McArthur  Brothers  Company ^  the  lowest  responsible  bidders  for 
this  work. 


Contract  in  force. 


Name  of  contractor. 

Work. 

Approved. 

Work  oom- 
menoed. 

Work  to  be 
oomploted. 

MeArthnr  Brothers  Co 

260  feet  crib  pier 

Dec.  31, 1896 

June  1,1897 

Nov.  80,1897 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1896. 

[Fomiahed  by  Mr.  H.  &  Van  Ingen.] 

Name  of  harbor,  Kenosha.  Wis.;  collection  district,   Milwaukee^  Wis.;  nearest 
port  of  entry;  Milwaukee,  Wis. ;  nearest  light-house,  Kenosha,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Number.  1  Tonnage. 

Number. 

Tonnage. 

Steam 

72 
149 

10,911               72 
27,856  1            148 

10,911 

fti*»     ...         

27,335 

i -  _  _    -  -  _. 

Total...... 

221 

38,267 

220 

38,246 

Digitized  by 


Google 


2706   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Principal  ariiclea  of  export  and  import, 
[By  way  of  the  harbor  only.] 


Articles. 

Tons. 

Articles. 

Tons. 

EXPORTS. 

160 

1 

21.000 

Lath 

190 

Lumber 

16,975 

Sand  and  irra vol                    ... 

Merchandise  (j^Mieral) 

1,000 

Poaia  f  fence)                             ... 

lU 

Total 

21, 151 

Potat^>eB 

30 

Khiui/lea 

600 

Total  approximate  value 

$125, 000 

Wood 

3,000 

Total 

IMPORTS. 

7i 
18,700 
11,000 

50,546i 

Total  approximate  value 

Apple* -.. 

$800,000 

Bark  (tan) 

Coal  and  coke. 

[By  all  ways  of  transportation.] 


EXPORTS. 

Brass ■ 

Coal  and  coke 

Copper 

Merchandise  (general) . . . 

Provisions 

Sand  and  gravel 

Wagons  and  carriages. . . 
Woodenware 

Total 

Total  approximate  value. 

IMPORTS. 

Agricultural  implements 

Apples 

Bark  (tan) 

Barley 

Beans 

Beer 

Brick 

Butter , 

Cattle 

Chairs 

Cheese 

Coal  and  coke 

Copper  


$12,000,000 


625 
150 
750 

16. 212 
250 

25,000 
2,750 
3741 


47. lllj 


65 

60 

18,700 

600 

81 

1.050 

6,000 

15 

90 

6 

7* 

84,000 

1,000 


IMPOSTS— conttnueil, 

fgS':;:::::::::::::;:;:::::: 

Flour 

Furniture 

Hides 

Iron  and  steel 

Lath 

Lime  and  cement 

L  umber 

Merchandise  (general) 

Mill  stuffs 

Oil 

Pork  and  beef 

Poles  (telegraph) 

Posts  (fence) 

Potatoes 

Provisions 

Salt 

Sash,  doors,  and  blinds 

Shingles 

Stone 

Wagons  and  carriages 

Wood 

Total 

Total  approximate  value 


12* 

700 

9,250 
5,500 
275 
950 
24,000 
60,341^ 

700 

2,025 

360 

17 

114 

120 

150 

225 

16 

600 

7.000 

25 

6,000 


169,995^ 


$8,000,000 


H  H  20. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

The  original  condition  at  Waukegan  Harbor,  object  of  the  improve- 
ment, projects,  and  present  works  were  described  in  detail  in  Annual 
Report,  Chief  of  Engineers,  for  1896,  pages  2519,  2520. 

Froject  of  1896.^The  modification  of  original  projects  of  1880  and 
1882,  as  approved  Jaly  28,  1896,  is  as  follows:  The  north-and-south 
arm  of  the  north  pier  to  be  connected  by  a  revetment  with  the  Ameri- 
can Mortar  Company's  revetment;  the  entrance  to  the  harbor  to  be 
dredged  to  a  depth  of  13  feet  below  the  plane  of  reference  of  the  coast 
charts  of  Lake  Michigan,  viz,  3.06  feet  below  high  water  of  1838,  with  a 
width  of  200  feet,  and  the  harbor  itself  to  be  dredged  to  the  same 
depth,  and  with  a  width  of  300  feet,  beginning  at  the  northern  bound- 
ary line  of  the  Government  land ;  and  the  new  shore  line  in  the  harbor 
to  be  riprapped  with  heavy  blocks  of  stone  for  a  length  of  about  400 
feet,  beginning  at  the  south  pier. 
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Condition  of  the  improvement — Both  piers  are  now  of  the  fall  pro- 
jected length.  Under  the  project  of  1896,  a  section  of  about  35  linear 
feet  of  revetment  is  to  be  bailt  to  connect  the  north-andsouth  arm  of 
north  pier  with  the  American  Mortar  Company's  revetment.  It  is 
expected  to  construct  this  revetment  during  the  present  season. 

Soundings  taken  April,  1897,  showed  a  channel  between  the  piers 
13  feet  deep  and  with  a  least  width  of  about  160  feet,  and  the  same 
depth  in  the  harbor  or  basin  over  about  three-fourths  of  its  area. 

Operations  during  the  fiscal  year. — Under  contract  dated  September 
23y  1896,  with  Illinois  Dredging  Company,  for  dredging  122,000  cubic 
yardSy  more  or  less,  from  the  entrance  channel  and  basin,  work  was 
begun  October  5, 1896,  suspended  December  23,  and  resumed  June  18, 
1897.  At  the  close  of  the  fiscal  year  128,862  cubic  yards  had  been 
removed.  By  agreement  with  the  contractors  the  amount  to  be  dredged 
was  increased  47,000  cubic  yards,  making  a  total  amount  to  be  dredged 
of  169,000  cubic  yards,  of  which  amount  40,138  cubic  yards  are  yet  to 
be  removed. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
repairs  to  the  north-and-south  arm  of  the  north  pier  were  begun  June 
1, 1897,  and  are  in  progress  at  the  close  of  the  fiscal  year.  The  work 
consists  chiefly  in  cutting  down  the  old  pile  pier  to  the  water  surface, 
and  in  building  on  the  remaining  portion  a  superstructure  of  12  by  12 
inch  white-pine  timbers  to  a  height  of  about  6  feet.  At  the  close  of 
the  fiscal  year  100  linear  feet  of  this  superstructure  had  been  built  two 
courses  in  height;  the  remainder  is  well  under  way,  and  it  is  expected 
will  be  completed  about  August  15, 1897. 

Remarks. — On  August  24, 1880,  a  strip  of  land  about  100  feet  wide 
and  2,294  feet  long  was  donated  to  the  United  States  by  the  city  of 
Waukegan  for  harbor  purposes.  The  advance  of  the  shore,  especially 
to  the  north  of  the  harbor  entrance,  has  greatly  added  to  this  land 
until  at  the  present  time  there  is  a  tract  about  350  by  580  feet  lying  to 
the  east  of  the  harbor  basin  and  to  the  north  of  the  harbor  entrance. 
This  tract  and  also  a  narrow  strip  of  land  50  feet  wide  inclosing  the 
shore  end  of  the  south  pier  and  extending  from  the  shore  line  west- 
ward to  the  boundary  of  the  Government  land  will  always  be  useful 
to  the  United  States.  Under  the  modified  project  of  1896,  the  rest  of 
the  Government  land  is  no  longer  of  use  for  harbor  purposes.  It  has 
therefore  been  recommended  that  the  same  be  transferred  to  the  city 
of  Waukegan,  under  the  following  conditions : 

First.  The  right  to  be  reserved  to  the  United  States  to  maintain  a 
suitable  riprap  slope  along  the  southern  400  feet  of  the  westerly  harbor 
line,  the  foot  of  the  slope  to  be  on  the  harbor  line  and  at  the  depth  called 
for  in  the  project  of  1896,  and  the  slope  to  be  such  as  can  be  main- 
tained with  riprap;  and  if  any  structure  is  set  over  this  riprap,  it  shall 
rest  upon  piles  and  be  of  such  form  as  may  be  approved  by  the  War 
Department. 

Second.  The  city  of  Waukegan  shall  build  and  maintain  a  dock 
revetment  of  the  usual  construction  along  the  westerly  harbor  line, 
the  revetment  to  begin  at  the  northern  boundary  of  the  Government 
land  and  extend  southerly  about  567  feet  until  it  reaches  the  riprap 
revetment  to  be  put  in  by  the  United  States  as  provided  for  in  the 
project. 

It  is  understood  that,  in  accordance  with  these  recommendations,  a 
bill  has  been  introduced  in  Congress  to  authorize  the  Secretary  of  War 
to  make  the  transfer  to  the  city  of  Waukegan,  and  that  a  favorable 
report  on  said  bill  has  been  made  by  the  Chief  of  Engineers. 
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The  present  contract  for  dredging,  the  repairs  now  in  progress  and 
to  be  made,  and  the  riprapping  of  the  harbor  front  will  be  finished  this 
season,  thns  completing  the  modified  project  of  1898.  No  farther 
extension  of  either  pier  is  considered  necessary.  Dredging  will,  how- 
ever, be  required  from  time  to  time  to  maintain  the  projected  depth  in 
channel  and  basin,  and  occasional  repairs  to  piers  will  be  necessary. 

An  appropriation  of  $3,000,  for  maintenance  of  channel  and  existing 
works,  is  recommended  for  the  fiscal  year  ending  Jane  30, 1899. 

Money  statement. 

Jaly  1, 1896,  balance  imexpended $90,497.28 

June  90, 1897,  amount  expended  during  fiscal  year 14, 021. 52 

Jnly  1,1897,  balance  unexpended .' 16,475.76 

July  1, 1897,  outstanding  liabilities $1,045.65 

July  1, 1897,  amount  covered  by  uncompleted  contracts 5, 721. 88 

6,767.68 

July  1, 1897,  balance  available 9,708.23 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 
1899,  for  maintenance 3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


APPROPRIATIONS. 

Act  of— 

Angnst  30, 1862,  for  breakwater  (outer) $15,000 

June  14, 1880 15,000 

March3,1881 15,000 

Angust2,1882 20,000 

Jnly  5, 1884 20,000 

August  16, 1886 20,000 

August  11, 1888 25,000 

September  19,  1890 85,000 

July  18, 1892 26,000 

August  17, 1894.... 20,000 

June  8, 1896 20,000 

Total  appropriation  for  harbor 230,000 

Appropriation  for  outer  breakwater  (1852) 15,000 

Total  for  present  harbor 215,000 


AbBiraoi  ofpropo^aU  for  dredging  XgX,000  cuhio  yards  of  maieriaU  at  Waukegan  Harbor, 
Illinois^  received  in  response  to  adverUsement  dated  August  17,  1896,  and  opened  Sep- 
temher  16, 1896,  hy  Capt,  OeorgeA.  Zinn,  Corps  of  Engineers. 


Vo. 


Name  «id  residence  of  bidder. 


Price  p«r      T»«*' 


Green's  Dredging  Co.,  Chiosgo,  III... 

Charles  Bemer,  Green  Bay,  Wis 

William  A.  SUrke,  Milwaukee  Wia., 

Racine  Dredee  Co..  Racine,  Wis 

Illinois  Dredging  Co.,  Chicago,  111... 
Arthur  H.  Yogel,  Milwaukee,  Wis. . 


Amoaut  of  appropriation  available  for  this  work,  $15,000. 

With  the  app»roval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Septem- 
ber 23, 1896,  with  Illinois  Dredging  Company,  the  lowest  responsible  bidders  for 
thi«work« 
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Contract  in  force. 


Name  of  contnotor. 

Work. 

Approved. 

Work  oom- 
menced. 

Work  to  be 
completed. 

llliuois  DradiriDff  Co 

Dredi^Dg  122,000cubio  yards 

Oct  81.1AM 

Oct.     6^1806 

Oct    81, 1887 

COMMKRCIAL  STATISTICS  FOR  THR  CALRVDAR  TRAR  RNDINQ  DRCXMBRR  31,  1896. 

[Famished  by  Mr.  W.  W.  Pearoe,  lui^or.] 

Name  of  harbor,  Waukegan,  111.;  collection  district,  Chicago,  HI.;  nearest  light- 
house, Wankegan,  111. 

Principal  articlc$  of  oxport  and  import* 

[By  way  of  the  harbor  only.] 


Articles. 

Tons. 

Lath 

tifPOETS. 

110 

Jioinber  .^ 

1,126 
450 

Sbinides - --- 

Total 

1,885 

[By  all  ways  of  transportation.] 


Ardclea. 


Beer 

Brick 

CatUe 

g?::::::;:::;::::;::::: 

ffi/ei*.'.".'!.''."'.'.*.""."!.'.'.' 

Iron  and  steel 

Leather 

Herchandise  (p'nernl)... 

0« 

8ash.  doors,  and  blimls  .. 

Sheep 

Stone  

Wood... 

Total 

IMPOBTS. 

Agricnltnral  implements 

Bark  (tan) 

Barley 

Beans 

Brick 

Batter 

Cattle 

Chairs 

Cheese 

Coal  and  ooke 

Com 


Tons. 


1,400 
10 


^?!| 


18 

10 

10 

53,000 

225 

33,810 

675 

500 

00 

840 

8,750 


Articles. 


09,4471 


25 

826 

240 

1,880 

1,320 

10 

210 

50 

10 

99,224 

150 


IMPOBTS— continned. 

Rirgs 

FSh 

Flour 

Furniture '.., 

Hay 

Hides 

Iron  and  steel 

Leather.... 

Lime  and  cement 

Lumber 

Malt 

Marble 

Merchandise  (genenil) 

Millstulfs 

Oats 

Oil 

Pork  and  beef 

Poles  (telegraph) 

Posts  (fence) 

PoUtoes 

Salt 

Sash,  doors,  and  blinds 

Sheep 

Stono  

Ties  (railroad) 

Wfigous  and  carriages 

Wheat 

Wood 

Total 


Tons. 


350 

240 

01,779 

10 

1,938 

15,40<9 

270 

100 

68,296 

1,000 

400 

1,7154 

240 

323 

50 

900 

150 

200 

60 

14,805 

7,000 

125 

30 

600 


279,957 


H  H  21. 

IMPROVEMENT  OF  FOX  RIVER,  WISCONSIN. 

Original  condition. — Tlie  Fox  Eiver  rises  in  Oolumbia  Connty,  Wis., 
and  flows  generally  westward.  Near  Portage  City  it  turns  northward, 
tben  eastward  into  Lake  Winnebago,  the  latter  being  about  28  miles 
long  and  10  to  12  miles  wide.  From  Lake  Winnebago  the  Fox  flows 
northward  into  Green  Bay,  an  arm  of  Lake  Michigan. 
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The  Fox  and  Wisconsin  rivers,  separated  at  Portage  City  by  a  dis- 
tance of  only  2  miles,  were  the  early  means  of  communication  between 
the  Great  Lakes  and  the  Mississippi. 

The  fall  in  the  river  from  Portage  City  to  Lake  Winnebago,  110  miles, 
is  aboat  30  feet,  and  from  Lake  Winnebago  to  Green  Bay,  35  miles,  is 
about  170  feet.  From  mouth  of  Fox  Eiver  (Oshkosh)  to  Menasha  is 
18  miles. 

The  upper  Fox  has  a  small  discharge  and  flows  through  extensive 
marshes  and  lakes;  near  Lake  Butte  des  Morts  it  unites  with  the  Wolf 
Eiver,  the  latter  having  a  mucl>  larger  discharge  than  the  Fox.  The 
lower  Fox  carries  off  all  the  water  brought  down  by  the  upper  Fox,  the 
Wolf,  and  other  small  streams;  a  discharge  of  900,000  cubic  feet  per 
minute  having  been  known.  The  average  low  and  high  water  dis- 
charges have  not  been  accurately  determined.  A  low-water  discharge 
of  2,320  cubic  feet  per  minute  is  given. 

From  Lake  Winnebago  to  De  Pere  the  river  was  obstructed  by  rap- 
ids^ and  at  places  portages  had  to  be  made. 

In  1846  Congress  granted  to  the  State  of  Wisconsin,  on  its  admission 
to  the  Union,  a  quantity  of  land  for  the  purpose  of  improving  the  nav- 
igation of  the  Fox  and  Wisconsin  rivers  in  the  Territory  of  Wisconsin, 
and  of  constructing  the  canal  to  unite  the  said  rivers  at  or  near  the 
portage. 

To  carry  out  the  object  of  this  act,  the  State  of  Wisconsin  estab- 
lished in  1848,  by  act  of  legislature,  a  board  of  public  works,  which 
began  the  work  of  improvement  and  carried  it  on  until  1853,  when  all 
the  property  and  franchises  were  transferred  to  the  Fox  and  Wisconsin 
Improvement  Company.  After  various  vicissitudes,  financial  and  other- 
wise, the  entire  property  was  sold  in  1866  to  the  Green  Bay  and  Missis- 
sippi Canal  Company,  and  finaUy  by  this  company  in  1872  to  the  United 
States  for  $145,000,  with  the  exception  of  personal  property,  water- 
power  privileges,  and  the  lots  or  parcels  of  land  belonging  to  the  water 
powers.  The  deed  of  transfer  was  indefinite  in  its  terms,  and  so  many 
questions  have  arisen  concerning  property  and  franchises  that  it  is 
impossible  to  tell  at  this  time  without  considerable  research  what  the 
deed  actually  conveyed. 

At  the  time  of  transfer  in  1872,  there  were  on  the  upper  Fox  4  locks, 
4  dams,  1  canal;  on  the  lower  Fox  18  locks,  9  dams,  8  canals.  The 
project  of  the  board  of  public  works.  State  of  Wisconsin,  recommended 
the  construction  of  canals,  40  feet  wide  at  bottom,  with  4  feet  depth  at 
usual  low  water,  and  locks  125  feet  long  between  gates  and  30  feet  wide 
in  the  chamber. 

The  plan  to  be  carried  out  by  the  Fox  and  Wisconsin  Improvement 
Company  was  to  make  the  lower  Fox  of  sufficient  capacity  to  allow  the 
free  passage  of  boats  drawing  4  feet  of  water,  and  the  upper  Fox  of 
boats  drawing  2  feet  at  ordinary  low  water.  This  plan  required  the 
enlargement  of  the  locks  to  160  feet  long,  35  feet  wide,  with  6  feet  depth 
on  the  miter  sills. 

Object — The  improvement  of  the  Wisconsin  Eiver  having  been 
abandoned,  the  present  object  is  to  obtain  a  navigable  channel  from 
Portage  on  the  Wisconsin  Eiver,  to  the  harbor  of  Green  Bay,  160 
miles. 

Project. — The  original  project  of  1872  was  a  continuation  of  the  proj- 
ect to  be  carried  out  by  the  Fox  and  Wisconsin  Improvement  Com- 
pany. The  present  project  is  that  recommended  by  the  Board  of 
Engineers  of  May  14, 1886,  and  is  to  deepen  the  Fox  River  by  rock 
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excavation  and  dredging  from  Portage  to  Montello  to  4  feet  depth,  and 
from  Montello  to  Green  Bay  to  6  feet  depth;  to  widen  the  river  chan- 
nels to  100  feet  throughout;  to  dredge  the  channel  in  the  Neenah 
River,  and  to  remove  the  bar  at  the  moath  of  the  Fond  du  Lac  Kiver. 
Present  works. — The  present  works  are  as  follows: 


Upper 
Fox. 


Lower 
Fox. 


Total. 


Locks  .. 
Dams  . . 
Canals  . 


27 
18 
12 


Total. 


20 


55 


Of  the  Ic^kfl,  15  are  of  stone;  14  built  by  the  United  States  and  1  by 
the  canal  company,  but  repaired  by  the  United  States  in  1878.  The 
remaining  12  are  wooden  locks,  which  have  been  rebuilt  and  repaired 
from  time  to  time. 

Of  the  dams,  1  is  of  masonry,  11  of  cribs,  1  of  piles  and  cribs  with 
movable  weir,  and  2  of  brush  and  stone. 

Of  the  canals,  the  one  at  Portage,  2  miles  long,  is  revetted  its  entire 
length  on  both  sides  with  a  timber  revetment.  At  Appleton,  above 
the  first  lock,  there  is  a  cement-laid  stone  revetment  wall  about  800 
feet  long  and  from  16  to  20  feet  high.  It  was  built  by  the  United  States 
in  1879-80.  Below  the  guard  gate  Kaukauna  is  a  dry-stone  revetment 
wall  about  1,200  feet  long.  It  was  built  by  the  canal  company  and  may 
have  to  be  rebuilt  in  places,  as  it  shows  signs  of  yielding.  Also,  in  the 
left  bank  of  the  fourth  level  at  Kaukauna  there  is  a  core  wall  of  cement 
masonry  77  feet  long,  built  in  1893-94 ;  in  the  right  bank  of  the  same 
level,  two  core  walls,  one  600  feet  long,  built  in  1892-93,  and  one  143 
feet  long,  built  in  1893-94;  and  in  the  right  bank  of  the  flCth  level,  one 
376  feet  long,  built  in  1893-94. 

Dry  masonry  retaining  walls  were  bailt  along  right  bank  of  canal 
above  the  "combined  locks,''  621  feet  long,  11  feet  high,  built  in  1895 
and  1896,  and  below  Kaukauna  first  lock,  123  feet  long,  12  to  14  feet 
high,  built  in  1897. 

Masonry  waste  weirs  in  the  second,  third,  and  fourth  levels  at 
Kaukauna  were  built  in  1894-95  to  regulate  the  water  in  the  Kaukauna 
system. 

Depth  of  water. — ^The  fall  from  Menasha  to  Green  Bay  is  about  170 
feet,  and  on  the  upper  Fox,  from  Portage  to  Lake  Winnebago,  about 
30  feet.  Previous  to  any  improvements  the  river  was  obstructed  by 
rapids  and  at  places  ]K)rtages  had  to  be  made. 

As  stated  above,  the  project  contemplates  a  channel  6  feet  deep  from 
Green  Bay  to  Montello  and  4  feet  deep  from  MonteUo  to  Portage;  these 
channels  to  have  a  minimum  width  of  100  feet. 

On  the  lower  Fox,  which  is  thoroughly  canalized,  the  crests  of  the 
dams  are  uniformly  6  feet  above  the  breast  walls  of  the  locks  immediately 
below,  and  where  rapids  are  passed  by  means  of  several  locks  the  breast 
wall  of  any  one  is  about  the  same  elevation  as  the  lower  miter  sill  of  the 
lock  above.  The  exception  is  the  lower  miter  sill  of  the  Menasha  Lock, 
which  is  1.5  feet  higher  than  the  breast  wall  of  the  next  lock  below,  the 
Appleton  First  Lock.  This  condition  gives  only  4.6  feet  of  water  at  the 
lower  miter  sill,  Menasha  Lock,  when  the  river  is  at  a  low  stage.  When 
the  river  i«  at  a  high  stage,  with  a  surplus  of  1  foot  or  more  flowing 
over  the  Appleton  Dam,  there  is  6  feet  over  the  sill.    It  is  impossible 
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to  raise  the  crest  of  the  Appleton  Dam,  so  that  it  will  be  necessary  to 
lower  this  sill  when  the  Menasha  Lock  is  rebuilt. 

Daring  the  last  year  the  water  in  the  lower  Fox  and  Lake  Winnebago 
has  been  well  maintained  at  the  crest  of  the  dams  thronghoat  the  year, 
with  few  exceptions.  This  is  the  first  fall  year  this  has  occnrred,  and 
was  brought  aboat  by  the  enforcement  of  Rale  12.  The  rule  was  not 
strictly  enforced  against  the  water  users  at  Neenah  and  Menasha,  but 
they  were  allowed  certain  privileges  by  the  authority  of  the  Secretary 
of  War.  For  the  exceptions  thus  made  attention  is  invited  to  the 
history  in  the  report  of  Mr.  L.  M.  Mann,  assistant  engineer,  appended 
to  report  upon  Operating  and  Care  of  Locks  and  Dams  on  Fox  River, 
Wisconsin;  also  accompanying  hydrographs,  etc.,  showing  stages  of 
water,  etc. 

The  violators  of  Rule  12,  Rules  and  Regulations  for  the  Navigation 
and  Use  of  Locks  and  Canals  on  Fox  River,  were  prosecuted  by  the 
United  States  attorney,  Mr.  M.  0.  Phillips,  in  whose  report,  herewith 
apj»ended,  further  details  are  given. 

During  the  fiscal  year  ending  June  30, 1897,  navigation  closed  No- 
vember 14, 1896,  on  the  Fox  and  Wolf  rivers,  and  was  again  opened 
April  10, 1897,  excepting  at  Depere,  on  the  16th,  and  in  Portage  Canal, 
on  the  23d  of  April,  1897. 

Operations  during  the  fiscal  year. — ^The  work  done  during  the  year 
consisted  principally  in  rebuilding  the  outlet  of  the  wasteweir  at  Kau- 
kauna  Second  Lock,  the  construction  of  a  roadway  npon  United  States 
property  from  the  warehouse  at  the  Appleton  First  Lock  to  Lake  street, 
the  construction  of  fishways  in  the  Eureka,  Berlin,  and  White  River 
dams,  a  small  amount  of  dredging  on  the  lower  Fox  near  Appleton  and 
Menasha.  A  survey  and  plan  for  harbor  of  refuge  at  Stockbridge 
Landing,  on  the  east  shore  of  Lake  Winnebago,  and  an  examination  of 
the  Wolf  River  were  also  made.  The  timber  shed  at  Appleton  First 
Lock,  under  construction  at  the  date  of  the  last  annual  report-,  was 
completed. 

Preparations  have  been  made  to  build  a  new  crib  dam  with  masonry 
abutments  and  to  remove  the  old  brush  and  stone  dam  at  Princeton. 

The  dredging  along  the  lower  Fox  consisted  (1)  in  removing  about 
640  cubic  yards  of  rock  from  a  cut  1,830  feet  long,  varying  from  20  to  40 
feet  in  width  and  from  3  inches  to  2  feet  in  depth,  between  Appleton 
First  Lock  and  the  Chicago,  Milwaukee  and  St.  Paul  Railroad  Bridge 
and  (2)  in  widening  the  Menasha  Canal  between  the  Wisconsin  Central 
and  Tayce  Street  bridges. 

The  river  and  harbor  act  of  June  3, 1896,  provided  for  a  "harbor  of 
refuge  on  the  east  shore  of  Lake  Winnebago,  at  one  of  the  several  land- 
ings on  said  shore,  the  location  of  which  harbor  of  refuge  shall  be  deter- 
mined by  the  Government  engineer."  In  accordance  with  this  provision, 
surveys  were  made  at  three  places,  Stockbridge  Landing,  Mud  Creek, 
and  Calumet  Harbor  (Pike  Creek),  the  first  of  which  was  selected  as  the 
best  location  for  the  harbor.  The  citizens  of  Stockbridge  have  donated 
to  the  United  States  3.09  acres  of  land  for  the  harbor  and  set  aside  a 
strip  of  land  for  public  use  as  a  highway  from  the  harbor  to  the  existing 
highway  leading  to  Stockbridge.  It  is  expected  to  begin  the  dredging 
at  this  harbor  as  soon  as  the  land  has  been  accepted  by  the  War 
Department. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $1,500  for 
removing  bars  and  snags  from  the  Wolf  River  below  Shawano,  Wis. 
An  examination  was  made  in  August  and  project  submitted  for  doing 
the  work  called  for  between  Lake  Poygan  and  l^ew  London,  47  miles — 
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all  tbat  the  fands  would  permit.  It  is  expected  to  commence  this  work 
dariug  July,  1897.  Farther  details  will  be  found  in  the  appended  report 
of  Mr.  L.  M.  Mann,  assistant  engineer. 

Remarks  and  recommendations. — The  river  and  harbor  act  of  June  3, 
1696,  appropriated  $3,000  for  a  thorough  investigation  of  the  character, 
limitations,  and  description  of  the  property  and  rights  of  the  United 
States  in  connection  with  the  improvement  of  the  Fox  and  Wisconsin 
rivers.  This  investigation  was  intrusted  by  the  Secretary  of  War  to 
the  Hon.  Edward  S.  Bragg,  of  Fond  du  Lac,  Wis.,  and  the  information 
when  obtained  will  be  of  great  value. 

Ko  action  has  yet  been  taken  upon  the  matter  of  the  use  of  flush 
boards  or  other  means  of  making  avail  of  all  the  natural  flow  of  water 
and  preventing  the  waste  thereof  to  the  height  to  which  the  right  of 
the  United  States  to  hold  the  same  has  been  established  and  without 
interfering  with  private  rights,  as  directed  by  the  river  and  harbor  act 
of  June  3, 1896.  it  appears  from  an  investigation  of  the  subject  that 
the  United  States  can  not  legally  place  flush  boards  upon  the  Govern- 
ment dams  without  interfering  with  private  rights.  A  special  report 
was  made  upon  this  subject,  dated  July  7, 1896. 

By  the  courtesy  of  water-power  owners  a  table  has  been  made  by 
Mr.  L.  M.  Mann,  assistant  engineer,  of  all  water  powers  on  the  lower 
Fox,  which  shows  clearly  the  great  value  of  this  improvement. 

The  repairs  to  boats  and  dredges  belonging  to  the  Fox  River  improve- 
ment are  now  made  at  a  private  shipyard  in  Oshkosh,  Wis.  The  cost 
of  hauling  these  boats  out  of  the  water  is  so  large  as  to  justify  the  con- 
struction of  a  dry  dock  on  Government  land  along  the  lower  Fox. 

The  rebuilding  of  the  Princeton  and  Grand  River  dams,  for  which 
the  necessary  funds  are  now  on  hand,  will  complete  the  replacement  of 
all  temporary  structures  in  the  improvement  by  permanent  ones.  The 
only  work  left,  therefore,  to  complete  the  existing  project  is  to  dredge 
the  upper  Fox  to  the  required  depth  and  to  rebuild  the  Menasha  Lock 
so  as  to  give  6  feet  of  water  over  the  lower  miter  sill  at  all  stages  of 
water  in  the  river.  This  is  a  wooden  lock  nine  years  old,  and  will 
require  rebuilding  within  two  years  in  order  to  be  absolutely  safe.  To 
give  the  required  depth  and  to  make  a  better  structure  than  the  present 
one  slightly  increases  the  estimate  for  rebuilding.  It  can  be  rebuilt 
properly  for  $16,000. 

Soundings  taken  last  winter  upon  the  ice  from  Oshkosh  to  Fort  Win- 
nebago Lock  show  that  there  remains  2,060,831  cubic  yards  of  material 
to  be  removed  to  give  the  required  depth,  which  will  cost  $164,860.48. 
The  banks  of  the  river  are  eroded  by  floods  and  rains  and  the  channels 
gradually  obliterated.  The  quantity  of  material  brought  into  the  chan- 
nels can  not  be  accurately  estimated  at  this  time.  After  the  projected 
depth  has  been  secured,  proper  observations  will  give  this  amount. 
At  the  worst  places  the  banks  have  been  revetted,  and  this  revetment 
may  have  to  be  continued,  not  only  to  protect  the  banks  against  fresh- 
ets, but  also  in  the  narrow  parts  against  the  wash  of  passing  vessels. 
The  dredges  in  present  use  can  not  cast  material  very  far  from  the 
channel,  so  that  it  has  to  be  rehandled.  By  means  of  another  kind  of 
dredge  the  material  could  be  deposited  at  such  distance  that  it  would 
not  need  rehandling  and  would  not  be  brought  back  into  the  channel 
by  wave  wash,  etc.  It  will  be  more  economical  to  obtain  such  a  dredge 
at  once,  not  only  for  the  purpose  of  completing  the  project,  but  also  for 
future  use  in  maintaining  the  channel  depth,  than  to  continue  using  the 
present  dipper  dredges.  The  material  to  be  removed  could  not  well  be 
handled  by  a  rotary  pump  dredge.  A  chain  bucket  dredge  is  weU 
suited  to  the  work  to  be  done  and  can  be  bought  for  about  $35,000. 
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Estimate  of  cott  of  oompleUmg  prof od  for  improving  Fox  Biver, 

Rebuilding  MeDasha  Lock $16,000.00 

Dredging  2,060,831  cable  yards  in  npper  Fox,  at  8  cents 164, 866. 48 

Total 180,866.48 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $41,770.90 

June  30, 1897,  amount  expended  during  fiscal  year 6, 174. 47 

July  1,  1897,  balance  unexpended 35,596.43 

July  1,  1897,  outstanding  liabilities 1,799.59 

July  1, 1897,  balance  available 33,796.84 

{Amount  (estimated)  required  for  completion  of  existiujj  project 180, 866. 48 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiine30,1899  100,000.00 
Submitted  iu  compliance  with  reauirements  .of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


List  of  appropriations  made  by  Congress  for  the  improvement  of  the  Fox  and  Wisoonsin 

rivers,  Wisoonsin, 

Act  of— 

March  2, 1867,  for  snag  boat  on  Wisconsin  River.... $40,000 

July  10,  1870,  for  improving  Wisconsin  River 100,000 

June  10, 1872,  for  purchase  of  works  on  Fox  River  from  Green  Bay  and 

Mississippi  Canal  Company 145,000 

March  3,  1873,  for  improving  Fox  and  Wisconsin  rivers 300, 000 

June  23, 1874 300,000 

March  3,1875 500,000 

August  14,  1876 270,000 

June  18, 1878 250,000 

March3,1879 150,000 

June  14, 1880 125,000 

March3,1881 125,000 

August  2, 1882 200,000 

July  5,  1884 160,000 

Augu8t5,  1886,  for  improving  Fox  River 56,250 

August  11,  1888,  for  improving  Fox  River 100, 000 

September  19,  1890,  for  improving  Fox  River 100,000 

July  13, 1892,  for  improving  Fox  River 75,000 

August  17,  1894,  for  improving  Fox  River 37,500 

June  3,  1896,  for  improving  Fox  River 87,500 

Total 3,071,250 


REPORT  OF  MR.  M.  C.  PHILLIPS,  UNITKD  STATES  ATTORNBT. 

OsiiKOSH,  Wis.,  July  ISj  1897, 
Captain  :  The  suits  referred  to  in  the  report  of  my  predecessor,  under  date  of  June 
30,  1896,  relating  to  the  Fox  and  Wisconsin  rivers,  are  still  pendiug  in  the  United 
States  circuit  court,  and  none  of  them  have  been  moved  since  the  date  of  his  report. 
No  new  civil  cases  have  been  commenced  relatiug  to  the  same  subject  during  they  ear. 
There  have  been  several  criminal  oases  brought  during  the  year  for  drawing  water 
from  the  Government  canal  below  the  level  established  by  the  Secretary  of  War,  in 
which  indictments  have  been  found  by  the  grand  jury. 

My  term  of  office  covering  only  two  months,  viz,  May  and  June  of  the  year,  no 
action  in  any  of  these  matters  was  taken  during  that  time.    They  are  all  pending 
for  trial,  and  will  be  brought  on  for  hearing  at  the  October  term,  1897. 
Yours,  truly, 

\f    /^    Phillips 
United  States  Diikiet  Attorney,  Eastern  JHstrist  of  WiseonHn. 
Capt.  Obobob  a.  Zinn, 

Milwaukee,  Wi$. 
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BKPOBT  OF  MR.  L.  M.  MAKN,  ASSISTAITT  BNOINBKR,  FOX  RIVKR  IMPROVEMENT. 

United  States  Engineer  Office, 

Oakkoah,  Wis,,  June  SO,  1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on 
"Improving  Fox  River,  Wisconsin,"  from  Portage  to  Green  Bay,  for  the  fiscal  year 
ending  June  30, 1897: 

The  work  done  during  the  year  consisted  principally  in  rebuilding  outlet  to  waste 
weir  at  Kaukauna  Second  Lock;  construction  of  roadway  at  Appleton  First  Lock; 
construction  of  fishways  in  Eureka,  Berlin,  and  White  River  dams;  commencing 
construction  of  Princeton  Crib  Dam ;  dredging  rock  channel  below  Chicago,  Mil- 
waukee and  St.  Paul  Railroad  Bridge,  Appleton;  widening  canal  above  Menasha 
Lock:  making  survey  and  plan  for  narbor  at  Stockbridge  Landing,  and  making 
examination  of  Wolf  River. 

construction  of  locks,  etc. 

WaaU  weir  at  Kaukauna  Second  Look,  (Rebuilding  outlet  of  weir.) — The  work  of 
rebuilding  this  outlet  of  the  waste  weir  was  commenced  October  9, 1896.  The  vit- 
rified pii>e  was  replaced  by  a  stone  culvert  laid  in  cement,  3i  by  4  feet  in  cross  sec- 
tion, connected  with  the  weir  wall  in  a  stone  arch.  It  runs  282  feet  from  weir  to 
below  draw  bridge  along  left  side  of  lock,  emptying  into  third  level. 

One  thousand  three  hundred  cubic  yaras  of  earth  was  excavated  from  the  trench 
and  all  the  serviceable  sewer  pipe  was  removed  from  the  old  outlet.  Two  hundred 
and  sixty-nine  cubic  yards  of  cement  masonry  was  laid  for  the  sides  and  bottom  and 
56ieabic  yards  of  fla^  stone  was  placed  in  cement  for  the  top.  One  thousand  two 
hundred  and  fifty  cubic  yards  of  earth  excavated  from  the  trench  was  replaced,  and 
material  left  over  was  hauled  by  team  to  Kaukauna  warehouse  and  stored,  complet- 
ing the  rebuilding  of  the  outlet  November  20, 1896. 

Timher  shed  at  Appleton  First  Lock. — This  shed,  which  was  under  construction  at  the 
close  of  last  fiscal  year,  was  given  three  coats  of  No.  20  paint  on  the  outside,  com- 
pleting the  construction  of  same. 

Boadwag  at  Appleton  First  Lock. — For  the  purpose  of  giving  access  by  team  from 
Lake  street  to  the  United  States  buildings  at  the  lock,  this  roadway  was  built  on 
United  States  property.  The  construction  was  commenced  May  20  and  completed 
June  5, 1897. 

One  thousand  two  hundred  and  sixty-five  cubic  yards  of  earth  was  excavated  by 
plow  and  scraper  from  cut  side  of  roadway  and  placed  in  fill  side.  Three  lines  of 
24-inch  old  sewer  pipe  were  nlaced  for  culverts  under  roadway. 

This  roadway  is  1,080  feet  long  and  15  feet  wide,  and  runs  along  hillside  on  right 
side  of  canal  from  Lake  street  to  warehouse.  The  road  was  well  ditched  on  the 
inside. 

lUhways  on  Eureka,  Berlin,  and  White  River  dams. — ^In  accordance  with  the  require- 
ments of  the  State  law,  fishways  were  placed  in  these  dams  last  fall.  They  are  all 
of  the  same  construction,  and  consist  of  a  riffle  trough  4  feet  10  inches  by  24  inches 
and  24  feet  long,  covered.  Riffles  are  14  inches  apart  and  openings  are  10  inches 
wide.  The  trough  is  fastened  at  the  crest  of  the  dam  and  runs  to  low  water,  with  a 
gate  at  the  upper  end  to  regulate  the  water  or  shut  it  off. 

The  construction  of  fishways  on  these  dams  was  commenced  on  October  6  in  the 
order  named.  The  material  was  transported  from  Oshkosh  to  the  dams  in  conjunc- 
tion with  the  trip  of  inspection  on  tlie  Upper  Fox. 

Fishwaif  on  Eureka  Dam. — One  thousand  five  hundred  and  seventy-nine  feet  B.  M. 
pine  lumber  was  framed  and  secured  in  place,  forming  the  trough,  gate,  supports, 
etc.  The  trough  was  connected  with  the  navigable  pass  between  the  third  and 
fourth  valves.  Nine  pieces  12  by  12  inches  by  6  feet  to  8  feet  were  driftbolted  to  the 
apron  timbers  of  dam  for  supports  of  lower  end  of  the  trough,  to  which  it  was 
securely  fastened. 

The  best  opening  of  the  head  gate  was  determined  by  experiment  to  be  12  by  18 
inches,  which  fills  the  trough  with  water  completely,  and  but  little  water  passes 
through  the  openings  in  top. 

Flskwag  on  Berlin  Dam.^Oae  30-foot  rock-elm  pile  was  driven  for  support  of  lower 
end  of  trough,  and  5  22-foot  piles  were  driven  at  upper  end  above  the  dam  to  protect 
it  from  ice  and  drift.  A  pine  bent  was  securely  placed  to  support  middle  of  trough. 
Experiments  determined  that  opening  the  gate  18  inches  the  trough  is  completely 
filled  with  water  with  a  minimnm  current  and  without  forcing  the  water  through  the 
openings  on  the  top. 

Fishwajf  on  White  River  Dam.— The  upper  end  of  this  fish  way  was  let  into  the  crest 
of  the  dam  12  inches.  Experiment  determined  that  when  the  gate  is  raised  18  inches 
and  flnshboards  are  removed  from  the  crest  the  trough  fills  within  2  inches  of  the 
top.    The  construction  of  this  fishway  was  completed  on  November  10, 1896. 
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The  pile  driver  which  was  need  in  driving  the  piles  was  towed  to  Berlin  hy  the 
steam  tug  Fox  and  her  machinery  laid  up  for  the  winter. 

Princ^UM  Dam. — ^The  old  brush  and  stone  dam  at  this  place  is  worn,  and  is  to  be 
replaced  by  a  timber-crib  dam  with  masonry  abutments.  Land  is  about  to  be  pur- 
chased for  the  right  abutment,  the  left  abutment  resting  on  United  States  property. 
Materia]  is  being  purchased  and  received  and  all  preparation*  are  being  made  to 
commence  construction  this  month  (June,  1897). 

DRBDOINO  LOWBR  FOX. 

Canal  helow  ChicagOf  Milwaukee  and  St.  Paul  Railrottd  Bridge,  Appleion,  WU. — On  May 
21, 1897,  dredge  No.  2  was  towed  by  steam  tng  Boscohel  from  Cedars  to  Appleton,  and  ' 
cleaned  the  channel  between  the  bridge  and  Appleton  First  Look.  Cuts  were  made 
io  rock,  1,880  feet  by  20  feet  to  40  feet  by  3  inches  to  2  feet,  and  540  cubic  yards  of 
large  flat  stones  excavated,  which  were  of  such  size  and  shape  that  they  could  not  be 
lifted  by  the  dipper  bui  were  shoved  side  wise,  making  the  work  slow  and  expensive. 
The  work  was  completed  June  7,  1897. 

Total  amount  dredged,  540  cubic  yards;  total  amount  rehandled,  184  cubic  yards. 

Widening  canal  above  Mena$ha  Lock. — ^June  8, 1897,  dredge  No.  2  was  towed  by  steam 
tug  Boscoiel  from  Appleton  to  M^nasha  Canal,  where  cuts  310  feet  bv  20  feet  by  3  feet 
to  4  feet  were  made,  excavating  774  cubic  yards  of  hardpan,  which  was  banked  on 
the  left.  The  intention  is  to  widen  the  canal  about  20  feet  between  the  Wisconsin 
Central  Railroad  and  Tayco  Street  bridges. 

8URVET8. 

For  a  harhcr  of  refuge^  east  shore  of  Lake  Winnebago. — ^In  accordance  with  yonr 
authority  of  July  20,  1896,  surveys  were  made  at  Stookbridffe  Landing,  Mud  Creek, 
and  Calumet  Harbor  (Pike  Creek),  on  the  east  shore  of  Lake  Winnebago,  to  deter- 
mine the  best  location  for  a  harbor  of  refuge,  as  provided  for  in  the  river  and  harbor 
act  of  June  3, 1896.     •    •     • 

A  project  was  submitted,  and  approved  by  the  Secretary  of  War  November  4, 1896, 
as  follows:  "That  the  harbor  be  located  at  Stockbridge  Landing,  on  land  donated 
by  citizens  of  the  town  of  Stockbridge."  The  plan  contemplates  an  entrance  chan- 
nel 6  feet  deep  and  100  feet  wide,  extending  from  the  6-foot  contour  in  Lake  Winne* 
bago  to  a  point  100  feet  inside  the  shore  line,  protected  on  the  south  side  by  a  single 
pier  250  feet  long  and  an  interior  basin  about  *2i  acres  in  area.  As  the  appropriation 
available  is  not  sufficient  to  do  the  entire  work,  it  is  proposed  to  excavate  the 
entrance  channel  and  basin  and  drive  a  few  guide  piles  at  the  entrance,  omitting 
the  protection  pier  for  the  present. 

The  citizens  of  Stockbridge  have  transferred  to  the  United  States,  free  of  coet^ 
3.09  acres  of  land  for  the  harbor,  and  also  a  strip  of  land  for  public  use  as  a  roadway 
connecting  the  harbor  with  the  present  highway  leading  to  Stockbridge.  As  soon 
as  tliis  land  is  accepted  the  work  of  making  the  harbor  can  commence. 

Examination  of  Wolf  Biver. — In  compliance  with  the  authority  of  July  22,  1896,  a 
preliminary  examination  was  made  of  the  Wolf  River,  Wisconsin,  August  11  to  13, 
inclusive,  on  the  steam  tug  Fox  for  the  purpose  of  determining  a  project  for  the 
expenditure  of  the  amount  appropriated  by  the  river  and  harbor  act  of  Jnne  3, 1896, 
viz,  '*  $1,500  appropriated  for  removing  bars  and  snags  from  the  Wolf  River  below 
Shawano."    •    •    ^ 

A  project  was  submitted  and  approved  by  the  Secretary  of  War,  November  5, 1896, 
to  the  effect,  to  remove  all  snags  and  leaning  trees  obstructing  navigation  between 
New  London  and  Lake  Poygan,  a  distance  of  47  miles,  and  to  dredge  a  channel  80 
feet  wide  and  4^  feet  deep  at  medium  stage  through  the  following  bars :  New  Lon- 
don Bar,  600  feet  long  with  2^  feet  of  water;  Little  Wolf  Bar,  400  feet  long  with  3i 
feet  of  water;  Upper  Muckwa  Bar,  300  feet  long  with  3^  feet  of  water;  Lower 
Muckwa  Bar,  400  feet  long  with  3^  feet  of  water;  Tom  Wall  Bar,  300  feet  long  with 
3  feet  of  water;  and  removal  of  wreck  of  steamer  Tom  Wall. 

The  dredging  is  estimated  at  11,000  cubic  yards  and  477  snags  and  deadheads  and 
225  leaning  trees  to  be  removed.  It  is  expected  to  commence  this  work  during  the 
month  of  July. 

For  Princeton  Dam. — As  the  United  States  does  not  own  any  land  on  the  right  bank 
af  the  Fox  River  adjacent  to  the  site  of  the  proposed  new  dam  at  Princeton  Lock,  a 
snrvey  was  made  to  determine  the  land  needed  for  the  right  abutment  of  the  new 
dam.  A  map  and  tracing  of  the  survey  were  made,  showing  the  land  needed  to  be 
1  acre,  sitnated  in  Lot  2,  Sec.  35,  T.  16  N.,  R.  11  K.,  and  belonging  to  Mr.  Franz 
ZUlke,  with  whom  negotiations  have  been  entered  upon  for  its  transfer. 

General  remarke. — "Die  dredges  on  the  Upper  Fox,  for  the  fiscal  year  ending  June 
30, 1807,  completed  between  Berlin  and  Eureka  locks  a  navigable  channel  100  feet 
wide  and  6  feet  deepi  and  removed  bars  from  other  portions  of  the  Upper  River. 
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Data  in  tabular  form  accompanies  this  report,  showing  the  amount  of  work  and  cost, 
in  diJSerent  relations,  of  dredging  done  by  all  of  the  dredges  on  Fox  Biyer  during 
the  year  1896. 

As  the  result  of  last  winter's  survey  of  the  Upper  Fox,  a  complete  estimate  of  the 
amount  of  dredging  necessary  to  complete  the  project  is  herewith  given  in  tabular 
form. 


Milepost  12  to  Eureka  Look. 

Berlin  to  White  River  Lock. 

White  River  to  Princeton  Look. 

Mllepoetb. 

Cubic 
yards. 

ICileposta. 

Cubic 
yards. 

Hilepoflta. 

Cubic 
yards. 

12iol3             

3,664 
2,334 
2,540 
8.936 
13.941 
21, 464 
18,464 
20, 181 
18,806 
14. 187 
17.284 
29,075 
16,743 

Berlin  T^«t  to  33 

White  River  to  43.... 
43  to  44 

4.647 
28,193 

13tol4        

33  to 

34  to 

35  to 

36  to 
87  to 

38  to 

39  to 

40  to 

41  to 

42  to 

34 

28,380 
22.624 
24,608 
36, 781 
27,532 
32,900 
26,995 
82,189 
25,017 
21,541 

14  to  15 

35 

44  to  45 

29.823 
80  901 

15tol6        

36 

45  to  46 

16tol7 

37 

46  to  47 

89,430 
37, 151 

17  to  18 

38 

47  to  48 

]8tol9    

39 

48  to  49 

27,843 
83,788 

19  to  20 

40 

49  to  50 

20to21         

41 

50to51 

81,454 
87  643 

31  to  22 

42 

51  to  52 

22  to  23 

White  RivnrLofllr 

52  to  Princeton  Look. 

16,295 

23  to  24 

S4toKiii«kaLock 

Total 

186.619 

278,578 

817, 169 

Princeton  to  Grand  River  Lock. 

Grand  River  to  MontelJo  Lock. 

Mllnposta. 

Cable 
yards. 

MUeposta. 

Cubic 
yards. 

Prin«»t(ni  Lock  to  63 - 

24,269 
33,270 
45,828 
21,959 
500 

GrandPivftp  T.nftk*o7i..  ...  .  ^ 

29,218 
27,452 
80,692 
25.422 

5Sto54   

74  to  75 

75  to  70 
76toM 

^      .............. 

5ito5& 

56  to  66 

nntAlln  T^aaIt             _ 

Uto67 

OTioSS 

68  to  59 

6.160 
5,618 
10,913 
17,804 
42,682 
68,081 
47,436 
84,850 
86.276 
123 
968 
40,170 
46,949 
81^300 
37,325 

69  to  60 

00  to  61 

61  to  62 

6Sto63   

C8to64 

64  to  66 

e6to66 

66  to  67 

f7to68  

66  to  69 

09  to  70 

70  to  71 

71  to  72 

71to73=:6randRWer 

Look 

Total             

541,481 

162,780 

MonteUo  to  Governor  Bend  Lock. 

Governor  Bend  to  Port  Winnebago  ] 

Look. 

MileposU. 

Cable 
yaxda. 

Milepoflte. 

Cubic 
yards. 

08  to  81 

791 
261 

Governor  BAnd  Lock  tn  101 

24.972 
51  209 

g4to86                     

101  to  1 

102  to  1 
108  tol 
1(Ut0l 

02' **.... 

0to86 

03 

70,162 

96  to  87 

04 

73,554 

87to88 

4,948 
2,647 
3,154 
17,215 
24,206 
38,081 
23,944 
17.884 
12, 519 
29,865 
81,820 
22,372 
44,608 
29,292 

50,706 

88  to  89 

89  to  90 

90  to  91 

81to92 

92  to  93 

83  to  94 

84  to  95 

96  to  96  i 

98  to  97 

97to96  .. 

96  to  99 

99  to  100 

160  to  Governor  Bend  1 

,,ook 

^4ij            

803,606 

270,608 
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CnUo  yaxdB. 

Total  between  Oshkosh  and  Montello  Lock 1,486,622 

Total  between  Montello  Jjock  and  Fort  Win nebago  Lock ••.. 574, 209 

Total  between  Oshkosh  and  Fort  Winnebago  Lock 2, 000, 881 

This  can  be  red  need  296,515  cnbic  yards  by  leaving  channel  75  feet  wide  between 
high  banks,  from  Section  Post  90  to  Fort  Winnebago  Lock. 

No  dredging  required  between  Oshkosh  and  Section  Post  12,  between  Enreka  and 
Berlin  Locks,  and  between  Montello  and  Section  Post  83. 

This  estimate  is  based  on  6-feet  dredging  to  Montello  and  4  feet  from  Montello  to 
Fort  Winnebago  Lock  below  mean  low  water,  a  grade  haviog  been  established  in 
each  section  between  locks.  From  Lake  Bntte  dee  Morts  to  Enreka  Lock,  the  grade 
was  taken  i^om  the  crest  of  the  Menasha  dam  to  mean  low-water  mark  on  lower 
Eureka  gauge.    An  allowance  of  38^  per  cent  was  made  for  dipper  measurement. 

Eiiimate  of  oott. 

1,486,622  cubic  yards,  at  8  cents $118,929.76 

574,209  cubic  yards,  at  8  cents 45,936.72 

2,060,831  cubic  yards,  at  8  cents 164,866.48 

In  estimating  the  cost  it  is  based  on  6  cents  per  cubic  yard,  and  if  the  old  method 
of  dredging  is  used,  another  33^  per  cent  must  be  added  for  rehandling,  which 
practically  makes  the  cost  8  cents  per  cubic  yard. 

As  the  principal  work  remaining  to  complete  the  project  of  the  Fox  River 
improvement  is  the  dredging  on  the  Upper  Fox,  I  would  again  respectfully  draw 
attention  to  my  special  report  of  October  30, 1896,  in  regard  to  the  improvement  of 
the  dredging  plant  on  the  Fox  River.  As  stated  therein,  I  believe  a  plant  can  be 
built  for  $35,000  (a  liberal  estimate),  adaptable  to  the  conditions  on  the  Upper  Fox, 
that  could  handle  250  cubic  yards  per  hour,  or  as  much  as  the  four  present  dredges. 
Such  a  dredge  would  avoid  rehandling  the  material,  place  it  where  wanted,  and  gen- 
erally eliminate  the  cost  of  dumping  privileges,  and  remove  it  from  the  attack  of 
high  water  and  channel  currents.  Such  a  plant  should  dredge  for  one-qnarter  the 
cost  or  less,  say  2  cents  per  yard.  If  only  one-half  the  amount  estimated  to  be 
dredged,  or  1,000,000  cubic  yards  were  handled  by  the  new  plant,  a  saving  of  $60,000 
would  be  gained  or  about  double  the  cost  of  the  plant  aside  from  the  general 
advantages  of  the  method  before  enumerated. 
Very  respectfully,  your  obedient  servant, 

L.  M.  Mann,  Asmtant  Engineer. 

Gapt.  George  A.  Zinn, 

Corp$  oj  Engineers,  U»  8,  A. 


COMMERCIAL  STATISTICS. 

Liit  of  artiolee  traneported  on  Fox  Biver,  Wieoonein,  during  season  of  1896. 


Articles. 


Beer 

Brick 

Cedar  pofttB 

Coal 

Cord  wood 

Drain  tile 

Flour 

Gravel 

Grain,  floor,  and  mill  staffe 

Land  plaster 

Lath 

Lime , 

Logs 


Quantity 
in  tons. 


249.5 
7,424 
150 
25,531.5 
15,772 
100 
66.5 
2,»40 
5,096 
75 
326 
259 
66,159 


Articles. 


Lumber 

Merchandise  (general) 

Oil 

Paper 

Pnlpwood , 

Salt 

Sand 

Sewer  pipe 

Shingles 

Slabs 

Stone 

Total 


5,672.5 
8,478 
113.5 
52.5 
2,906 
2,181 
7,845 


80 
8,108 


148,110 


ngers,  22,576b 
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Idst  0/  boats  namgating  Fox  Bivor  hHween  Portage  and  Groen  Bay,  Wi$.,  1896. 


Name  of  boat. 


Kind. 


Draft 
in  feet. 


Tonnage. 


Class. 


XTalyii 

J.  H.  Crawford... 

B.F.Carter 

08sl«a.Cook 

Fashion , 

J.H.Marston 

John  Lynch 

D.A.Cad7 

IC. D.Moore  ...2. 

Hnstler 

John  Deneesen... 
NetUe  Denesaen. 

AgnesC 

Yoliuiteer 

]>.L.Ubbe7 

Homing  Bell 

Eolipee 

Venture 

Georgia 


J.Portor 

Nellie  Chnroh . 

Long  Tom 

Jamoo 

Hastier 

Hustler 

Sandy  

Anna  M 

Theresa 

Cambria 

Gaselle 

Irma 

Nia 

Swallow 


Tug 

do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

Scow 

....do 

....do 

....do 

....do 

....do 

Barge 

....do 

....do 

....do 

Scow , 

Pleasure  yacht. 

....do... 

....do , 

....do , 

....do 

....do 

....do 


150 
100 
210 
210 

50 

75.25 

50 

50 

50 

50 

15 

22 

15.64 

17 

17 
0 

70 

01 

78 

45 
143 
123 
145 

07 

00 

80 
150 


Steam. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Sail. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tow. 

Do. 

Do. 

Do. 

Do. 
Steam. 

Do. 

Do. 

1)0. 

Do. 
Do. 
Do. 


Kon.— There  are  quite  a  number  of  small  pleasure  yachts  besides  those  mentioned. 

Xumber  of  lockages  on  Fox  Biver^  Wisconsin,  for  the  calendar  year  1896, 


Ko. 


Lock. 


Depere. ............... 

Little  Kauhauna 

BapideCroche 

Kankauna,  fifth 

Kaukauna,  fourth 

Kankauna,  third 

Kaukauna,  second..., 

Kankauna,  first 

Little  Chute,  fourth* 
Little  Cbnte,  third*.. 
Little  Chute,  second. . 
Little  Chute,  first.... 

Cedars  

Appleton,  fourth 

Appleton,  third 


Lock> 
ages. 


801 
808 
220 
803 
800 
302 
302 
802 


287 
294 


807 
810 


No. 


Lock. 


Appleton,  second 
Appleton,  first... 

Menasha 

Kureka 

Berlin 

White  Biver 

Princeton 

Grand  Riyer 

Montello 

Governor  Bend. . 
Fort  Winnebago. 
Portage 

Total 


Lock- 
ages. 


206 

884 

402 

424 

376 

123 

141 

105 

80 

61 

05 

71 


6,063 


•  Combined. 


H  H  2a. 

OPERATING  AND  CARE  OP  LOCKS  AND  DAMS  ON  FOX  RIVER,  WISCONSIN. 

The  expenditares  for  maintaining  the  existing  depth  of  navigation 
thioaghoat  the  Fox  Biver  and  canals;  for  repairs  to  mechanical  con- 
Btmctions  that  have  been  completed  and  in  use,  bnt  afterwards  injured 
by  flood  or  otherwise;  for  current  repairs  to  old  locks  and  dams  and 
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lock  houses,  and  for  lock  tenders'  services,  have  been  paid  from  the 
indefinite  appropriation  for  ^'operating  and  care  of  canals  and  other 
works  of  navigation,"  provided  for  by  section  4  of  river  and  harbor  act 
of  July  5, 1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expend- 
itures is  ai)peuded  hereto. 

The  work  during  the  fiscal  year  has  consisted  principally  in  dredging 
the  channels  of  the  river  and  canals  and  in  making  repairs  of  locks, 
dams,  canal  banks,  lock  houses,  dredges,  and  boats. 

For  details  of  work  done  during  the  year  see  the  report  of  Mr.  L.  M. 
Mann,  assistant  engineer,  appended  to  this  report.  His  report  is  accom- 
panied by:  1  tracing,  hydrograph  Lake  Winnebago,  discharge  of  Fox 
Kiver,  and  rainfall;  1  tracing,  statistics,  etc.,  of  water  powers  on  Gov- 
ernment dams.  Lower  Fox;  I  tracing,  statistics,  etc.,  of  water  powers 
on  private  dams,  Lower  Fox,  and  1  blue  print,  dredging  data  for  year 
1896. 

It  is  particularly  to  be  noted  that  this  is  the  first  year  in  the  history 
of  this  improvement  that  the  water  in  the  Lower  Fox  and  Lake  Win- 
nebago has  been  maintained  at  or  near  the  crests  of  the  dams,  a  condi- 
tion brought  about  by  the  enforcement  of  the  rules  and  regulations  for 
the  navigation  and  use  of  the  locks  and  canals  on  Fox  Biver,  approved 
by  the  Secretary  of  War  February  15, 1895,  under  the  river  and  harbor 
act  of  August  17, 1894. 

Money  statement. 

Jaly  1, 1896,  balance  unexpended $11,426.96 

Amount  allotted  for  fisoal  year  ending  June  30, 1897 62,666.03 

74,091.99 
June  30, 1897,  amount  expended  during  fiscal  year 66, 317. 49 

July  1, 1897, balance  unexpended 7,774.50 

July  1, 1897,  outstanding  liabilities 2,687.12 

July  1,1897,  balance  avaUable 6,087.38 

{Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1898. .  "  60, 009. 62 
Amount  avaUable  for  fisoal  yearending  June  30, 1898 65,097.00 


report  of  mr.  l.  m.  mann,  assistant  bnootsbb. 

opebatinq  and  care  of  locks  and  dams  on  fox  river,  wisconsin. 

United  States  Engineer  Office, 

OshkotK  WU,,  June  30, 1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  upon 
''  operating  and  care  of  canals  and  other  works  of  navigation  on  Fox  Kiver,  Wis- 
consin," from  Portage  to  Green  bay,  for  the  fiscal  year  ending  June  30,  1897. 

The  work  done  during  the  vear  consisted,  principally,  in  rebuilding  the  Depere 
Lock;  repairing  and  reenforcing  Little  Kaukauna  Dam;  building  retaining  wall 
below  right  abutment  of  Depere  Dam;  building  retaining  wall  below  Kaukauna 
First  Lock :  building  protection  above  and  below  Kaukauna  Guard  Lock;  repairs 
of  Little  Cnute  Com  Dined  Locks;  building  retaining  wall  above  Combined  Locks; 
repairs  of  Appleton  Second  Lock  and  Menasha  sluice  gates;  building  shore  protec- 
tion below  Eureka  Dam;  repairs  to  Eureka  Lock,  Dam,  lock  house,  and  roadway; 
repairs  to  Montello  Lock ;  repairs  to  boats  and  dredges ;  removing  bars  of  Upper  Pox 
River  by  dredging,  and  making  incidental  repairs  to  looks,  dams,  and  oaniu  banks. 

•Amount  allotted  if  estimate  is  approved. 
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MAIKTBNAMGB  OF  KAYIQATION. 

Navigation  was  closed  formally  November  14, 1896,  on  the  Fox  River  and  Wolf 
River.  Flnshboards  at  Berlin  and  White  Rirer  dams  were  removed  and  valves  in 
the  navieable  pass  of  Eureka  Dam  opened.  Water  was  drawn  from  the  Kaukanna 
and  Little  Chute  canal  systems  preparatory  for  the  winter.  Navigation  was  again 
opened  April  10,  excepting  at  Depere,  on  the  16th,  and  in  Portage  Canal  on  the  23d. 

The  water  in  the  Lower  Fox  and  Lake  Winnebago  has  been  well  maintained  at  the 
crest  of  the  dams  throughout  the  year  with  few  exceptions.  This  is  the  first  full 
year  this  has  occurred,  and  was  brought  about  by  the  enforcement  of  Rule  12.  The 
stages  of  Lake  Winnebago  are  shown  on  hydrograph  accompanying  this  report,  with 
discharges  as  observed  at  Rapide  Croche  Dam  and  precipitation  of  the  upper  valleys. 
Hydrograph  shows — 

Water  b«low  crest  of  dam days..  154 

Water  above  crest  of  dam do....  211 

Maximnm  height  of  water  April  17, 1897 feet..  +3.19 

Lowest  point  reached,  August  26, 1897 feet  below  crest..        .  7 

Of  the  one  hundred  and  fifty-four  days  below  crest,  water  was  less  than  one-tenth 
foot  below  crest  during  twenty -four  days. 
Maximnm  discharge,  April  23, 1897,  523,703  cubic  feet  per  minute. 
Mean  monthly  discharges  at  Rapide  Croche  for  year  are  as  follows : 

^orvT  Cubic  feet 

lovf  I  per  minate. 

January 165,795 

February 165,913 

March 162,506 

AprU 367,891 

May 240,756 

June(lto27) 195,752 


Cubic  feet 
lo86 :  per  minute. 

July 167,244 

August 87,177 

September 8,431 

October 63,833 

November 120,428 

December 142,071 

Mean  for  year,  157, 316. 

In  comparing  the  three  curves  of  last  year  with  this  it  will  be  noticed  that, 
although  the  rainfall  was  far  greater  in  1896,  the  discharges  in  1897  are  much  the 
greater.  This  was  due  to  the  fact  that  during  the  winter  and  spring  of  1896  the 
lakes  and  a^ioining  marshes  were  very  low  ana  took  up  much  of  the  surplus  water, 
while  this  spring  they  were  nearly  full,  having  been  kept  so  by  the  enforcement  of 
Rule  12.  The  lake  also,  althon^h  its  maximum  stage  was  slightly  higher  than  last 
year,  did  not  go  as  high  as  the  discharge  curve  might  indicate,  because  the  water  was 
sluiced  at  Menasha. 

In  continuance  of  the  history  of  the  water  regulation,  I  would  state  that  the  Osh- 
kosh  gauge  reached  its  maximum  June  8,  18S6,  at  +2.92,  after  which  the  waters 
commenced  to  recede  rapidly,  due  to  heavy  evaporation  and  a  meager  supply.  Con- 
trary to  all  warning  to  the  mill  men,  tne  water  continued  to  go  down,  and  on 
Aogust  21  all  the  muls  were  obliged  to  close  down.  The  water  continued  to  fall,  and 
at  this  time  it  was  apparent  that  the  flow  of  the  river  but  slightly  exceeded  the 
evaporation  of  the  lakes.  The  mills  on  the  Lower  Fox  ran  by  steam  with  few 
exceptions.  All  leakages  were  repaired  as  much  as  possible  and  the  water  hus- 
banded, although  some  water  had  to  be  sluiced  at  Menasha  Lock  to  keep  the  lower 
levels  full  for  navigation.  The  water  commenced  to  rise^  and  the  mean  for  the 
montii  of  September  was  +1.42,  the  highest  for  this  month  m  eleven  years. 

On  September  30  the  Secretary  of  War  rescinded  the  order  of  August  21,  and 
issued  a  new  order  permitting  the  mills  at  Neenah  and  Menasha  to  gradually  draw 
the  level  of  Lake  Winnebago  down  6  inches  below  the  crest  of  the  Menasha  Dam. 

A  new  company,  called  the  Neenah  and  Menasha  Water  Power  Company,  was 
organized,  which  comprises  all  the  water  powers  on  Fox  River  from  Neenah  and 
Menasha  to  Depere.  Its  committee  controls  and  divides  the  water  within  certain 
limits,  thereby  giving  a  more  uniform  and  just  distribution.  Many  of  the  conten- 
tions have  been  done  away  with,  and  during  last  fall,  when  water  was  generally  low, 
it  was  kept  up  beyond  expectations.  In  accordance  with  the  last  order  the  mills 
continued  to  slowly  draw  the  lake  down  until  it  reached  a  point  below  the  level 
prescribed  by  the  Secretary  of  War,  between  the  8th  and  10th  of  March,  and  the  mills 
were  verballv  requested  on  the  lOtn  to  stop  drawing  water.  This  order  was,  how- 
ever, suspended  on  the  same  day  awaiting  mrther  oraers  from  the  Secretary  of  War. 
On  March  Hf  by  order  of  the  Secretary  of  War,  the  mills  were  permitted  to  draw 
the  water  in  Lake  Winnebago  to  12  inches  below  the  crest.  The  mills  did  not  take 
advantage  of  this  order  until  the  19th,  when  the  committee  allowed  all  <<  first  water'' 
to  be  drawn,  and  on  the  31st  they  commenced  drawing  ''second  water.''  The  lake 
continued  to  rise  until  it  reached  its  flood  height,  April  17, 1897. 
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The  very  high  water  was  kept  down  by  slaicing  at  the  MenaHha  Dam,  but  the 
heavy  sluiciDe  at  one  side  only  caused  backwater  in  the  Menasha  River  and  reduced 
the  head  of  the  mills  on  that  side  very  materially.  Althoagh  the  regulation  has 
been  successful  in  many  respects,  it  is  again  apparent  that  the  United  States  should 
have  absolute  coutrol,  so  that  all  can  be  treated  alike. 

By  order  of  the  Secretary  of  War,  March  17, 1897,  the  authority  given  the  mills  at 
Neenah  and  Menasha  to  draw  the  water  below  the  crest  of  the  Menasha  Dam  was  to 
cease  upon  the  opening  of  navigation  (April  10,  1897). 

The  means  of  all  gauge  readings  were  calculated  and  tabulated  for  niueteen 
years.    Daily  discharge  computations  were  made,  tabulated,  and  plotted. 

In  order  to  show  the  importance  of  the  great  water  power  in  the  Lower  Fox  Val- 
ley, I  have  taken  great  pains  to  obtain  an  accurate  and  complete  tabulation  of  these 
powers,  which  is  appeuded  hereto.  The  data  to  base  calculations  on  was  kindly 
furnished  by  the  mill  men  themselves  and  is  therefore  supposed  to  be  correct. 

A  recapitulation  below  gives  the  horsepower  for  each  dam  individually,  and  also 
the  steam  power,  as  follows : 

GOVERNMENT  DAMS. 


Dams. 


Horsepower  of  wheels. 


Theoret- 
ical, com- 
Siitedf!roni 
ischsrfcesi 
of  the 
wheels. 


Practical 
wheel  ca- 
pacity. 


Amoant  of 
water  re- 
quired for 
the  wheels 
(cubic  feet 
per  min- 
ute). 


Theoretical. 


Horsepower  of  dams, 

computed  for  aflowage 

of  170,000  cubic  feel 

per  minute. 


Practical 
(75  per 
cent  01  the- 
oretical). 


Steam 
power 
(norse- 
power). 


Neenah  (private) . 

Menasha 

Appleton,  upper . . 
Apploton,  lower  .. 

Cedars 

LitUe  Chute 

Kankauna 

B*pide  Croche. . . . 
Little  Kaukauna. . 
Depere 


Total. 


5,163 
2,797 
7,329 
1,877 
5,227 
3,950 
6, 402 


4,176 
2,234 
5,903 
1,528 
4,217 
3,152 
5,144 


342,898 
248,806 
298, 809 
144,475 
250,888 
172,624 
239,514 


2,(r72 


2,130 


201,539 


2,646 
4,508 
2,721 
8,142 
8,864 
4,508 
2,748 
2,548 
2,694 


1,984 

8,381 
2,041 
2,356 
2,898 
3.881 
2,059 
1,911 
2,021 


35,417 


28,484 


29,877 


22,032 


1,732 

8,005 

975 

200 

150 


1.445 
*i,'833 


8,840 


PRIVATE  BAMa 


Appleton 

5,715 
5,336 
2,169 

4,597 
4,438 
1,735 

304.556 
152, 287 
76,199 

2,367 
5.957 
4,830 

1,775 
4,468 

2,205 

Combined  locks 

Xaukanna 

3,623 

Total 

13,220 

10, 770 

13,154 

9,866  1         2,205 

Totals  for  Govemment  and 
private  dams 

48,637 

39,254 

42.531 

81,898 

11,045 

The  power  of  the  dams  is  based  on  a  mean  flowage  of  the  river  of  170,000  onbic  feet 
per  minnte,  which  was  abont  the  mean  flowage  as  observed  for  the  past  year  and  as 
has  been  estimated  in  previous  years.  The  above  table  shows  that  the  pract i cal  wheel 
capacity  at  Neenah  and  Menasha  is  6,410  horsepower,  with  a  possible  consumption  of 
591,204  onbic  feet  of  wat<er  per  minnte,  or  abont  three  times  the  mean  flowage  of  170,000 
cubic  feet  per  minute,  with  an  estimated  practical  power  of  1,984  horsepower. 

The  total  practical  power  offered  by  Government  dams  is  estimated  at  22,032  horse- 
power, of  which  3,970  horsepower  at  Rapide  Croche  and  Little  Kaukauna  is  not  now 
and  little  of  it  ever  has  been  utilized.  The  reason  is  because  the  wat-er  rights  and 
the  adjoining  property  rights  belong  to  different  parties  and  they  can  not  be  har- 
monized, causing  a  very  large  yearly  loss.  The  total  practical  horsepower  of  the  Fox, 
from  Neenah  and  Menasha  to  Depere,  is  estimated  at  31,898  horsepower  and  an  addi- 
tional steam  power  connected  with  the  different  manufactories  of  11,045  horsepower. 

The  following  table  shows  the  water  power  owned  by  the  Green  Bay  and  Missis- 
sippi Canal  Company,  on  the  Lower  Fox^  as  estimated  from  data  given  by  Mr.  A.  L. 
Smith. 


Digitized  by 


Google 


APPENDIX   H  H — ^REPOET   OF   CAPTAIN   ZINN. 


2723 


GOYXBNMENT  DAH8. 


Praotioal 
horsepower, 

capacity. 


Praotioal 

boreepower 

dnetoflowof 

170,000  cable 

feet  per 

mlnnte 

<75  per  cent  of 

theoietioal 

horsepower). 


Per  cent  of 

flow  of 

river 

entitled  to. 


Bemarka. 


A^ppleton,  npper .. 
A.pp)eton,  lower  .. 

Little  Chute 

Eankanna 

I>o 

Rapide  Croche 

Little  Kankauna . 


a,  600 
1,871 
8,152 
2,307 
2,837 


1.183 
024 
2,837 
1,518 
1,865 
2,050 
1,911 


86.00 
18.45 
100.00 
44.85 
55.15 
100.00 
100.00 


(Owned  Jointly  by  Green  Bay 
and  Miftsissippi  Canal  Com- 
pany and  Kan  Kaaua  Water 
Power  Company. 


Total. 


11,096 


PBIYATE  DAMEL 


B^aokaana 

Do 

Do 

Combined  looks 


667 
852 

Small  power. 
4.488 


1.184 
736 


4,468 


32.68 
20.29 


f  Ownedjointly  by  Green  Bay 
and  Mississippi  Canal  Com- 
pany and  Fatten  Company. 


100.00 


Owned  jointly  by  Green  Bay 
and  Hissisfllppi  Canal  Conip 
[   pany  and  Edwards. 


The  arerage  cost  of  steam  power  per  horsepower  per  year  I  would  place  between 
|50  and  $75,  or  $62.50  per  horsepower. 

The  cost  of  water  power  per  horsepower  per  year,  includiDg  10  per  cent  for  inter- 
est on  original  cost  of  dams,  canals,  etc.,  and  sinking  fuDd,  repairs,  taxes,  etc.,  or 
water  rent  in  lien  thereof,  at  the  rate  of  $5  to  $7  per  horsepower,  and  75  cents  for  oil 
and  attendance,  wonld  ayeraee  $10  per  horsepower  per  year.  The  gaiu.  therefore,  of 
water  ]power  over  steam  is  at  least  $52.50.  On  the  Fox  River,  however,  tne  dams,  etc., 
are  maintained  hy  the  United  States,  excepting  the  Neenah  Dam,  and  the  water  users 
have  only  to  pay  for  the  water  wheels,  pits,  foundation,  head  gates,  and  wasteweirs, 
which  would  amount  to  about  $20  per  horsepower.  The  annual  cost  per  horsepower 
does  probably  not  exceed  $3,  and  $50  per  year  per  horsepower  would  therefore  be  a 
low  estimate  for  the  gain  of  water  over  steam  power.  This  can  be  considered  an 
income,  and  amounts  for  the  total  horsepower  furnished  by  Government  dams  from 
Menasha  to  Depere,  equal  to  22,032  practical  horsepower,  at  $50,  to  $1,101,600.  This 
includes  Rapide  Croche  and  Little  Kaulcaun%  not  now  utilized,  as  stated  above. 

RRPATR8  OF  LOCKS,  BTC. 

Depere  Look, — This-  lock,  which  was  found  in  a  very  weak  and  leaky  condition, 
was  entirely  rebuilt  during  the  last  winter.  It  was  last  (partly)  rebuilt  in  the  year 
1886-87,  but  the  lower  pa^  of  the  lock  was  not  renewed  at  that  time  and  it  was 
left  in  bad  condition. 

With  several  improvements  this  lock  is  now  the  best  wooden  lock  on  the  river. 
The  lock  was  lengthened  from  166  to  170  feet  to  make  it  conform  to  other  locks. 
Rock  was  blasted  from  under  the  lock  walls  along  both  sides,  and  the  mud  sills 
placed  on  the  bottom  in  cement.  The  space  between  the  breast  wall  and  upper 
gates  was  also  blasted  to  a  level  with  bottom  of  the  lock,  and  a  platform  with  a  new 
system  of  valves  constructed.  The  upper  gates  were  cut  off  ana  the  old  valve  open- 
ings closed.  The  head  walls  and  upper  wing  walls  were  built  up  in  good  cement 
masonry ;  the  lower  wins  crib  walls  were  also  reconstructed.  The  entire  lock  walls 
of  dry  masonry  were  rdaid.  As  these  walls  were  composed  principally  of  small 
rubblestone,  many  large  ones  were  added,  and  good  walls  built  up.  Middle  girts 
were  placed  so  as  to  P^nnit  repairs  of  the  upper  work  without  disturbing  the  lower 
part  under  water.  The  old  crib  breast  wall  was  removed  and  a  good  cement 
masonry  wall  built  in  its  place. 

The  work  of  rebnildine  the  lock  was  commenced  November  2,  1896.  Old  cribs, 
pump  engine,  timber,  ana  tools  were  towed  by  steam  tug  Boeoobel  and  Dredge  No,  IS 
from  Appleton,  Kankauna^  and  Little  Kaukauna  to  this  lock. 
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Five  hundred  and  sixty-six  cubic  yards  of  gravel  were  excavated  for  shore  con- 
nections of  coifer  dams  above  and  below  the  lock,  8,725  feet  B.  M.  of  pine  timber 
were  used  in  constructing  4  cribs,  which  were  floated  to  place  and  filled  with  15 
cords  of  stone.  Eleven  thousand  and  eighty-six  feet  B.  M.  new  and  old  plank  were 
used  for  planking.  One  thousand  and  ninety- four  cubic  yards  of  clay  were  exca- 
vated from  the  bed  of  the  river,  and  616  cubic  yards  were  purchased  in  bank,  loaded, 
scowed,  and  placed  on  back  of  the  coffer  dams.  One  hundred  and  fifty  cubic  yards 
of  earth  were  also  placed  for  strengthening  the  same.  Dredge  Xo.  2  was  employed  in 
dredging  and  sinking  cribs,  and  steam  tug  Bo9e6hel  in  towing  dredged  material. 

Ninety-three  thousand  three  hundred  feet  B.  M.  of  old  girts,  i>osi)8,  mud  and  miter 
sills,  hollow  quoins,  miter  sill  platform,^lank,  and  timber  in  coping,  breast  wall,  and 
in  wing  walls  were  removed ;  2,564  cubic  yards  of  stone  were  removed  from  the  lock 
and  wing  walls  and  from  the  wing- wall  cribs — this  stone  was  used  in  rebnilding  the 
lock ;  1,^  cubic  yards  of  earth,  gravel,  and  stone  wms  excavated  for  the  foundation 
of  the  cross,  breast,  wing,  head,  and  lock  walls  and  wing-wall  cribs  and  for  site  of 
pumping  engine ;  315  cubic  yards  of  stone  was  quarried  from  the  site  of  the  new 
valve  puktform  and  from  the  sides — this  stone  was  used  in  the  construction  and  was 
profitable ;  1,644  cubic  yards  of  dry  masonry  was  laid  in  the  cross  wing,  head,  and 
lock  walls;  947  cubic  yards  of  concrete  masonry  was  laid  in  the  cross,  breast,  wing, 
and  lock  walls,  pier  under  platform,  behind  mud  sills,  and  between  chord  and  cheek 

Eieces  of  lower  miter  sill;  20  cubic  yards  of  concrete  was  placed  between  front  and 
ack  coping  timbers  of  lock  walls;  1^  cords  of  stone  was  placed  for  a  riprap  wall  at 
upper  end  of  right  wing  wall ;  1,676  square  feet  of  head,  breast,  lock,  and  wing 
walls  was  pointMl  with  cement;  16  holes  were  drilled  in  coping  of  head  and  br^Mt 
walls,  and  16  iron  dowels  were  placed  for  securing  coping.  The  solid  rock  along  the 
sides  was  dressed  to  receive  the  mud  sills  and  lower  miter  sill,  which  were  framed, 
bedded  in  cement,  and  bolted  with  l^-inch  bolts  to  the  solid  rock.  New  framework 
of  oak,  consisting  of  posts  and  girts,  were  built  and  secured  in  place  with  l^inch 
anchor  bolts  through  the  walls.  Two  thicknesses  of  2-inch  pine  plank,  dressed  and 
jointed,  were  spiked  to  the  framework.  Hollow  quoins  and  recess  corner  posts  were 
framed  and  bolted  in  position.    New  oopiujpf  timbers  were  framed  and  placed. 

A  new  valve  platform  was  built,  having  for  its  supports  a  cement  masonry  pier  in 
the  middle  and  31  gas-pipe  supports  properly  distributed.  The  base  plates  of  the 
pipes  were  secured  by  means  of  split  bolts  to  the  solid  rock,  which  waa  dressed  to 
receive  them,  and  the  top  plates  were  fastened  to  the  timber  with  lag  screws.  The 
upper  miter  sill  was  framed  and  securely  bolted  to  the  new  platform.  Six  oak  snub- 
bing posts  were  framed  and  secured  by  anchor  rods  to  the  lock  walls.  New  plat- 
forms were  built  and  the  maneuvering  system  overhauled. 

The  gates  were  removed;  top  timbers  placed  on  them  to  raise  them  to  the  neces- 
sary height;  the  valves  in  upper  gates  removed  and  openings  closed;  gate  posts 
were  repaired  and  gates  replaced;  4  new  heel-post  caps  with  yokes  and  back  straps 
and  4  galvanized  caps  for  hollow  quoin  posts  were  fitted  and  secured  in  place.  The 
valves  and  valve-maneuvering  geap  for  lower  gates  were  repaired. 

Two  hundred  and  thirty -lour  cubic  yards  of  earth,  stone  spalls,  and  ice  was 
removed  from  the  recesses  and  chamber  of  the  lock ;  26  cords  of  stone,  the  cribs,  and 
4,129  cubic  yards  of  earth  and  clay  were  removed  £rom  the  cofferdams  and  from  the 
bank  where  earth  had  been  placed  from  the  excavations  of  the  lock  walls,  of  which 
3,416  cubic  yards  was  excavated  and  680  cubic  yards  was  rehandled  by  Dredge 
No,  £,  oompleting  the  removal  of  the  cofferdams  on  the  22d  of  April,  1897.  The  lock 
was  filled  with  water  on  the  15th  of  April. 

Three  hundred  and  six  cubic  yards  of  earth  were  wheeled  and  placed  for  filling  in 
back  of  lock  walls. 

In  connection  with  this  lock  a  masonry  cross  wall  was  built  9  feet  4  inches  high,  3 
feet  on  top  and  4  feet  on  the  bottom,  extending  from  the  upper  left  head  wall  of 
lock  about  43  feet  up  to  the  left  canal  bank  and  reaching  to  a  point  beyond  the 
entrance  of  the  old  lock.  This  makes  the  bank  on  this  side  permanently  safe.  It 
was  on  an  old  fill,  composed  principally  of  mill  refuse. 

Metaining  wall  above  Depere  Loch, — ^A  cross  wall  8  feet  wide  on  top,  4  feet  wide  at 
bottom,  9  feet  1  inch  high,  and  54  feet  long  was  built,  extending  from  the  upper  end 
of  the  head  wall  on  the  right  bank  of  the  canal  above  the  lock  to  the  wall  of  the 
electric-light  flume.  Twenty-six  and  one-third  cubic  yards  of  cement  masonry  wan 
laid  in  constructing  the  same.  Twelve  cubic  yards  of  earth  was  placed,  filling  over 
this  cross  wall. 

The  joints  in  826  square  feet  of  the  retaining  wall  were  raked  out  and  repointed 
with  cement. 

The  wall  permanently  stops  all  leakage  through  the  embankment  and  prevents 
further  washouts. 

Depere  Dam — Retaining  wall  below  right  abutment, — A  wall  3  feet  wide  on  top,  6.5 
feet  wide  at  bottom,  14  feet  high,  and  18.5  feet  long  was  built,  connecting  the  right 
abutment  of  the  dam  with  pier  of  highway  bridge.  A  low  cofferdam  was  necesHary 
to  keep  out  the  water  while  the  foundation  was  laid.    The  old  crib  was  removed 
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and  part  of  the  stone  used  in  the  wall.  Forty-nine  oabio  yards  of  cement  masonry 
and  25  cnbic  yards  of  dry  masonry  were  laid  in  the  oonstmction  of  the  wall. 
Forty-six  oubic  yards  of  clay  was  placed  in  back  of  wall  for  filling. 

The  joints  and  seams  in  1,100  square  feet  of  the  abutments  were  raked  oat  and 
repointed  with  oement. 

This  wall  was  also  required  to  insnre  the  safety  of  the  cuial  bank,  which  was 
always  leaking  and  in  daneer  of  washing  ont. 

LitlU  Kakkauna  Dam.— The  work  of  build  inc  the  submerged  cribs  16  feet  wide  and 
4  feet  high  for  the  total  length  of  thf  dam  and  sinking  same  below  the  apron  was 
eontinn^Ml. 

Twenty-seven  thousand  three  hundred  and  twelve  feet  B.  M.  pine  timber  was 
framed  and  bolted  for  seven  cribs.  These,  with  the  six  cribs  built  last  year,  were 
.  towed  to  foundation  prepared  for  them  below  apron  of  dam  and  sunk  with  211^  cords 
of  stone.  Two  thousand  four  hundred  feet  B.  M.  pine  timber  for  stringers  and  11,812 
feet  B.  M.  oak  plank  for  decking  were  placed  and  secured  on  top  of  the  submerged 
cribs  opposite  the  sluiceway. 

Fifty-nine  piles,  for  keepine  the  cribs  in  place,  were  driven  on  lower  side  from  13 
feet  to  19  feet  into  the  around. 

New  abutments  and  horses  were  built  and  replaced  the  old  ones  in  the  sluiceway. 
New  needles  were  framed  and  placed  and  the  walk  over  the  sluiceway  was  repaired. 
For  these  repairs  in  the  sluiceway  3,738  feet  B.  M.  pine  and  11,480  feet  B.  M.  oak  tim- 
ber and  plank  were  used. 

One  hundred  and  five  linear  feet  of  old  apron  plank  and  373  linear  feet  of  old  crest 
timbers  were  removed.  The  t-ops  of  123  piles  were  reframed  and  9,906  feet  B.  M. 
pine  timber  and  880  feet  B.  M.  oak  plank  were  framed  and  bolted  for  the  new  crest. 
The  apron  plank  on  the  crib  at  the  right  abutment  of  the  dam  was  removed;  860 
feet  B.  if.  of  pine  and  oak  timber  and  plank  was  framed  and  placed  for  leveling 
the  top  stringers  of  this  crib  for  apron  plank  and  for  sheer  timbers,  to  prevent  the 
river  from  undermining  the  abutment.  One  hundred  and  sixty-eight  and  thirty- 
three  one  hundred  and  twenty-eighths  cords  was  filled  between  the  piles  of  the  dam 
in  place  of  that  washed  out. 

Dredge  No.  2  was  employed  in  preparing  the  foundation  for  the  submerged  cribs,  for 
which  purpose  there  were  removed  1  pile,  5  snags,  43  larf^e  stones,  and  190  cubic  yards 
of  small  stone,  and  excavated  4,890  cubic  yards  of  material,  of  which  610  cubic  yards, 
not  being  suitable,  was  dumped  on  the  bank  and  in  deep  water;  4,280  cubic  yards 
was  pla<^  for  the  foundation.  The  dredge  was  also  employed  in  excavating  2,555 
cubic  yards  of  clay  and  gravel  for  the  backing  of  the  dam,  which  was  loaded  in 
dump  scows  and  towed  by  the  steam- tug  Boseobel  to  the  dam  and  dumped  in  place. 
Rapide  Croehe  Lock, — ^The  joints  and  seams  in  3,000  square  feet  of  the  lock  walls 
were  raked  out  and  repointed  with  oement. 

Koukauna  Fifth  Lock, — Six  lar^^e  dimension  stones  were  towed  Arom  Rapide  Croehe 
and  Kaukauna  Third  Look  to  this  lock,  where  205  cubic  yards  of  cement  masonry  in 
the  head  walls  was  removed  and  relaid.  Five  stones  were  also  cut  and  placed  in 
repairing  the  upper  slope  walls  of  the  lock. 

Kaukauna  Fifth  Look  House. — Seven  storm  windows  were  placed  for  use  on  the  lock 
house.  Under  agreement  with  Peter  Feller  106  linear  feet  of  gal vani zed-iron  eaves 
trough  and  35  linear  feet  of  galvanized  conductor  pipe  were  furnished  and  placed  on 
lock  tionse. 

Kaukauna  Fir$i,  Second,  Third,  and  Fourth  Locks, — Joints  and  seams  were  raked  out 
and  repointed  with  cement. 

Kaukauna  Second  Lock  House. — Sixty  linear  feet  of  6-inch  sewer  pipe  was  laid  from 
the  rear  of  the  house  to  the  outlet  of  the  waste  weir. 

Retaining  wall  beUno  Kaukauna  First  Lock . — A  wall  resting  on  bed  rock,  and  extend- 
ing in  a  straight  line  from  the  end  of  the  lower  left  wing  wall  of  Kaukauna  First 
Lock  a  distance  of  123  feet,  was  constructed  of  dry  rubble  masonry.  The  wall  is 
14  feet  high  at  upper  and  12  feet  at  lower  end  and  5  feet  in  width  at  the  bottom  and 
3  feet  on  top.  At  lower  end  a  wall  11  feet  long  extends  into  canal  bank  at  right 
angles,  but  rests  on  the  canal  bank. 

Three  hundred  and  ninety  cubic  yards  of  earth  was  excavated  for  the  foundation, 
24019  cubic  yards  of  dry  masonry  wall  was  laid,  and  471  oubic  yards  of  earth  was 
wheeled  from  canal  bed  and  bank  and  placed  for  filling  back  of  same. 

Kaukauna  Dam, — ^The  joints  and  seams  in  930  square  feet  of  the  abutments  were 
raked  out  and  repointed  with  cement. 

Kaukauna  Guard  Lock. — Sixteen  protection  piles  were  driven  above  and  below  the 
guard  lock.  One  thousand  five  hundred  and  ninety-nine  feet  B.  M.  of  pine  timber 
was  towed  from  Applotou  to  the  lock,  framed,  and  bolted  for  waling  timbers  to  the 
piles. 

The  joints  and  seams  in  400  square  feet  of  the  walls  were  raked  out  and  repointed 
with  cement. 

Little  Chute  Combined  Xocii:».— The  upper  gates  were  rebuilt ;  1,600  feet  B.  M.  of  old 
pine  was  removed  from  the  old  gates;  6,734  feet  B.  M.  pine  and  136  feet  B.  M.  oak 
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lumber  wae  hauled  by  team  from  Kankaona,  framed,  and  bolted  for  the  new  gates, 
and  hand  rails  for  the  same;  one  steel  T  bar  and  6  steel  plates  were  bolted  to  each 
gate.  New  heel -poet  caps  were  fitted  to  place,  straps  and  yokes  were  repaired  and 
placed,  and  the  gates  hung  with  12  weignt.  irons. 

The  old  valye  system  in  the  upper  platform,  which  was  worn  out  and  had  become 
troublesome,  was  removed  and  the  new  system  put  in ;  1,488  feet  B.  M.  old  pine 
plank  and  timber  was  removed ;  5,236  feet  B.  M.  pine  timber  and  plank  was  framed 
and  secured  for  stringers,  posts,  bed  timbers  for  valve  seats,  plank  on  platforms,  cov- 
ering for  miter  gears,  hand- wheel  frames,  and  for  closing  old  valve  openings;  94  feet 
B.  M.  oak  plank  was  placed  for  valve  stops.  'Checks  were  cut  in  recess  walls  for 
the  miter  gears;  the  valves,  miter  gears,  shaffcs,  and  purchase  gearing  were  secured 
inplace. 

Two  thousand  one  hundred  and  thirty-six  feet  B.  M.  pine  timber  and  plank  was 
framed  and  placed  for  the  upper  tripod  platform,  and  the  middle  and  lower  tripod 
platforms  were  rebuilt,  and  all  platiorms  placed  on  a  level  with  the  lock  walls.  Two 
tripods,  complete,  for  maneuvering  the  upper  gates,  replaced  the  old  system,  which 
haa  become  obsolete  and  worn  out. 

Two  spars  were  framed  and  the  rack  irons  were  moved  from  the  old  spar  and 
secured  on  the  new  ones,  which  were  placed  in  position. 

Checks  and  holes  were  drilled  in  the  lock  walls  and  12  new  oast-iron  snubbing 
posts  were  bolted  in  place.  Seventy-live  cubic  yards  of  earth  was  excavated  from 
Dack  of  lock  walls  for  securing  anchor  rods  and  then  replaced.  Seventy -one  cubic 
yards  of  earth  was  excavated,  wheeled,  and  placed  for  filling  behind  look  walls. 

Wa$te  weir  at  Little  Chute  Combined  Locke. — Twenty-four  ciibic  yards  of  earth  was 
excavated  from  the  upper  sides  of  the  waste  weir  and  19.3  cubic  yards  of  dry  masonry 
were  laid  in  constructing  the  wing  walls  of  the  waste  weir. 

Betaining  wall  above  Combined  Locke — The  old  wall  at  this  place  was  a  riprap  wall, 
which  had  been  pushed  into  the  canal  by  the  adjscent  bill. 

The  work  of  replacing  this  wall  with  one  of  dry  masonry  was  commenced  Novem- 
ber 14, 1896;  25  cords  of  stone  were  removed  from  the  old  wall;  320  cubic  yards  of 
dry  masonry  wall  were  laid;  1,301  cubic  yards  of  earth  were  excavated  from  the  site, 
wheeled  to,  and  placed  behind  the  lock  walls  and  on  both  sides  of  the  retaining  wall. 
This  wall  connects  the  head  wall  of  the  lock  with  the  retaining  wall  built  last  year 
and  is  in  extension  of  the  latter.  It  has  a  5-foot  base,  3  feet  on  top,  11^  feet  high, 
and  192  feet  long.    This  work  was  completed  in  April,  1897. 

LAtile  Chute  Second  Look,— The  joints  and  seams  in  2,300  square  feet  of  the  lock  walls 
were  raked  out  and  repointed  with  cement. 

Cedare  Dam. — This  aam  having  settled  unevenlv  and  crest  worn  by  ice  and  water, 
642  linear  feet  of  the  crest  was  leveled  and  dressed  to  receive  new  crest  timber.  Two 
thousand  nine  hundred  and  seventy*three  feet  B.  M.  oak  timber  was  framed,  bolted, 
and  then  dressed  to  a  level  6  feet  above  breast  wall  at  Cedars  Lock.  This  work  was 
commenced  November  16  and  completed  December  8,  1896. 

Appleton  Fourth  Lock, — The  4  tripod  platforms  were  rebuilt  on  a  level  with  the 
top  of  the  lock  and  the  snubbing  posts  were  sawed  off  to  a  height  of  12  inches  above 
the  top  of  the  lock.  A  leak  through  the  fill  back  of  upper  wing  wall  of  the  lock 
was  stopped  by  driving  sheet  piling.  The  hole  washed  out  by  tne  leak  was  filled 
with  23  cubic  yards  of  earth,  puddled. 

Appleton  Lower  Dam.— Eighteen  feet  B.  M.  oak  timber  and  3  wrought-iron  plates 
were  used  in  replacing  the  Tost  and  broken  stmts  of  the  truss  beams  of  the  sluice 
gates.  Material  is  also  being  purchased  for  new  truss  beams,  saddles,  and  trunnions 
for  the  sluice  gates,  the  work  to  be  commenced  this  month  (June). 

Appleton  Third  Lock. — Two  thousand  six  hundred  and  forty-one  feet  B.  M.  of  new 
and  old  timber  and  plank  were  framed  and  fastened  in  place  for  a  diamond  block,  3 
snubbing  posts,  in  repairing  the  upper  left  capstan  platform,  in  replacing  a  part  of 
the  walk  on  the  right  lock  wall  ana  the  coping  timbers,  which  were  damaged  last 
year  by  fire  communicated  from  the  burning  of  the  ad^jacent  mill.  One  hundred 
and  thirty  linear  feet  of  the  back  coping  of  the  lock  walls  was  leveled. 

Appleton  Third  Lock  House. — Two  hundred  and  thirty  feet  B.  M.  pine  lumber  was 
framed  and  fastened  in  place  for  a  storm  house  on  the  front  of  the  lock  house. 

Appleton  Second  Look. — ^The  wing- wall  cribs  below  the  lock  and  the  4  tripod  plat- 
forms were  rebuilt.  For  this  purpose,  7,947  feet  B.  M.  pine  timber  which  was  on 
hand  at  Appleton  First  Lock  and  Kaukauna  was  transported  by  steam  tug  Boscobel 
to  this  locK.  The  old  timber  and  stone  were  removed.  Ten  thousand  five  hundred 
and  seventy-one  feet  B.  M.  of  old  and  new  pine  timber  and  plank  was  framed  and 
secured  in  place  for  the  cribs  and  platforms.  The  platforms  were  lowered  to  the 
level  of  the  top  of  the  lock.  Seven  cubic  yards  of  stone  was  laid  in  drv  founda- 
tion wall  of  the  right  crib,  and  986  cubic  yards  was  placed  in  the  cribs.  New  spar 
rollers  were  placed  for  the  upper  and  lower  right  gate  spars.  Fifteen  cubic  yards  of 
earth  was  placed  in  back  of  left  crib. 

Appleton  First  Lock. — The  upper  timbers  and  planking  on  the  protection  crib  above 
the  upper  left-hand  wall  of  the  lock  being  rotten  were  removed,  and  1,656  feet  B.  M. 
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of  old  pine  timber  was  framed  and  bolted  in  replacing  same.  The  npx»eT  left  tripod 
platform  was  rebuilt  on  a  le^el  with  the  top  of  the  lock.  Five  handred  and  sixteen 
feet  B.  M.  of  timber  was  used  for  posts,  braces,  and  plank  for  same. 

Mettasha  look  houae. — One  35-barrel  4-hoop  pine  cistern  was  set  np  in  the  cellar  of 
the  lock  honse  under  agreement  with  John  Lenz,  sr.  The  eaves  trough  was  changed 
and  conductor  pipe  lengthened  and  connected  with  cistern ;  new  gutter  and  iron  cis- 
tern pump  were  put  in  place  under  agreement  with  Mr.  George  Loescher. 

Mentuka  Dam  {aluioe  gate*), — The  truss  beam  of  one  of  the  sluice  gates  being 
decayed  and  unsafe,  a  cofferdam  was  built  of  984  feet  B.  M.  of  timber,  shutting  off 
the  water  from  this  part  of  the  dam,  in  October,  1896.  On  account  of  the  delay  of. 
arrival  of  oak  timber,  the  repairs  to  the  sluice  gates  were  not  commenced  until 
March  21, 1897.  All  the  old  truss  beams,  trunnions,  struts,  and  some  of  the  gate 
arms  were  replaced  with  new,  using  for  this  purpose  4,099  feet  B.  M.  of  pine  and 
oak  timber.  The  ends  of  the  trunnions  were  turned  to  fit  the  bands.  The  old  serv- 
iceable iron  was  used  again  in  the  repairs,  which  were  completed  March  26,  1897. 

£ureka  lock. — ^The  4  tripod  platforms  were  rebuilt  and  replaced  on  a  level  with 
the  top  of  the  lock,  and  8  spar-plates  were  fastened  to  the  bottom  of  the  spars.  To 
prevent  the  valve  rods  from  being  broken  by  boats  during  high  water,  blocks  were 
framed  and  bolted  on  top  of  the  u]9per  gates. 

Eureka  lock  house. — The  front,  side,  and  back  steps  were  rebuilt;  7  windows  and 
a  door  of  the  old  lock  house,  used  as  a  tool  shed,  were  boarded  up ;  1,404  square  feet 
of  tin  roof  of  the  lock  house  was  painted  two  coats,  and  3,774  square  feet  of  the 
sides  of  the  lock  house,  shed,  and  fountain  house,  one  coat  of  No.  20  asphaltum 
paint. 

Eureka  Dam. — One  hundred  and  seven  cubic  jards  of  gravel  was  towed  by  steam  tug 
Foxftom  section  post  28  to  thedam.  Ninety -eight  cubic  yards  was  placed  on  the  back- 
ing level  with  the  crest,  and  9  cubic  yards  was  placed  in  back  of  navigable  pass  by 
the  crew.  For  the  purpose  of  lowering  the  water  so  the  gravel  could  be  placed,  the 
.  valves  in  the  navigable  pass  were  removed  and  then  replaced.  The  superstructure 
of  the  navigable  pass  was  painted  one  coat  by  the  lock  tender  and  crew.  Repairs  to 
the  woodwork  of  this  dam  were  commenced  October  7,1896.  Five  thousand  five 
hundred  and  twenty  feet  B.  M.  pine  plank  was  transported  firom  Oshkosh  by  the 
steam  tug  Fox,  framed  and  spiked  for  replacing  the  planking  on  lower  apron  and  on 
rear  of  dam.  One  thousand  five  hundred  feet  B.  M.  of  oak  timber  and  plank  was 
hauled  by  team  from  Berlin  for  building  a  float  for  use  in  making  the  repairs. 

Shore  proieetion  below  Eureka  Dam, — October  12, 1896,  the  building  of  the  shore  pro- 
tection just  below  the  left  abutment  of  the  dam  was  commenced.  Twenty  rock-elm 
piles  were  driven  10  feet  apart.  Brush  and  2,000  mat  poles  were  cut,  and  2,300 
fascines  were  made  and  hauled  to  the  river.  Four  hundred  brush  mats  were  scowed 
to  the  site  of  the  shore  protection,  and  weighted  down  by  27^  cords  of  stone,  com- 
pleting the  building  of  a  shore  protection  2(X)  feet  long.  The  pile  driver  was  towed 
from  Berlin  Lock  by  the  steam  tug  Fox,  the  machinery  put  together,  and  piles  driven 
by  the  crew. 

Eureka  lock  cut. — In  conjunction  with  building  the  shore  protection  below  the 
left  abutment  of  the  dam,  60  brush  mats  were  sunk  with  8  cords  of  stone  around  the 
point  of  land  at  head  of  lock  cut  to  prevent  the  water  from  cutting  away  the  point. 
Roadway  at  Eureka  Lock. — The  roadway  from  the  highway  to  the  lock  having 
become  in  bad  repair,  the  old  bridge  was  removed  and  a  new  one  built  10  feet  wide 
by  10  feet  long  in  place;  also  two  culverts 8 by  12 inches  by  14  feet  were  constructed 
in  place.  The  material  used  was  surplus  and  old  timber  on  hand  taken  from  Berlin 
and  Eureka  locks.  Two  hundred  ana  eighty  cubic  yards  of  earth  was  placed  on  the 
roadway,  building  it  6  feet  wide  and  raising  it  1  foot  for  1,175  feet. 

White  Biver  Look. — The  upper  and  lower  gates  were  removed  by  the  crew  of  the 
steam  tug  Fox,  and  2  inches  nrom  bottom  of  toe  post  were  sawed  off  to  prevent  it 
from  striking  the  bottom  of  the  lock.  The  gates  were  replaced.  Eight  spar  plates 
and  hard-wood  strips  were  fastened  to  the  spars. 

Shore  protection  below  White  Biver  Dam. — Brush  and  mat  poles  were  cut,  725  fascines 
and  145  orush  mats  were  made,  placed,  and  weighted  down  with  8  cords  of  stone, 
which  had  been  soowed  by  the  steam  tug  Fox  from  Section  Post  42  and  from  the  lock, 
raising  the  shore  protection  3  feet  on  right  side  below  the  dam. 

Montello  XocI;.— -Repairs  to  this  lock  were  commenced  August  8, 1896.  Material  for 
the  repairs  was  transported  from  Oshkosh  and  Berlin  Lock  by  the  steam  tugs  Fox 
and  Boecobel  and  the  crews,  together  with  one  carpenter,  were  employed  in  making 
the  repairs.  Eighteen  thousand  five  hundred  and  fifty-six  feet  B.  M.  of  old  plank 
and  coping  timbers  and  3  diamond  blocks  were  removed;  20,539  feet  B.  M.  or  pine 
plank  and  timber  was  framed  and  secured  in  place  for  posts,  wall  plank,  coping, 
and  diamond  blocks;  hand  rails  were  framed  and  placed  on  all  gates:  7,850  square 
feet  of  the  lock  walls  and  gates  was  painted  one  coat  and  948  square  feet  two  coats 
with  No.  20  asphaltum  paint;  the  tripods  and  other  ironwork  with  one  coat  No.  31 
asphaltnm  paint. 
Montello  Vam. — On  account  of  high  water  the  brush  and  stone  backing  next  to 
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left  abutment  and  back  of  old  waste  wier  had  settled  2  feet,  cansinff  a  leak,  which 
was  stopped  with  a  cord  of  mbbleetone  and  15  cubio'yards  of  gravel. 

laSCKLLAKBOUS. 

Painting, — Two  hundred  and  eleven  gallons  of  No.  30  asphaltum  paint  and  25  gal- 
lons of  No  31  asphaltum  paint  were  purchased  and  distributed  among  the  lock  tend- 
ersy  etc.,  for  painting  wood  and  iron  work  of  looks,  sluiceways  of  dams,  lock  houses, 
warehouses,  tool  houses,  etc.,  for  the  purpose  of  preserving  and  improving  their 
appearance. 

Different  kinds  of  grass  seed  were  purchased  and  distributed  for  use  of  the  lock 
tenders  in  improving  United  States  property  around  the  locks,  look  houses,  etc. 

REPAIRS  OF  BOATS  AKD  DREDG1E8. 

Steam  tug  General  Q.  K.  Warren.— This  tug  was  laid  up  all  last  year  at  Appleton, 
where  she  was  repaired  this  spring  by  the  crew  of  the  steam  tug  Bosoohel.  A  new 
floor  was  placed  in  the  boiler  room.  A  new  ii^ector  was  purchased  and  connected. 
The  machinery  was  adjusted  and  tested.  The  vessel  was  painted  inside  and  outside, 
fitted  out,  and  went  into  commission  June  11,  1897. . 

Steam  tug  BosoobeL— This  tug  was  laid  up  at  Depere  last  fall  where  a  new  ffroueer 
was  built  and  put  in  place  of  the  old  one  which  had  become  unserviceable;  the 
machinery  was  overhauled  and  tested.  The  boat  went  into  commission  April  16, 
1897.  May  1, 1897,  the  repairs  were  resumed  at  Appleton.  Eighty-six  linear  feet  of 
new  guard  frame  was  built  on  the  starboard  bow  and  around  the  stern  and  new 
decking  was  laid  on  the  same.  The  paddle  wheels,  paddle  boxes,  and  cabin  windows 
were  repaired  and  the  deck  calked.  The  boat  was  fitted  out  and  painted.  The 
repairs  were  made  by  the  crew  and  hired  labor. 

Steam  tug  Fox, — This  tug  was  hauled  out  and  blocked  up  last  fall  in  Oshkosh* 
boat  yard  for  general  repairs,  which  were  commenced  January  18,  1897.  This  work 
was  done  by  hired  labor  and  under  agreement  with  J.  A.  Barnes,  Oshkosh.  Both 
ends  of  the  hull  and  part  of  one  side  were  replanked  with  oak  plank;  a  st-eam  boiler 
was  used  for  steaming  the  plank.  The  stem,  fenders,  plank-sheer,  chocks,  anchor 
chocks,  facia,  jackstatf,  and  part  of  the  deck  plank  were  replaced.  A  truss  beam 
was  made  of  oak  and  two  1-inch  hog  rods  and  placed  to  support  rear  end  of  boiler 
which  was  raised  to  the  right  height.  Two  strips  of  galvanized  iron  were  nailed 
to  bow  of  hull  to  protect  same  against  ice.  Both  ends  of  the  boiler  deck  were 
extended  4  feet  aft  and  7  feet  forward  and  the  cabin  was  cut  across  7  feet  from  the 
rear  end,  the  rear  end  moved  back  8  feet,  and  the  intervening  space  closed  in  for 
another  stateroom.  Under  agreement  witfi  Williams  &  Williams  the  new  tin  roof- 
ing and  scupper  pipes  were  placed  and  secured  on  boiler  deck  and  cabin.  The  hull 
and  deck  were  calked  and  pitched.  The  machinery  was  overhauled  and  tested. 
The  boat  was  cleaned,  fitted  out,  and  painted  inside  and  outside.  She  was  launched 
April  16  and  went  into  commission  May  4, 1897. 

Quarter  boat  No.  1. — The  outside  of  this  boat  was  painted. 

Dredge  No. ;?.— Last  fall  two  new  forward  grousers  were  made  and  put  in  place  of 
the  old  ones  which  had  become  unserviceable.  The  old  purchase-sheave  shaft,  being 
broken,  was  replaced  by  a  new  one.  The  dredge  was  laid  up  for  the  winter  at  Depere, 
where  the  general  repairs  were  made  by  the  crew  and  under  agreement  with  C.  A. 
Lawton  &  Co.  A  new  leader-sheave  frame  was  made.  The  dipper  handle  and  turn- 
table were  repaired.  The  machinery  was  generally  overhauled  and  tested.  The 
cabin  was  cleaned  and  painted.    The  dredge  went  into  commission  April  13, 1897. 

Dredge  No.  4, — After  minor  repairs  were  made  the  dredge  was  put  in  commission 
April  27, 1897.  With  the  new  crane  and  hoisting  engines  of  No.  8  this  dredge  is  in 
excellent  condition,  better  than  she  has  ever  been. 

Dredge  No.  7. — This  dredge  was  laid  up  last  fall  at  Oshkosh  boat  yard,  where  she 
was  hauled  out  and  blocked  up.  The  repairs  were  done  by  hired  labor  and  under 
agreement  with  H.  C.  Doman.  The  repairs  were  commenced  January  18, 1897.  The 
old  material  was  removed  and  all  the  gunwales  were  built  of  new  timber  and  thor- 
oughly bolted  iu  place,  the  bolts  running  through  the  gunwales  and  riveted  at  both 
ends.  New  grouser  frames  were  built  of  oak  timber  and  connected  transversely  to 
strengthen  the  forward  part  of  the  dredge  and  take  up  the  transverse  strains.  Two 
new  forward  grousers  and  a  new  dipper  handle  were  also  built  of  oak  timber  and 
put  in  place.  The  A-frame  was  reenforced  at  its  base  under  the  deck.  New  stanch- 
ion braces,  chocks,  dead  wood,  fenders,  cleats,  deck  plank,  etc.,  were  framed  and 
secured  in  place.  A  new  floor  was  put  in  the  kitchen  and  dining  room.  All  the  old 
iron  that  was  removed  and  was  serviceable  was  used  agaiu  in  the  repairs. 

On  account  of  weak  teeth  in  the  hoisting  gear,  the  hoisting  and  backing  gears 
were  exchanged.  The  holler  and  machinery  were  generally  overhauled  and  tested. 
The  grouser  frame  was  oiled,  and  the  new  work,  the  boom  and  A-frame,  were 
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painted..     Tbe  hull  and  deck  were  oftlked  and  pitched.    The  dredge  waa  lannched 
May  30  and  went  into  commission  Jnne  11,  1897. 

llie  hull  of  this  dredge  was  too  weak  for  its  machinery  and  caused  much  tronble 
aod  expense  durine  the  past  two  years.    It  is  supposed  to  be  greatly  strengthened 
now,  and  that  the  dredge  will  show  far  better  service  this  year. 
Barge  Prineeton, — Minor  repairs  were  made. 

Ninety-foot  (drill)  »oow, — This  scow,  having  been  sunk  at  Cedars  for  the  past  two 
yeara,  ^was  siphoned  out  bv  the  crew  of  steam  tug  Botcobel,  The  seams  were 
calked  enough  for  towing,  the  small  building  was  removed,  and  the  scow  was  towed 
by  steam  tug  Boscobel  to  Oshkosh  boat  yard,  where  she  was  hauled  out  and  blocked 
np  October  14,  1886,  by  George  Ryan  under  verbal  agreement.  She  was  repaired  by 
hired  labor.  February  6, 1897,  the  repairs  were  commenced.  The  old  material  was 
removed.  New  rake  plank  for  bow  and  stem^  bumper,  plank-sheer,  and  fender  were 
framed  of  oak  and  fastened  in  place.  New  pine  plank  was  placed  for  decking.  The 
scow  was  calked  and  pitched,  and  lannchea  May  21,  18S7. 

Wood  acow  for  dredge  No,  7. — A  new  wood  scow,  5^  by  18  feet,  was  built  at  Oshkosh 
for  nae  of  dredge  No.  7.    She  was  calked  and  painted,  and  launched  May  7, 1897. 

General  remark; — ^The  cost  of  hauling  out  boats  for  repairs  and  launching  at  Osh- 
koBb  boat  yard  is  considered  very  expensive,  aside  firom  the  rent  paid  for  the  yard, 
and  it  is  proposed  to  recommend  the  construction  of  a  suitable  dry  dock  on  Oovem> 
ment  property,  probably  at  Kaukanna.  Such  a  dock  would  cost  less  to  construct 
than  the  expense  of  hauling  and  launching  the  boats  during  the  past  year  amounted 
to.  The  docks  could  be  emptied  by  gravity  and  the  expense  of  handling  boats  would 
be  very  slight. 

DRBDGIKG  LOWER  FOX. 

JBy  iredge  No,  $,  channel  "below  Kaakauna  F^ih  Lock, — ^Dredge  No.  2  was  towed  to 
Kankauna  Fifth  Lock,  after  completing  work  at  Depere  Lock.  Dredging  was  com- 
menced Anril  26,  1897.  Cute  were  made  320  by  25  by  4  to  9  feet,  excavating  1,731 
cubic  yards  of  earth,  which  was  banked  on  the  left,  completing  the  cleaning  of  the 
channel.    The  dredge  was  towed  April  28,  1897,  to— 

Channel  below  Cedare  Xocfc.— Cuts  were  made,  1,580  by  5  to  21  by  2  to  6  feet,  e3Lcava- 
ting  3,415  cubic  yards  of  stone,  hardpau,  and  gravel,  of  which  3,120  cubic  yards  was 
banked  on  the  left  and  295  cubic  yaras  on  the  right,  completing  the  work.  The 
dredge  was  towed  May  21,  1897,  to— 

Cluinnel  below  Chicago,  Milwaukee  and  3U  Paul  Eailrottd  Bridge. — (See  improve- 
ment report.) 

DREDGING  UPPER  FOX. 

The  work  of  dredging  Upper  Fox  River  was  continued  by  dredges  Kos.  2,  4, 5,  and 
7,  for  the  purpose  of  providing  a  navigable  channel  100  feet  wide  and  6  feet  aeep. 

Bjf  dredge  No,  £,  between  Section  Poets  5S  and  50, — ^Work  was  continued  after  July 
1, 1896.  Cuts  were  made  8.179  by  15  to  35  by  1.5  to  8  feet,  excavating  34,548  cubic 
yards  of  sand,  clay,  gravel,  and  stone,  which  was  dumped  to  the  left  and  right. 
Fifteen  thousand  seven  hundred  and  thirty- three  cubic  yards  was  rehandled  and 
17,703  cubic  yards  is  to  be  rehandled.  The  dredge  stopped  work  September  4, 1896, 
and  was  towed  to  Little  Kaukanna  Dam. 

Bji  dredge  No,  4,  between  Section  Poets  St  and  £6, — Work  was  continued  in  this 
section.  Cuts  were  made  1,466  by  45  to  70  by  1  to  3  feet,  excavating  8,580  cubic 
yards  of  sand,  gravel,  and  stone,  which  was  dumped  to  the  left  and  right.  One 
thousand  and  eighty-six  cubic  yards  is  to  be  rehandled. 

Between  Section  Posts  41  and  ^.— July  22,  1896,  the  dredge  was  towed  to  1,540  feet 
above  Section  Post  40.  Cuts  were  made  2,303  by  36  to  70  by  1.5  to  7.5  feet,  excava- 
ting 21,151  cubic  yards  of  clay,  which  was  dumped  to  the  left  and  on  land  owned  by 
Frank  Hopp,  from,  whom  i^ee  dumping  privileges  were  obtained.  Nine  thousand 
three  hunarod  and  forty-five  cubic  yards  was  rehandled  and  10,003  cubic  yards  is  to 
be  rehandled. 

Between  Section  Posts  54  and  52, — September  3,  1896,  the  dredge  was  towed  below 
Berlin  Lock.  Cuts  were  made  2,550  by  liS  to  75  by  2  to  2.5  feet,  excavating  12,174 
cubic  yards  of  sand  and  clay,  which  was  dumped  to  the  left  and  right.  Ten  tliousand 
six  hundred  and  eighty  cubic  yards  was  rehandled. 

Between  Section  PosU  £8  and  ;e7.— October  1,  1896.  the  dredge  was  towed  to  1,660 
feet  below  Section  Post  28.  Cuts  were  made  2,215  by  70  to  75  by  1.5  to  2  feet,  exca- 
vating 11,970  cubic  yards  of  sand  and  gravel,  which  was  dumped  to  the  left. 

Between  Section  Post  £6  and  ;?^.— October  27,  1896,  the  dredge  was  towed  above 
Eureka  Lock.  Cuts  were  made  1,820  bv  15  to  75  by  1  to  2.5  feet,  excavating  7,890 
cubic  yards  of  sand,  which  was  dumped  to  the  left  and  rig^ht.  One  thousand  five 
hundred  and  thirty  cubic  yards  was  rehandled  and  1,725  cubic  yards  is  to  be  rehan- 
dled. November  10,  1896,  work  was  suspended  for  the  season  and  the  dredge  was 
towed  to  Berlin  Lock. 
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Between  Section  Potts  fS6  and  U.—kpT\\  27,  1897,  the  dredge  went  into  commiBUon 
and  commenced  dredging  3,700  feet  below  Section  Post  26,  where  work  had  been  die- 
continued  last  aeasoD.  Cuts  were  made  3,720  by  36  to  75  by  1  to  6  feet,  exoavatine 
21,162  cubic  yards  of  sand,  which  was  dumped  to  the  left  and  right  and  on  land 
owned  by  Mr.  Hart  and  Mr.  Ehrlich,  from  whom  free  dumping  privileges  were 
obtained.  Eight  thousand  and  forty  cubic  yards  was  rdiandled  and  6,096  cubic 
yards  is  to  be  rehandled. 

By  dredge  No.  7,  between  tectum  pottt  SS  and  g6, — ^Work  was  continued.  Cuts  were 
made  17,350  by  15  to  37  by  2  to  7  feet,  excavating  77,181  cubic  yards  of  sand,  clay, 
gravel,  and  hardpan,  which  was  dumped  to  the  left  and  right  and  on  land  owned  by 
L.  C.  Bassett,  Rupers  Hodgkins,  D.  C.  Palmeter,  H.  G.  Pierce,  H.  Stedman,  and 
William  Stewart,  from  whom  free  dumping  privileges  were  obtained,  and  also  on 
land  owned  by  Dayton  R.  Burr  and  D.  C.  Palmeter.  Thirty-eight  thousand  and 
iifty-two  cubic  yards  was  rehandied  and  4,094  cubic  yards  is  to  be  rehandled. 
November  3,  1896,  work  was  suspended  for  the  season  and  the  dredge  was  towed  to 
Oshkosh  boat  yard  for  repairs. 

Between  teotion  posit  ^  and  26. — May  11,  1897,  the  dredge  went  into  commission 
and  commenced  dredging  4,600  feet  below  section  post  27.  Cuts  3,201  by  30  to  40  by 
1.5  to  4.5  feet  were  made,  excavating  14,512  cubic  yards  of  sand,  which  was  dumped 
to  the  left  and  rif ht  and  on  land  owned  by  Mr.  Ehrlioh,  from  whom  free  dumping 
privileges  were  obtained.  Five  thousand  six  hundred  and  twenty-seven  cubic  yards 
was  rehandled. 

Between  section  pottt  51  and  SO, — June  3, 1897,  the  dredge  was  towed  to  1,600  feet 
below  section  post  31,  where  she  excavated  406  cubic  yards  of  olay  and  stone  from 
combings,  which  were  dumped  to  the  right  on  dredge  bank. 

Between  section  pottt  48  and  46. — June  6, 1897,  the  dredge  was  towed  to  70  feet  below 
section  post  47.  A  cut  789  by  42  by  2  to  3  feet  was  made,  excavating  2,662  cubic 
yards  of  sand,  which  was  dumped  on  Government  land. 

Care  ofworis  and  property — Property  at  Appleton  First  Look. — The  timber  stored  in 
the  old  material  sheds  was  transferred  to  the  new  timber  shed  and  the  old  material 
sheds  were  taken  down.  The  coal  bin  at  the  upper  end  of  the  lock  was  removed  and 
rebuilt  back  of  the  lower  right  wing  wall  of  the  lock,  and  a  shed  24  feet  long  was 
built  of  old  lumber  next  the  coal  bin  for  the  purpose  of  storing  old  materi^  and 
scrap  iron.  One  hundred  and  sixty  cubic  yards  of  earth  was  excavated  from  the 
bank  above  the  look  house,  wheeled,  and  placed  for  filling  holes  in  the  ground  where 
the  old  material  sheds  stood. 

Two  scow  loads  of  old  iron,  old  and  new  timber,  and  plank,  cribs,  engine,  pump, 
derrick,  winch,  and  tools  left  over  from  the  repairs  of  Depere  Look  were  towed  by 
steam  tug  Boscohel  to  Kankauna,  where  the  tools  and  old  material  were  stored,  and 
the  old  iron  and  new  timber  and  plank  were  towed  to  Appleton  and  stored  in  the 
warehouse. 

The  portable  material  was  removed  from  dredge  No.  8  and  transported  by  steam 
tus  Boscohel  from  Kaukauna  to  Appleton  warehouse,  where  the  materiid  was  stored. 

Signboards,  as  a  warning  to  trespassers,  were  made  and  placed  as  follows :  One  at 
Depere  Dam,  one  at  Eureka  Dam,  one  at  Berlin  Dam,  one  at  White  River  Dam,  and 
5  at  intervals  along  Portage  Levee. 

BURYBTB. 

A  survey  of  Combined  Locks  and  vicinity,  to  determine  the  location  of  wasteweir 
and  outflow  of  same,  and  one  of  Kaukauna  Canal  and  vicinity  from  First  Lock  to 
Guard  Lock,  were  made.  Maps  and  tracings  of  surveys  and  of  Kankauna  Canal 
system  were  also  made. 

The  boundary  lines  of  the  United  States  property  at  Appleton  First  Lock  were 
run  out  and  the  roadway  from  Lake  Street  Bridge  to  the  lock  was  cross-sectioned. 
A  map  of  the  United  States  property  at  the  lock  was  commenced. 

A  survey  was  made  of  the  property  adjacent  to  Main  Street  Bridge,  Oshkosh,  and 
measnrements  were  taken  of  the  bridge  of  the  Wisconsin  Central  and  Chicago.  Mil- 
waukee and  St.  Paul  railways  at  Oshkosh,  and  sketches  made  showing  location  of 
same. 

The  east  boundary  line  between  the  United  States  and  George  Zuhl's  property  at 
White  River  Lock  was  rnn  out.  The  fence  line  was  found  to  be  about  10  feet  too 
far  east  and  about  parallel  to  the  correct  line;  the  fence  will  be  moved  to  the  correct 
line. 

A  complete  survey  was  made  of  the  United  States  property  near  Fort  Winnebago 
Lock,  October  12  to  15,  1896.    A  map  and  tracing  of  the  survey  were  also  made. 

Survey  of  Upper  Fox.— A  survey  was  made  of  the  Upper  Fox  River  from  Oshkosh 
to  Fort  Winnobngo  Lock  and  soundings  taken  throu{^  the  ice  to  determine  the 
correct  location  of  mile  poste  and  the  amount  of  dredging  necessary  to  complete  the 
project.  The  party  consisted  of  Mr.  Grover,  in  charge:  Mr.  Woodworth,  transit- 
man,  and  five  men  with  team.  The  work  was  commenced  January  27,  1897,  at  West 
Algoma  Street  Bridge,  Oshkosh,  and  a  transit  line,  with  zero  of  distance  at  center  of 
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Maiii  Street  Bridge,  was  nm  alons  the  steamboat  channel.  Soundings  were  taken 
as  follows:  On  Lakes  Bntte  des  Morts.  Apockawa,  and  Buffalo  one  sounding  was 
taken  every  100  feet  on  transit  line,  ana  at  intervals  of  500  feet  on  transit  line  cross 
soundings  25  feet  apart  on  Lake  Butte  des  Morts,  and  20  feet  apart  on  Lakes  Apuck- 
awa  and  Buffalo,  and  covering  a  channel  from  200  to  900  feet  in  width,  were  also 
taken.  In  the  river  proper  one  sounding  was  taken  every  100  feet  on  transit  line, 
and  at  intervals  of  200  feet  on  transit  line  cross  soundinss  20  feet  apart  and  extend- 
ing far  enough  on  either  side  to  fully  cover  the  channel,  were  also  taken.  Where 
bars  were  encountered,  cross  soundings  were  taken  at  intervals  of  100  feet  pn  transit 
line;  104.62  miles  were  chained  and  85.32  miles  sounded.  In  various  parts  of  the 
river  were  found  unsafe  ice  and  open  watei\  in  all  about  10^  miles,  where  no  sound- 
ings were  taken,  nor  were  any  soundings  tacen  in  that  portion  of  the  river  sounded 
after  dredging  last  year. 

Holes  were  made  with  a  boring  machine  througti  ice  varying  from  3  to  20  inches 
in  thickness,  and  through  these  18,983  soundings  were  taken.  The  boring  machine 
was  of  the  same  pattern  as  the  one  used  by  Col.  O.  M.  Poe.  Corps  of  Engineers,  and 
described  by  him  in  Annual  Report  of  1893.  part  4,  page  2964. 

During  the  proness  of  the  work  the  following  changes  were  made  in  the  equip- 
ment of  the  machines.  A  small  windlass  was  attached  to  the  frame,  and  a  wire 
cable,  three-eighths  inch  diameter,  substituted  for  the  manila  rope  fastened  to  top  of 
anger,  thus  makine  the  feed  more  uniform  and  greatly  facilitating  the  withdrawal 
of  the  auger  from  tne  ice.  Narrow  and  high,  instead  of  wide  and  low,  runners  were 
added  to  make  the  passage  through  deep  and  wet  snow  easier.  A  short  wooden 
platform,  provided  with  small  steel  dogs  to  prevent  machine  from  sliding  on  smooth 
ice  when  auger  was  being  used,  was  attached  to  frame  with  strap  hinges  under  the 
crank,  in  order  to  give  the  operator  more  power.  Lastly,  and  perhaps,  the  greatest 
improvement,  was  the  placing  of  an  iron  balance  wheel,  125  pounds  in  weight,  on 
the  crank  shaft,  this  insuring  a  steady,  regular  motion  to  the  auger. 

Together  with  the  work  of  sounding,  measurements  were  taken  from  transit  line 
to  shore  lines,  generally  \iith  chain  or  stadia;  otherwise,  with  transit,  by  intersection. 
Also  good  substantial  stakes  were  driven  on  shore  at  the  end  of  each  mile,  to  be 
replaced  later  by  regular  mileposts. 

On  March  15, 1897,  Fort  Winnebago  Lock  was  reached,  where  survey  was  ended 
and  party  disbanded.  The  work  of  platting  the  soundings  and  making  maps  of  the 
survey  Is  nearly  completed. 

MIBCELULNROUS. 

In  conjunction  with  inspection  trips,  permanent  bench  marks  were  set  at  all  the 
locks  or  at  the  head  and  foot  of  a  system.  These  consist  of  heavy  flat  stones  with  a 
copper  bolt  let  in  the  center,  and  the  stone  buried  4  feet  below  the  surface  of  the 
ground  with  a  3-inch  gas  pipe  placed  over  the  bolt,  projecting  Just  above  the  surface, 
a  cast-iron  cap  marked  '' U.  8.  B.  M.''  was  placed  on  the  top  end. 

New  gauges  were  placed  and  old  ones  readjusted  in  accordance  with  breast  walls 
and  miter  sills,  and  levels  taken  te  the  new  permanent  bench  marks. 

Measurements  were  taken  of  all  the  locks,  dams,  and  buildings  for  tabulation. 
Experimente  were  also  made  at  most  of  the  looks  to  determine  the  time,  etc.,  in 
filling  and  emptyinjz  them  and  tabulated. 

A  map  of  Lake  Winnebago  and  one  of  Lake  Poygan  and  vicinity  were  compiled, 
and  tracings  made  of  same.  A  chart  of  the  present  aud  proposed  lighting  of  bridges 
on  Fox  River  aud  tabulations  of  water  power  on  lower  Fox  River,  United  States 
buildings,  locks,  dams  and  other  works  were  made  and  discharges  of  different  locks 
were  computed.  Plans,  bills  of  material,  and  estimates  for  proposed  works  were 
made. 

Bounding  for  progress  map  of  upper  Fox  dredging,  gauge  readings,  and  discharges 
of  dams  were  platted. 

The  steam  tug  Fox  was  employed  in  towing  dredges  Nos  2,  4,  5,  and  7  on  the 
upper  Fox  from  place  to  place,  in  supplying  them  with  fuel,  et<c.,  in  towing  scow 
loads  of  material  for  repairs  of  locks,  dams^  etc.,  in  taking  soundings  and  ou  inspec- 
tion trips.  The  crew  assisted  on  repairs  and  other  construction  when  not  otherwise 
engagea. 

The  steam  tug  BoBccibel  was  employed  in  towing  dredge  No.  2  on  the  lower  Fox 
from  place  to  place,  in  supplying  her  with  fuel,  ete.,  in  towing  scow  loads  of  material 
for  repairs  of  locks,  dams,  etc.,  in  taking  soundings  and  on  inspection  trips.  The 
orew  assisted  on  repairs  and  other  construction  when  not  otherwise  engaged. 

All  the  boato  and  dredges,  excepting  dredge  No.  3  and  steam  tug  General  G,  K, 
Warren  were  iospected  by  the  United  States  inspectors,  aud  found  to  be  in  good 
condition. 

Very  respectfully,  your  obedient  servant, 

L.  M.  Mann,  AeBisiani  Engineer, 

Capt.  George  A.  Zinn, 

Carpe  of  Engineers,  U,  3,  A. 
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Siatistici  of  witer  power  on 
FURNISHED  BT 


Place. 


Hanufiiotoren. 


Amoant  of  water  power 
entitled  to. 


Preeent  capaoity. 


Keenah . 


Do. 


Do., 

Do. 
Do. 
Do. 


Do. 


Do.... 
lieoBBha  . 


Do. 
Do. 


Do. 


Do.. 
Do. 


Do.. 

Do.. 

Do. 
Do. 
Do. 


Menosha  Dam  . 
Appleton 


Do. 
Do. 


Robert  Jamison. 


Kimberly  &.  Clark  Co. 


2M  square  inches  llrstHslnss 
water.  221  square  inches 
seoond-olass  water. 


Erenger  Sc  Lachmann. 


Nrcnah  Boot  &  Shoe  Manu- 

faciurine  Co. 
Keenah  &.  Memtflha  Gas  and 

Electric  Light  Plant. 
Neenah  Paper  Co 


Original  ownership,    2,340 
square  inches. 

118  square  inches  first-class 

water. 
470  square  inches  first-class 

water. 


1, 180  square  inches 


Winnebago  Paper  Mills  . . . 


Wulfi",  Clausen  &  Co... 
Banner  Flouring  Mills. 


2,646  square  inches  first- 
class  water,  1,308  second 
class. 

470  square  inches  first-class 

water,  355  second  class. 
500  square  inches 


4,532  square  inches 

815  square  inches. . 
200  square  inches. . . 


Gilbert  Paper  Co  ... 
W.  P.  Hewitt  &  Co.. 


4, 484  square  inches  . 
476  square  inches... 


536  square  inches. 


Howard  Paper  Co . 


2,217  square  inches. 


MacKinnon  Excelsior  Co. . 
MacKinnon  Pulley  Co 


1,500  square  inches. 
300  square  inches.. 


Menasha  Wooden  Ware  Co 


2,500  square  inches. 


John  Schneider. 


1,000  square  inches. . 


Chas.  B.Smith 

John  Strange  Paper  Co . 
Geo.  A.  Whiting 


2,217    square  inches    first- 
class  water. 


Appleton   Boot   and    Shoe 
Co.,  upper  dam. 


Appleton  Chair  Co.,  upper 

dam. 
Appleton    Electric    Light 

and  Power  Co.,  upper  dam . 


10  horsepower . 


25  horsepower 

300  horsepower  or  9, 500  cu- 
bic feet  per  minute. 


2,500  square  inches. 
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Lofmw  Fox  Biver,  fTttoeHMUi. 
QOYSBHTMBNT  DAMS. 


Number,  size,  and  name  of 
wheels. 

1 

Av- 
erage 
head. 

Total 
vent- 
age. 

Theo- 
ret- 
ical 

horse- 

Prac- 
tical 
horse- 

ll'ii 

Bemarks. 

I'S 

power. 

1^0  wer. 

power. 

Fe0t. 

Sq.in. 

Two  46-inoh  Houston 

2 

8 

117 

94 

10 

Two  68-inch  Old  American; 

20 

74 

1,916 

1,560 

660 

two  65-inch,  foor  60-inch, 

one  40-inch  Houston ;  one 

66-inch,  one  S6-inch,  one 

44-inch  Leffel ;  six  56-inoh, 

two  48-inr.h  Victor. 

fOne  54-inoh,    two   66-inoh^ 

I  Z 

1    American    Turbine   (old 

8 

688 

460 

y   style);  one  72.inoh  John- 
One  4i>.inch  Honaton 

4 

*"""•** 

\  x% 

1 

8 

48 

30 

12 

Use  steam  only  whbn  water  is 

cut  off. 

One  00-inch  and  one  66-ineh 

2 

n 

249 

199 

126 

Eclipse. 
One  42-inoh  Hercules,  one 
61-inoh  LeflU,  one45inch. 

18  1  8 

7,276 

1,034 

888 

376 

one  50-inch,  one  60.inch, 

one  66-inch,  and  one  70- 

inoh  Page,  and  six  48-inch 
Ylctor. 
One  72.inch  Klmer,  two  86- 

9 

9 

1,000 

854 

460 

inoh  Herculee,  one50-inoh 

and  four  60-inch  Houston, 

and  one  4B-inoh  Victor. 

One  44-inch  and  one  66-inch 

2 

8 

142 

128 

60 

Leifel. 

One48-inoh  and  one  60-innh, 

2 

5 

01 

72 

60 

T.  W.  Orbison'B  report  of  Feb- 

name not  given. 

ruary  27, 1806,  gives  two  48- 
Inch  Leffel. 

Foar66>i]ich  Kew  American . 

4 

5 

304 

248 

;8ooto 
ti.ooo 

50 

One  60-inch  Blaokstone 

1 

5 

60 

47 

T.  W.  Orbison's  report  of  Feb- 
ruary 27, 1896,  gives  one  60- 

inohPage. 

One  54-inch,   one  56inch, 

7 

5 

411 

331 

200 

three  66-liich  Aloott;  one 

35-inchBeloit;  one48-inch 

Leifel. 

Two  60-inch  Monitor 

2 

6 

f 

156 

124 

226 

One  40-ineh  American 

1 

6 



81 

25 

25 

T.  W.  Orbison's  report  of  Feb- 
ruary 27,  1896,  gives  one  48- 
inch  Old  Amertoan. 

Two56-inchBeloit;  4other8 

6 

5 

610 

414 

1,000 

T.  W.  Orbison's  report  of  Feb- 

have  not  been  used  for 

ruary  27, 1896,  gfves  two  65- 

years. 

Inch,  two  65-incb  Houston; 
one60-inoh  Page;  one  72-inch 
Elmer  Special. 

Two  60-inch  Johnson,  re- 

2 

6 

156 

124. 

....... 

Using  about  500  inches. 

ported  as  one  66-inch  and 

one  TWnoh  by  T.  W.  Orbl- 

son  February  27, 1896. 

Two  72-inch  Johnson 

2 

6 

244 

195 

Transferred  to  Menasha  Wood- 
en Ware  Co.  two  years  ago. 

One  54inoh  and  three  66- 

4 

4 

106 

156 

300 

inohBlmer  (Berlin,  Wis). 

Three  66-inch,  one  46-iDoh, 

6 

8 

2,405 

631 

603 

265 

The  oomblued  book  measure- 

and  one  50-inch  Houston, 

mento  of  the  wheels  is  2.496 

and    one     42-inch    Kew 

inches,  which  is  278  inches 
more  than  the  lease  calls  for. 

American. 

8.218 

2,646 

1,984 

For  a  flow  of  170,000  cubic  feet 

per  minute. 

.... 

Leased  firom  Green  Bay  and 

Mississippi  Canal  Co.    To 

be  leased  by  the  Apnleton 
Electric  Light  and  Power 
Co. 
Leased  from  Green  Bay  and 

One  36-inoh  Kew  American. 

1 

74 

88 

26 

35 

Mississippi  Canal  Co. 

One    45inoh    Elmer,    one 

4   14 

468 

888 

double  25.inch  horizontal 

Humphrey,   one    48-inch 
Leffelone46-ineh  Victor. 

1 
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StatUtia  of  water  power  on  Lower 
FURNISHED  BY  GOV 


Place. 


Appleion. 
Do.... 
Do.... 


Do. 
Do. 

Do. 


Do. 

Do- 
Do. 
Do. 
Do. 

Do. 


Menasha,    upper 

dam. 
Menasha,   lower 

dam. 
Cedars , 


Cedaradam.. 
Little  Chute. 


Do. 


Little  Chute  i 
Eaukauna.... 


Do.. 

Do.. 

Do., 
Do., 


Mana/actixrerB. 


Appleton  Electric  Lieht 
and  Power  Co.,  lower  dam. 

Appleton  Knitting  Mill, 
lower  dam. 

Appleton  Paper  and  Pulp 
Co.,  upper  aam. 

Appleton  Water  Works  Co., 

upper  dam. 
Atlas  Paper  Co.,  upper  dam. 


Banm  Floaring  Mill,  lower 
dam. 


Kimborly  ft  Clark  Co.,  ap- 
per  dam.  ^ 


Manufacturing  Investment 
Co.,  lower  dam. 

Pettibone,  Mulliken  &  Co., 
lower  dam. 

Union  Toy  and  Furniture 
Co.,  upper  dam. 

Upper  Atlas  Pulp  Mill,  up- 
per dam. 

Lower  Atlas  Pulp  Mill,  up- 
per dam. 


Eimberly  &  Clark  Co., 


Amount  of  water  power 
entiUed  to. 


200  horsepower 

10  horsepower 

800  to  1,000  horsepower . 


M  horsepower .. 
600  horsepower  . 

100  horsepower . 


All  of  one-half  of  the  flow  of 
FoxRlverontheupperGoT- 
emment  dam,  except  500 
horsepower  to  the  Atlas  Pa- 
per Co.  and  an  unknown 
quantity,  claimed  to  be  600 
to  800  horsepower,  of  A  p- 
pleton  Paper  and  Pulp  Co. 

050  horsepower 


88,1KM  cubic  feet  per  minute, 

700  horsepower. 
25  horsepower 


All  tlic  power  developed, 
less  the  amount  needed 
for  purposes  of  navigation. 


Little  Chut«  Pulp  Co. 
Arnold  Verstegen...., 


Total  flow  Fox  River,  less 
100  horsepower. 

100  horsepower 


Badger  Paper  Co '  Power   lessed   from    Eau- 
kauna Water  Power  Co. 


BrokawPuIpCo 

C.  &  N.  W.  Rwy.  shops 


Eaukauna   Electric   Light 

Co. 
Eaukauna  Fiber  Co 


.do. 


75  horsepower.  Power 
leased  from  Eaukauna 
Water  Power  Co. 

100  horsepower 


100  horsepower.  Power 
leased  nrom  Eaukauna 
Water  Power  Co. 


Present  oapaeity. 


900  horsepower . 


60, 000  to70,000  cubic 
feet  per  minute. 


55  horsepower.., 
130  horsepower. 
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Fax  Biver,  7Ft«xm«ifi— ContiiiTied. 
BRNMENT  DAMS-Contbiaod. 


Number,  aise,  and  name  of 
wheels. 

o  o 
H 

Av. 

1 

Thco- 
Total     ret- 
vent-      f  al 
age.     horse- 
power. 

1 

Prac- 
tical 
horse- 
power. 

Steam 
power, 
horse 
power. 

Bemarlca. 

Fe€L 

8q.in. 

rFwo  0D*iiMli  KiinitiHroT  .... 

7 

197 

157 

200 

Appleton  Electric  Street  Kail. 

way. 
Leaaed  from  Green  Bay  and 

One  M-inch  Elmer 

1 

7 

27 

22 

Missisippi  Cauol  Co. 

One    48-hich,   two  06-inch 

5 

84 

671 

552 

Amerioan,  and  two74-lnch 
LefiTeL 
One  25-inGh  and  one  80-inch 

1 

2   10 

«2 

60 

160 

Victor  turbine. 

Two  66-inch,  one  42-inch, 

6 

14 

959 

766 

250 

and  three  25-inch  Kew 

American. 

Two  ao-inoh.  one  40  inch  El- 

4 

6 

84 

69 

Dow 

mer  andone40-inch  LeflTel. 

(TnlcanMill^one  iO-iuch,two 
66-lnch  Kew   American, 

5 

121 

881 

711 

one  89-inoh  Heronlea,  one 

500 

36-inch  Victor. 

Tioga  MiU,  two  66-inch  New 

5 

12 

058 

772 

American,  one  60 -inch, 

one  45-inch,  one  35-inch 

I    Hontton. 

Nine  66-inch  New  American, 

11 

7 

1,251 

1.006 

Do. 

one  44-inch,  and  one  66- 

inch  Old  Style  Leffel. 

Fonr  68-iuch  Sfunpaon  (Lef- 
fel). 

One  48-inch  Elmer. 

4 

64 



313 

274 

Do. 

1 

8 

63 

50 

30 

Three  66-inoh  New  Ameri- 

5 

15 

1.710 

1.362 

Do. 

can,  one  66  inch  Old  Amer- 

ican, one  40-inch  Beloiu 

One  66-inch  New  American, 

6 

15 

1,504 

1,212 

Do. 

two  66-inch  Old  American, 

two  25-inch  Beloit,  one  61- 

Inch  Leffel. 

14 

4,508 

3,381 

For  a  flow  of  170,000  cubic  feet 
por  minute. 

8.451 

2,721 
5,227 

2,041 

Do. 

One  56-inch  Leffel;  seven- 

83 

11 

4,217 

150 

teen  56-inch,  tWG  4«-inch. 

four  44-inch,  five  60-inch, 

three  40-inch,  one  35-inch 

Victor. 

.... 

9.758 

8, 142     2.  356 

Do. 

One  27-inoh,  three  48-ineh, 

24" 

12 

3,780 

3,016 

Leased  from  Green  Bay  and 

and  twenty  54-inch  Mc- 
Cormick. 
One  35-inch  Elmer;  one  30- 

Mississippi  Canal  Co. 

% 

9.8 

170 

136 

Do. 

inch,  and  four  48-inch  old 

wooden  paddle  wheels. 

1.2 

8,864 

2,898 

For  a  flow  of  170,000  cubic  feet 

per  minute. 

Seventeen  20-inch  and  fonr 

25 

16 

1,544 

1.230 

450 

Owned  jointly  by  Green  Bay 

45-inch  Elmer ;  one  25-inch 

and    Mississippi  Canal  Co. 
and  Eaukauna  Water  Power 

Hnmphrev;  two   18-inch 
and  one  33-inoh  S.  Mor- 

Co. 

gan  Smith. 

Two  66-inch  American  Tur- 

8 

14 

862 

687 

Do. 

bine  and  one  36-inch  Spe- 

cial American  Turbine. 

One  50-inch  Improyed  El- 
mer. 

1 

7 

59          47 

110 

Da 

One  45-inch  Leffel  and  one 

2 

14 

233         194 

160 

Leased  fYt)m  Green  Bay  and 

4i6-inoh,  name  not  given. 
One  15-inch  and  one  45-lnch 

MiseiRsippi  Canal  Co. 
Owned  Jointly  by  Green  Bay 
and   Mississippi  Canal  Co. 
and  Kaukanna  water  Power 

2 

14 

838        190 

200 

New  American  Turbine. 

1 

1 

1 

Co. 
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8tatiBtic$  of  waier  power  on  Lower 
FUBNISHED  BT  GOT 


Place. 

Manofacturen. 

Amount  of  water  power 
entitied  to. 

Present  capacity. 

ICankfinna 

Eatikaiina     Lamber     and 
Manufacturing  Co. 

KaakauDa  Machine  Co 

Co. 

Kleins  Mill 

Rnssell  Bros 

60  horsepower.. ...... ...... 

200    to   250    horse- 
power. 

Do 

75    horsepower.     Power 

Water  Power  Co. 
0,500 

Do 

2,600 

Do 

Power    leased   from -.Kan- 
kauna  Water  Power  Co. 

60  horsepower.............. 

Do 

54  horsepower 

Do 

Thilmany  Pulp  and  Paper 
Co. 

Western  Paper  Bag  Co 

275  horsepower. ........ ...t 

Do 

400 horsepower ............. 

1,400  horsepower  ... 

Kankwnna  dam  r . . . 

Rapide  Croohe  dam 
Little    Kaukaiina 

dam. 
Depere  ............ 

Depere  Electric  Light  and 
Power  Co. 

The  John  P.Doneman  Mill- 
ing Co. 

Dnuham  &.  Smith. .......... 

100  horsepower 

60  horsepower 

Do 

300  horsepower 

Do 

Do 

Shattuck  &  Babcook  Co ... . 

Total  flow  of  Fox  River, 
leas  200  horsepower. 

"Dffpen  dam 
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Fox  Rirer,  WUconain — CoDtinaecL 
EKNMBKT  DAMS-Ck>ntina«d. 


Namber,  sise,  and 
wheels. 


of 


ef  eni£c 
Tj  ^  beaa, 


Total 
vent- 
age. 


Theo- 
ret- 
ical 
horse- 
power. 


Prao- 1  Steam 
tical  power, 
horse-  horse- 
power, power. 


Remarks. 


One  61-inch  Special  Leffel. . . 


One  48-iDch  and  one  M-inch, 
uam«)  not  given. 


JVel. 
16 


14 


Sq.ifn. 


Foar  45-lnch  Elmer. . 


One  36-inch  and  one  40-inch 
Elmer. 

Two30-inoh  and  two  35-inch 
Elmer:  one  30-inch  and 
one  44-inch  New  Ameri- 
can. 

One  25-ineh  American ;  one 
36-inch  New  Ameriean; 
one  40-inoh  Elmer;  two 
27-inch  Hercoles;  one  66- 
inch  LelfeL 


One  66- inch  New  American. 

One  66-inch  American  Tur- 
bine and  tWo  44-iuch 
Elmer. 

Two  84-inoh  Johnson 


Two  60-inch  and  foorteen 
60-inch  New  American. 


14 

11 
14 

15 

14 
8.529 

7.015 

7 

7 

7 
7 

8.360 


314 


217 
250 


643 

136 
487 

1,734 

4,508 
2,746 

2,518 

126 
220 

364 
1,062 

2,004 


483 

108 
389 

1,399 

3,381 
2,060 

1,011 

101 
175 

280 
1,565 

2,021 


IS 


175 


810 


1,333 


Leased  fh>m  Green  Bay  and 

Missisflippi  Canal  Co.    Use 

only  50  burHcpower  of  wnter. 
Owned  Jointly  by  Green  Bay 

and   Mississippi   Canal  Co. 

and  Kankaona  Water  Power 

Co. 
Owned  Jointly  by  Green  Bay 

and   Mississippi  Canal  Co. 

and  Kaukauna  Water  Power 

Co.    Canal    closed    dnrine 

last  18  months  by  order  or 

court. 
Owned  Jointly  by  Green  Bay 

and   Mississippi  Canal  Co. 

and  Kaukaana  Water  Power 

Co. 
Leased  from  Green  Bay  and 

Mississippi  Canal  Ca 
Do. 


Do. 


For  a  flow  of  170,000  cnbio  feet 
per  minute. 

Owned  bv  Green  Bay  and  Mis- 
sissi ppi  Canal  Co.  For  a  flow 
of  170.000  cubic  feet  per  min- 
ute.   Not  used. 

For  a  flow  of  170,000  oobic  feet 
per  minute.  Owned  bv  Green 
Bay  and  Mississippi  Canal 
Co. 


Mill  burned  October,  1896,  and 
wheels  not  in  use. 

Shattuok  and  fiabcock  esti- 
mate that  Depere  Dam.  at 
an  ordinary  flow,  is  equiva- 
lent to  2,500  horsepower. 

For  a  flow  of  170,000  cubic  feet 
per  minute. 


Compiled  and  computed  from  < 
—if. 


30, 189 


Bwa  97- 


-172 


k  received  i^m  the  mill  owners,  to  accompany  my  report  of  June 
L.  M.  Mamv,  AtkUtatU  EngintMr. 
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SiatisUoa  of  water  power  on  Lower 
FUBNISHRD  BY 


Place. 


Appleton . 
Do.... 
Do.... 
Do.... 


Do. 


Do. 
Do. 
Do. 


Do. 


Do. 


Do. 
Do. 


Appleton  dam... 
Cojnbineil  look«. 


Corobioeddam. 
Kaukaana 


Do. 

Do. 


Do 

Kankauna  dam. 


Mauuracturera. 


Appleton  Machine  Co. . . . 
Appleton  Woolen  Mill . . . 
Fairbanks  &  Swallow .... 


Amount  of  water  power 
entitled  to. 


500  square  inches. 
90  horsepower ..... 
Ohorsepower 


Fourth  Ward  Plaining  Mill .   80  horsepower 


Fox  Birer  Paper  Co. 


Manser,  Renner  &  Co.  < 
Marston  &  Beveridge., 
Patten  Paper  Co 


A.  Spiering. 


Telnlah  Paper  Co.. 


The  Eagle  Manufacturing  Ci 
Valley  Iron  Works  Manu- 
facturing Co. 


I  flow  Fox  Riyer,  less  25 
horsepower. 


75  horsepower 

1, 250  horsepower . 


Kone  . 


8, 000  square  inches  a. 


Combined  Looks  Paper  Co. . 


Outagamie  Paper  Co. . 


Robert  Pride... 
Reese  Pulp  Co.. 


Thilroany  Pulp  and  Paper 
Co. 


25  horsepower . 
40  horsepower . 


6,000  horsepower. 


1,500  horsepower. , 


300  horsepower . 
475  horsepower . 


Present  capacity. 


35  horsepower  . . . . 
67. 02  horsepower . 


40  horsepower . 


With  an  18-foot 
head.  151,392  cubic 
feet  per  minute. 


300  horsepower  . 


d  Also  control  all  surplus  obtained  after  the  other  deeds  and  leases  are  filled. 
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Number,  sise,  and  nmnber  of 


i' 


Av. 
erage 
head, 


Total 
Tent- 
age. 


Theo- 
ret- 
ical 
hone- 
power. 


Prae-  Steam 

tical  power, 

horse- ,' liorse- 

power.  power. 


Bemarks. 


One  85-inch  Taylor 

One  eo-inch  American  Tur- 
bine. 


Fe€t, 
5 


Sq.in. 


One  35-inch 
[BaTine  Mill— One  06inch, 
two  01-inoh,  one  40-hich 
LefTel;    one  85-inoh  and 
one  55-inoh  Victor. 

Lincoln  Mill— Four  56-inch, 
oneaO-inch Victor;  one36- 
inch,  one  42-inch  New 
American;  one  20-inch 
Ehner. 

Fox  Hirer  Mill— Three  Cl- 
inch, one  88-inoh,  one  44- 
inch  Special  Leffel ;  one  80- 
inoh,  one  66-inch,  one  26^- 
inch,  two4a-inch  Standard 

.    Leflbl. 

One  85-inch  New  Elmer. ... , 

One  55-inch  Beloit 

One  80-inch  and  one  83-inch 
Hercnies,  three  44-inch 
and  ten  48-inch  Victor. 

One  42-inch 

Paper  Mill— Two  66-inoh, 
three  42-inch  New  Ameri- 
can; one  2S-inch  Elmer. 

Tehilah  Paper  Mttl-One66- 
inch.  three  00-inoh  New 
American ;  one  25-inoh  El- 


One  80-inch  Turbine... 
One  50-inch  American . 


24 


Pne  2S-incli,  one  30-inch, 
four  86-inch,  and  one  48- 
inoh  American ;  thirty  25- 
inch,  one  27-inoh,  four  80- 
Inch,  two  82-ineh,  fonr  85- 
inch,  and  one  48-inch 
Victor. 


49 


Two  18-inch,  one  27-inch, 
two  86-inch  Hercules ; 
one  20-inch  New  Ameri- 
can; one  25- inch,  two  85- 
inch  Victor. 


U 


0 

8 

n 

5 

14 


H 


8 
7 

7.85 

18i 


18i 
21 


Two  60-inch  Elmer. 


One  60-inoh  American  and 
three  42-inch  Victor. 


12 


...16 


60 


2,623 


41 

96 

1,018 


27 


2,126 


33 

n 

814 


21 


1,130  !      903 


76 
'566' 


20 
500 


582  i 


28  j 
59 


465 


2, 367  ,  1,  775 
5,836  I  4,438 


5,957 
1,020 


700 
4,830 


4,468 
816 


567 


One  25-horeepower  electrio 
motor. 

Consumes  52.52  horsepower  un- 
der ordinary  mnnine. 

Included  in  report  of  Patten 
Paper  Co. 


For  a  ilow  of  170,000  cubic  feet 

per  minnte. 
Leased  from  Green  Bay  and 

Mississippi  Canal  Co. 


For  a  flow  of  170,000  cubic  feet 
per  minute. 


Small  power  leased  flrmn  Green 

Bay  and  Mississippi  Canal 

Co.  and  Edwards. 
Leased  firom  Green  Bay  and 

Mississippi  Canal  Co.  and 

Patten  Co. 
Leases  the  Fox  BiverPuIp  Mill 

from  the  Patten  Paper  Co. 
For  a  flow  of  170,000  cubic  feet 

per  minute. 


Compiled  and  computed  tnm  dAta  reoeiyed  from  the  mill  owners,  to  accompany  my  report  of  June 

L.  M.  MANif,  A$Hstmnt  Bnginter. 
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Data  resecting  dredging  done  on  Fox  Biver,  Wisconsin,  for  the  year  1896. 


Dredge. 

Location  of 
dredging. 

1 

^2 

Depth  of  mate- 
rial dredged. 

Character  of  material 
dredged. 

1 

1 

1 

s 

& 

0  8 

■M  bfi 

1^ 

No  2  . 

Lower  Fox  a.. 
Upper  Fox  6  .. 
Upper  Fox  a.. 
Upper  Fox  a.. 
Upper  Fox  a.. 

Total... 

Cu.yd9.  i 
4,158 

c  47, 878 

92,680 

71,080 

93.112 

D.ydi. 

Feet. 
lito6 

1  to7 

1  to3 

1  to7.C 

2  to7 

Clay,  gravel,  and  bowl- 
ders. 

Loam,  sand,  elay,  grav- 
el, and  stone. 

Sand,  clay,  gravel,  and 
stone. 

Loam,  sand,  clay,  grav- 
el, and  atone. 

Sand,  clay,  gravel,  and 
hardpan. 

21     131 
103     601 
1581,0041 
1581,004 

15o'    967 

1 

18 

96 

611 

52 

87 

No.  2... 
No.  4... 
No.6... 
No.7-.. 

15,733 
18,357 
20,035 
47.221 

83.21 
19.81 
28.20 
60.72 

$39.49 

54.48 
6.72 

2&a9 

308, 358  101,  34« 

.3,7071248^1129.08 

1            1        1 

Dredge. 

Location  of 
dredging. 

Cost  of 
general 
repairs. 

Cost  of 
fuel. 

Coat  of 
sundries. 

Coat  of 
crew. 

Cost  of 
towing. 

Cost  of 
super- 
intend- 
ence. 

Total 
cost. 

Kate- 
rial 
handled 
per day 
ofeigh» 

hoars. 

No.2... 
No.  2... 
No.4... 
No.6... 
No.7  .. 

Lower  Fox  a.. 
Upper  Fox  6.. 
Upper  Fox  a.. 
Upper  Fox  a.. 
Upper  Fox  a.. 

Total... 

$132. 7( 

d2,270.»J 

606.8] 

0l,624.K 

l,162.r 

)        $58.20 
I        263.74 
L         705.25 
I        437.94 
r         920.56 

$2.62 
12.02, 
20.00, 
22.64' 
48.18 

$233.33 
1, 178. 31 
1,822.32 
1.524.15 
1.741.15 

$87.78 
773.11 
352.56 
284.26 
376.  »J 

$48.84 
97.73 
150.24 
155.17 
165.63 

$562.92 
4,636.22 
8,720.66 
4,055.70 
4,437.51 

Ou,yd». 
253.9 
680.5 
738.1 
666 
770.8 

5,797.9J 

2,385.69 

100.46     6,499.26 

1,878.49 

626.11 

17,412.01 

Loc4»tion  of 
dredging. 

Cost  per  cabic  yard. 

Dredge. 

Running 
repairs. 

General 
repairs. 

Fuel. 

Sundries. 

Crew. 

Towing.  *;5S?»-. 

Total. 

No.2-.. 

Lower  Fox  a.. 

$0.0319 
)          .0470 
i          .0065 
L           .0220 
J          .0125 

$0. 0140 
.0056 
.0076 
.0062 
.0099 

$0.0006 
.0003 
.  0002 
.0003 
.0005 

$0.0562      $0. 02111      $0.0116 
.  0249,          .  0163           .  0020 
.0196          .00:{8           .0017 
.0214           .0040           .0022 
.0187           .0040|          .0017 

$0.1364 
.0978 
.0400 
.0671 
.0476 

No.2... 
No.4..- 
No.5-.. 
No.7... 

Upi)erFox6.. 
Upper  Fox  a.. 
Upper  Fox  c. 
Upper  Fox  a.. 

Averages. 

$0.000i 
.OOW 
.000 

.ooo; 

.0004          .0188 

.0078 

.0003 

.0211 

.00611          .0020!       .0565 

a  Appropriation  for  operating  and  care. 

b  A  ppropriation  fur  improvement,  operating,  and  care. 

e  9,035  cubic  yards  of  tnis  quantity  was  dredging  done  in  Fond  du  Lac  Harbor. 

d  $1,662. 28  of  this  amount  Includes  cost  of  repairs  of  dump  scows  Nos.  3  and  4. 

•$592. 11  of  this  amount  includes  coat  of  constructing  pontoon  and  wood  scow. 
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The  following  data  are  not  included  in  the  above: 


Dredge. 

Location  of 
dredging. 

1 

i 

11 

Per   cent   of 
material   re- 
_  handled. 

Depth  of  mate- 
rial dredged. 

Character  of  material 
dredged. 

1 

• 

1 

1 

1 
c 

1 

II 

No.  2... 
No.  2... 

Little  Kan- 

lcaana.a  b 
Deperelockae 

Total... 

Ou.ydt. 
10. 119 

'    2,e75 

<7.yd#.            i     Feet. 
1,013   18.90      1  tol4 

1,189   44.45  jl4 

Clay,  gravel,  and  atone . 
Clay  and  gravel 

G5 
12 

853 
76 

1 
79  $23.30 
4       4.99 

12,794 

3,102 

1 

1 

.     429 

83 

28  29 

1 

of 
Br- 
ad- 
e. 

Dredge. 

dredging. 

Coat  of 
general 
repairs. 

Cost  of 
faeL 

Cost  of 
sundries. 

Cost  of 
crew. 

Cost  of 
towing. 

Cost 
sup 

inte 
enc 

Totel 
cost. 

Mate- 
rial 
handled 
per day 
of  eight 

hoars. 

No.2... 
No.  2... 

Little  Kaa- 

lcuuna.a  b 
Depereloekae 

1357.59 
7«.99 

$160.20 
33.80 

$7.06 
1.51 

$70L63 
168.83 

$132.74 
97.60 

$152.18  $1,534.70 
27.61         405.83 

€u.y<h. 
229.3 

281.6 

1            Total. . . 

434.58 

194.00 

8.57 

864.96 

230.84  '  179.79 

1,040.53 

Location  of 
dredging. 

Cost  per  cubic  yard. 

Dredge. 

Running 
repairs. 

General 
rtfpairs. 

Fuel. 

Sundries.    Crew. 

1 

Towing.  1 

Sonerin- 
tendence. 

i 

Total. 

No.2... 
No.2... 

Little  Kan. 

kaiinA.a  b 
Deperelockae 

Averages. 

$0.0022 
.0019 

$0.0354 
.0288 

$0.0158 
.0128 

1 
$0.0007  $0.0693 

.0005  j     .0610 

$0.0182 
.0364 

$0.0150 
.0103 

«. 1516 
.  1517 

.0021 

.0339 

.0152 

.0006 

.0076 

.0180 

.0141 

.1516 

OPERATING  AND  CARE  OF   CANALS  AND  OTHER  WORKS  OF  NAVIGATION,  APPLIED  TO 
FOX  RIVER,  WISCONSIN,   SECTION  4  OF  RIVER  AND  HARBOR  ACT  OF  JULY  5,  1884. 

Detailed  atalement  of  expenditure$  for  fiscal  year  ending  June  SO,  1897,  with  itemized  state- 
ment of  expeneea  attach^,  ae  required  by  the  above  act  of  July  6,  1884, 


Character  of  work,  etc. 

Item  of  expense. 

Amount. 

TotaL 

Repairs  of  Depere  lock 

Materials 

$4, 115. 47 

Do 

Labor  and  transportation 

Materials 

9, 679. 93 

$13,795.40 

Repairs  of  retaining  wall  ahove  Depere  lock 

Do 

110. 75 

Labor «... 

10.25 

Materials 

12L00 

RApaf Tfi  of  Pflper^  dam  r a 

13.40 

'Do r. 

Labor  

204.97 

Materials 

218.37 

Repairs  of  Little  Kaukauna  dam 

4. 444. 39 

"Do 

Labor  and  transportation 

Labor 

2, 929. 12  ' 

7,373.51 
126. 09 

Repoira  of  Rapide  Croohe  lock 

Repairs  of  Rapido  Crocho  dam 

Materials 

2.17 

Repairs  of  Kaakanna  fifth  lock 

do 

25.44 
36.66 

Do 

Labor 

Mat^riftH 

62.10 
14.86 

Repairs  of  lock  house  at  Kaukauna  fifth  lock 

Repairs  of  Kankauna  fourth  lock 

do 

IL80 

"Do 

Labor 

140.07  1 

15L87 

a  Appropriation  for  operating  and  care. 

b  work  at  Little  Eaukauoa  consisted  of  removing  oofferdama,  excavating  and  placing  material  for 
submerged  cribs,  and  for  backing  of  dam. 
«  Work'at  Depere  lock  consisted  of  excavating  and  placing  material  for  oofferdama. 
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Chanctar  of  work,  ote. 

Item  of  expense. 

Ainoant. 

Total. 

Labor 

106.00 

do 

3.00 

Ropain  of  lock  hoaso,  Kaukamia  Moond  lock  . . 
RoiMkiniof  KftnkMinA  flrai  lock 

Materials 

20  86 

do 

263.60 
540.40 

Do 

Labor 

Mat4^ria1s 

804.08 

RftDidn  Af  irAnirtt.tiiiA  a nard  lock 

55.07 
64.12 

Do 

Labor 

do 

110.10 
21.06 

RoDaira  of  Little  Chuta  combined  locks 

Materials 

785.75 
860.35 

*Do .'.. 

Labor 

Materials 

1,646.10 

Botaiiiing  wall  above  LitUe  Chntooombinod  looks 

214.50 
804.44 

Labor 

•■                         ■ 

1,018.04 
41.50 

Waste  weira  at  Little  Chute  combined  looka 

do 

Repairs  of  Little  Chnte  second  lock 

do 

30.66 

Cross  wall  at  head  of  Little  Chute  flrat  lock.... 

\r  At j^rials 

47.60 

Repairs  of  Little  Chote  dam 

do 

2.17 

Repairs  of  Cedars  dam 

do ; 

02.14 
128.70 

'Do 

Labor 

do 

220  83 

Renairs  of  Annleton  fonrthlock 

23.46 

Renairs  of  AoDleton  third  lock 

Materfsls 

0.16 
36.68 

Do 

Labor 

M<^tf>ri4^is  ,.     

45.84 

Repairs  of  look  boose,  Appletoa  third  look 

Do 

7.22 
6.25 

Labor 

Materials 

18.47 

15.40 
135.35 

'Do " 

Labor 

do 

150.76 
13.41 

Repairs  of  Appleton  first  lock 

Renairs  of  warehouse.  Anoleton  first  lock 

do 

6.75 

Repairs  of  Appleton  upper  dam - 

do 

5.63 

Renairs  of  A  nnleton  lower  dam 

.     do   .                       

7.00 

Repairs  of  Menashadam 

Materials 

106.41 
283.53 

'Do * 

Labor 

Materials 

478  04 

Repairs  of  lock  house  at  Menasha  lock 

18.31 

Repairs  of  Eureka  lock 

Lalrar 

86.83 

Repairs  of  lock  house,  Eureka  lock 

Materials 

0.63 
53.37 

Do 

Labor .' 

.....do  ........................ 

63  00 

Repairs  of  roadway  at  Eureka  look............. 

12.38 

Eureka  lock  out 

Materials 

56.00 
16.33 

Do 

Labor 

Materials 

72  88 

260.71 
257.74 

Do* 

Labor  and  transportation 

Materials 

527.45 

Renidrs  of  Eureka  dam 

110.73 
173.45 

Do 

Labor  and  transportation 

Labor 

284.18 
136.08 

Renairs  of  White  River  look 

Repairs  of  White  Riyer  dam 

Materials 

4.40 

Repairs  of  lock  bouse  at  Princeton  lock 

do 

11.64 

ReiMiirs  of  Montello  lock 

do 

416.40 
505.17 

Do 

Labor  and  transportation 

Materials 

021  57 

Renairs  of  Montello  dam 

16.25 
6.00 

Do 

Labor 

Materials 

22.25 

Renairs  of  PortaffS  Canal. 

1.75 
13.16 

Do 

Labor 

Materials 

14.01 

General  repairs  of  locks,  dams,  and  canal  banks. 
Do 

686.21 
2,688.72 

Labor 

FneL  sonnlies.  etOr  ..r..,^..^,-. 

3,374.08 

Dredfftnff  bars.  Lower  Fox............ 

287.81 
405.48 

iS;....!»..T:^...:.......:i::.... ...; 

l4ii>or  

Fuel,  supplies,  etc............. 

602.70 

Dredging  bars.  Upper  Fox 

3,013,28 
0.076.88 

"So 

lAbor 

Rent  of  boat  yiud  at  Oshkosh. . 

Repairs  of  dredge  No.  2 

Repairs  of  dredge  No.  3 

Repairs  of  dredge  No.  4 

Repairs  of  dredge  No.  5 

Repairs  of  dredge  No.  7 

12,080.66 

Repairs  of  boats  and  dredges 

100.00 
627.28 
56.50 

i,m.7i 

248.47 
8,140.70 

'Do r. 

jyo 

Do 

Do 

Do 
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Detailed  §iatement  of  expenditure$  for  fiscal  year  ending  June  SO,  1897,  etc. — Continaed. 


Charmoter  of  work,  etc. 

Itemofexpenso. 

Amount 

Total. 

Kopairft of  Irantfl and  drwli^M. ................... 

Ropairs  of  eteamer  Fox 

Repairs  of  steamer  Bosoobel. . . 
Kepairs  of  steamer  Gen.  6.  K. 

Warren. 
Repairs  of  iMirge  Princeton. . . . 

Repairs  of  quarter  boat 

Repairs  of  drill  scow  (UO  feet) . . 
Repairs  of  scow  (48  feet) 

Lock  tenders'  services 

Gate  keepers'  services 

Watchmen,  labor,  etc 

$1,424.54 

467.65 

93.34 

361.62 
15.50 

587.73 
99.55 

6,930.00 
170.00 
607.18 
110.34 

Do  

I>o 

Do 

Do 

I>o 

Do  

Jfaintenance  of  navigation 

$8,403.68 

Do 

Do 

Do 

Buoying  onannel  opposite 
Graenhagena    Point.   Lake 
WinnetM^. 

Watchmen,  labor,  and  trans- 
portation. 

Traveling  expenses  of  assist- 
antengineers,  overseers,  etc. 

clerks,  et«. 
Rent  of  office  atOshkosh,  Wis. 
Mileage 

7,817.62 

Care  of  works  and  nroDortv 

915.89 
378.46 

Do 

1,294.86 

Continffoneifift 

2,150.00 

298.47 
57,79 

107.96 

208.83 
19.50 

•     8.00 

4.42 
15.00 

Do 

Do 

Do 

St«,tionery 

Do 

Do.' 

Job  printing.... 

Do 

Rent  of  post-office  box  at  Osh- 

kosh,  Wis. 
Telegrams  .................... 

Do 

Do 

Map  case. 

2,924.07 

Total 

66,317.49 

Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  indefinite,  act  of  July  6,  1884,  applied  to  Fox  River^ 
Wisconsin, 


Date. 

No.  of 
voucher. 

To  whom  paid. 

For  what  paid. 

Amount 

1896. 
July  8 

1 
2 
8 
4 
1 
2 
8 
4 
5 
6 
7 
8 
0 
10 

11 

12 
18 
14 
15 
16 
17 
18 
10 
20 
21 
23 
23 
84 
25 
26 
27 
28 
28 
80 

Priest  it,  Gorrow 

Wood  and  coal 

$493.11 

H.  0,  Doman 

Bronze ninion. etc  ............ 

37.24 

M,  J.  Rounds 

Services 

12.00 

James  £.  Fatten  Co 

Oil,  etc 

31.40 

Aug.  4 

L.M.Mann 

Services   

175.00 

John  M.Paige 

do 

35.00 

Alexander  Suns 

do 

35.00 

John  Baeten 

do 

25.00 

George  T.  Allauson 

do 

30.00 

George  Giflbrd 

do 

25.00 

Gabriel  Wick 

do 

25.00 

Gottlieb  Jahnke 

do 

23.  OU 

Jerry  Parkinson 

do '. 

25.00 

John  Lewis 

do 

25.00 

Richard  E.  Rice 

do 

25.00 

James  Clear 

do 

80.00 

A.  H.  Pane 

do 

5.00 

Eenffel  &  Esser  Co 

Tracing  cloth 

7.88 

Henry  A.  Foster 

Glass 

L80 

4 

Hay  Hardware  Co 

Water  gauge,  glasses,  etc 

Screws,  etc. .- 

1.91 

4 

n.C.'n^nnan x...... 

3.56 

Strond  &  Thomson 

The  Cook  &,  Brown  Lime  Co 

Paintlbrushes. ...............r 

4.20 

Coal  7 

5.85 

Robert  Brand  &  Sons 

Pigeonhole  cabinet,  eto 

Rent  of  office 

15.65 

WilHuin  Piohmfliin 

24.83 

BattisBroe 

Patch  bolts,  eto • 

26.84 

TaiinbeTr  -.r--^x...t.....T 

25.44 

do 

Oak  lumber,  eto. 

733. 12 

do 

Pine  lumber 

L  745. 42 

Niels  Johnson 

Iron,  eto 

17.50 

Chas.&Morris 

Coal 

41.46 

Priest  &  Gorrow 

Wood  and  coal 

823.15 

Wisconsin  Telephone  Go 

Rent  of  telephones 

10.50 

do \ 

10.08 
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Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  eanaU 
and  other  works  of  narigationf  indsjinils,  act  of  July  5, 1884,  etc, — Continoed. 


D»te. 


No.  of 
vouchor. 


To  wbom  paid. 


For  what  paid. 


Amoanl 


18M. 
Aug.    4 
4 

4 
4 

8 
8 
8 
8 
8 
8 
8 
14 
31 
81 
31 
31 
81 
31 
31 
81 
31 
31 
31 
31 
31 
81 
31 
81 
81 
31 
81 
81 
81 
31 
31 
31 
31 
31 
31 
81 
31 
81 
31 
31 
Sept.    2 

10 

10 

10 

25 

30 

30 

80 

30 

80 

30 

30 

30  , 

30  ' 

80 

30 

30 

80 

80 

30 

80 

80 

30 

30 


30 


National  Paint  ^'orka 

Frank  B.Fargo 

National  Faint  Works 

J  obn  A .  Banker 

Hired  men 

Frank  Smith 

Q.  L.  &  D.  W.  Thomas 

Dos  Forges  &  Co 

Elwin  Bauter 

JohnC.  Beye 

Charles  M.Cole 

L.M.Mann 

Dayton  K.  Burr 

Fred.  J.  Anger 

L.M.Maun 

John  M.  Paige 

Alexander  Sims 

John  Baeten 

George  T.  Allanson 

George  Gifford 

John  A.  Banker 

Gabriel  Wick 

Gottlieb  J ahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear , 

A.H.Piipe 

Keuffel  &  Enser  Co 

F.  Cortez  Wilson  &  Co 

H.C.Doman , 

Jamea  Gillingbam  &  Son 

do 7 , 

Hay  Hardware  Co 

William  Dicbmaun , 

OrviUe  Beach 

Conlee  Lumber  Co 

do 

The  Cook  Sc  Brown  Lime  Co. 
Campbell  &  Cameron  Co , 


Wisconsin  Telephone  Co 

do 

Chas.  S.  Morris 

Priest  &  Gorrow 

L.M.  Mann 

Hired  men 

John  Arft 

Charles  M.  Cole 

Elwin  Bauter 

John  Yueuger 

Fred.  J.  Anger 

Burdiok,  Armitage  A,  Allen . 

L.M.  Mann 

John  M.  Pai^e 

AlexandiT  Sims 

John  Baeten 

George  T.  Allanson 

George  G  i  fford 

John  A.  Banker 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  B.  Rioe 

Jamos  Clear 

A.H.Pape 

Schlafer  &  Barrett 

Joseph  Kloeckner,  postmaster.. 

Stroud  &  Thomson , 

Wisconsin  Telephone  Co , 

do , 

William  Dichmann 

.....do , 

do 

H.C.Doman , 

Campbell  Sc  Cameron  Co 

Hay  Hard  warp  Co 

John  H.  Crawford , 


Paint 

Calcimining,  etc 

Paint 

Serrices  

Services.  July,  18»0 

Services  

Brooms,  etc 

Stationery 

Traveling  expenses 

do 

do 

do 

De]M)siting  dredged  material . 

Services  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Notebooks 

Tank 

Globe  valve 

Iron  bands 

Driftbolts 

Chain,  etc 

Rent  of  office 

Rent  of  land 

Pine  lumber 

do 

Coal 

Oak  timber 

Pinelnmber 

Rent  of  telephones 

Telephone  messages 

Coal 

Wood  and  coal 

Traveling  expenses 

Services,  August,  1806 

Services 

Traveling  expenses 

do 

Services  

..     .do 

Job  j^rinting 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Scythe,  etc 

Rent  of  post-offlce  box 

Glass,  etc 

Rent  of  telephones 

Telephone  messages 

Meat,  etc 

Flour,  butter,  etc 

Rent  of  office 

Gas  pipe,  etc 

Pine  lumber 

Spikes,  etc 

Coal 


$50.00 

9.00 

242.50 

25.00 

,t,899.21 

L25 

l.»4 

21.55 

2.68 

7.30 

2.52 

7.48 

11.28 

60.00 

175.00 

35.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

80.00 

5.00 

9.00 

10.00 

LOO 

6.00 

6.42 

6.30 

24.83 

25.00 

24.00 

193.71 

35.10 

66  24 

224.38 

7.50 

8.25 

40.50 

564.73 

6.06 

3,401.13 

9.00 

2.92 

2.68 

6.09 

60.00 

13.50 

176.00 

85.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.  UO 

25.00 

25.00 

25.00 

25.00 

80.00 

5.00 

L48 

.76 

3.61 

7.50 

9.60 

2.91 

15.87 

24.83 

29.67 

31.20 

48.20 

50.40 
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Itemized  statemeui  oferpen$e8  madejram  appropriation  for  operating  and  eare  of  canals 
and  other  works  of  navigation,  indefinite,  <iet  of  July  5, 1884,  etc, — Con  tinned. 


Dftte. 


yo.of 
▼oncher. 


To  whom  pftid. 


For  what  paid. 


Amonnt. 


1896. 

Sept  30 

30 

30 

30 


Oct. 


"Say. 


The  Cook  4&  Brown  Lime  Co 

G.  L.  &  D.  W.  Thomas 

Niels  Johnson 

Chas.S.  Morris 

Priest  Sc  Gorrow 

L.M.  Mann 

Thomas  Malone 

Gerry  Lumber  Co 

Western  Union  Telpjiraph  Co 

Western  Lime  and  Cement  Co 

fiadf[er  Tj'pewriter  and  Stationery  Co. 

The  Chas.  Baumbach  Co 

Hired  Men 

Elwin  Banter 

Charles  M.  Cole 

John  Arft 

M.  J.Sohmitt 

Bucyms  Steam  Shovel  and  Dredge  Co. 

Western  Union  Teli*erapb  Co 

Albert  BelK 

Wensel  Bronchek 

CA.Lawton  &  Co 

L.Lindaner 

Thomas  Malone 

Gerry  Lumber  Co 

J.C.&oelsch 

Stroud  &  Thomson 

Western  Union  Telegraph  Co 

Wisconsin  Telephone  Co 

do. 


Coal 

Lye,  etc , 

Boiler  rlvetn,  etc 

Coal 

Wool  and  coal 

Traveling  expenses 

Stone 

Lnmber 

Telegrams , 

Cement 

Stationery 

Oil 

Services,  September,  1896. 

Traveling  expenses 

....do , 

Servicea 

Blueprints,  etc 

Dipper  lips 

Telegrams 

Services 

....do 

Steel,  ete 

Stone 

do 

Lnmber 

Shovel,  etc , 

Oakum , 

Telegrams 

Kent  of  telephones , 

Telephone  mensages 

Spikes,  etc 


Hay  Hardware  Co , 

The  Cook  &.  Brown  Lime  Co '  Coal 

William  Dichmann j  Rent  of  office 

George  Ryan Unuling  out  drill  scow 

Campbell  &  Cameron  Co Lumber  and  piles 

Conlee  Lnmber  Co Pine  lnmber 

J.H.Crawford Coal  and  wood , 

G.  L.  &  D.  W.  Thomas Soap 

C.A.  Peck I  Iron , 

Priest  dtGorrow i  Coal  and  wood 

A.  J.  Wler ...I  Coal 

L.  M.  Mann '  Servioos 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


John  M.Paige 

Alexander  Smis 

John  Baeten 

George  T.  Allanson 

George  Gi  fford 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  B.Rice 

James  Clear 

A.H.Pai)e 

John  A.  Banker 

H  ired  men , 

J.  Wm.  Worm , 

Chas.  S.  Morris , 

MacKinnon  Excelnior  Co , 

Kmiflcl  AEsHer 

William  Dichmann 

Charles  M.  Cole , 

Elwin  Banter 

John  O.  Beye , 

John  Arft 

William  Biggs 

R.  Booth 

Clarence  L.  Neif 

Badger  Typewriter  and  Stationery  Co 

Frea.  J.  Anger , 

L.M.Mann 

John  M.Paige j do 

Alexander  Sims do 

John  Baeten 

George  T.  Allanson 

George  Glfford 

John  A.  Banker 

Gabriel  Wick 

Gottlieb  Jahnke 


Services,  October,  1896  . 

Lumber,  etc 

Coal 

Excelsior  waste 

Tracing  cloth 

Flour,  sugar,  etc 

Traveling  expenses. . . . 

do 

....do 

Servicea 

....do 

Driving  piles 

Services  

Paper 

Services 

do 


do. 
do. 
do. 
do. 
do. 
do. 


$68.88 
5.43 

10.08 

46.7V 
452.67 

10.28 
184.43 

12.33 
1.63 

10.80 
0.87 
4.76 
8,247.41 
2.81 
7.05 

45.00 
6.06 

82.08 
1.21 
3.12 

10.00 

207.01 

485.87 

12.78 

1.85 

4.25 

.30 

7.60 

12.47 

n.36 

10.50 

24.83 

60.00 

181.24 

108.62 

346.00 

.60 

1.41 

410.  U 

11.00 

175.00 

35.00 

35.  Oo 

25.00 

80.00 

25.00 

2.'>.Oo 

25.00 

25.00 

25.00 

25.00 

30.  Oo 

6.0o 

26.00 

3. 427. 83 

11.64 

43.  Oo 

I.O5 

7.88 

10.37 

0.3i 

2.81 

2.O4 

M.5o 

1.87 

200.  Oo 

O.O0 

6.48 

60.  Oo 

175.  Oo 

35.  Oo 

35.  Oo 

25.  Oo 

30.00 

25.00 

25.  Oo 

25.00 

25.  Oo 
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Bate. 

No.  of 
Toucher. 

1896. 

Nov.  30 

26 

30 

26 

30 

27 

30 

28 

30 

20 

30 

30 

30 

81 

30 

32 

30 

83 

30 

84 

80 

85 

80 

86 

•30 

37 

30 

38 

30 

89 

80 

40 

80 

41 

30 

42 

30 

48 

80 

44 

80 

45 

30 

46 

30 

47 

30 

48 

30 

•   49 

80 

60 

Dec  1 

1 

2 

2 

5 

8 

7 

4 

7 

6 

9 

6 

12 

7 

14 

8 

17 

9 

31 

10 

31 

11 

81 

12 

81 

13 

31 

14 

31 

16 

81 

16 

81 

17 

31 

18 

31 

19 

81 

20 

31 

21 

31 

22 

31 

28 

31 

24 

81 

26 

31 

26 

81 

27 

31 

28 

31 

29 

31 

30 

31 

31 

31 

82 

81 

33 

31 

84 

31 

36 

31 

86 

31 

87 

1897. 

Jan.  5 

5 

5 

5 

5 

IG 

16 

16 

10 

16 

16 

26 

28 

28 

28 

16 

To  whom  paid. 


For  what  paid. 


Amoant. 


Jerry  ParkiDSon < 

Jolm  Lewis 

James  Clear 

A.H.Pape 

Richard  E.IUce 

The  Marsh  &.  Bingham  Co 

...do .T 

KankanDa  Lumber  and  Mfg.  Co 

Thomas  Ma  lone 

Gerry  Lumber  Co 

Valley  Iron  Works  Manufacturing  Co 

Scblafer  &  Barrett 

...do 

Western  Union  Telegraph  Go 

M.A.Searl '. 

Wisconsin  Telephone  Co 

do 

Stroud  &.  Thompson .....< 

Hay  Hardware  Co 

The  Cook  &.  Brown  Lime  Co , 

Band erob- Cb ase  Co 

William  Dichmann 

Orville  Beach 

Chas.  S.  Morris 

Prient  &  Gorrow 

do 

L.M.Mann 

JohnC.  Beye 

Hired  men , 

Eugene  Dietzgen  Co 

Elwin  Banter , 

Charles  M.  Cole 

MathiasHelf 

Des  Forges  ScCo 

G.K.KendaU 

John  Smith , 

L.  Lindaner 

Schlafer  Hardware  Co 

Joseph  Kloeckner,  postmaster 

The  Morgan  Co , 

Wisconsin  Telephone  Co , 

do 

Robert  Brand  &.  Sons , 

William  Dichmann 

George  Ryan 

Mann  Bros , 

The  Marsh  &  Bingham  Co 

L.  M.Mann 

John  M.Paige 

Alexander  Sims 

John  Baeten 

George  T.  Allanson 

George  Gifford 

John  A.Bauker 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis , 

Richard  E.  Rice 

James  Clear 


A.H.Pape 

Badger  TjpewTiteraad  Stationery  Co. 


L.  M.Mann 

JohnC.  Beye , 

Butler  Bros 

Jones  Sc  Laughlins,  Limited.... 

Hired  men , 

Burdick,  Armitage  Sc  Allen , 

Charles  M.Cole , 

Fulton  Iron  and  Engine  Works. 

J.W.Bhiok 

Mann  Bros 

do 

Capt.  George  A.  Zinn 

Charles  W.Day 

Jones  &  Laugluins,  Limited 

Bailey  Grover 


Services 

....do 

....do 

....do 

....do 

Oak  lumber , 

....do 

Pine  lumber 

Stone  

Pine  lumber 

Pinions,  etc 

Nails  and  bolts 

Spikes  and  bolts 

Telegrams 

Ice.T. 

Rent  of  telephones 

Telephone  messages 

Axle  grease 

Spikes,  etc , 

Oak  lumber 

Rentof  office , 

Rent  of  land , 

Coal 

Wood 

Stone , 

Traveling  expenses , 

do , 

Services,  November,  1886.. 

Transit  books,  etc , 

Traveling  expenses 

do 

Services  

Stationery 

Paper 

Clay 

Stone 

Stone  wheelbarrows,  etc . 
Rentof  postoflloo  box.... 

Storm  sash , 

Rent  of  telephones 

Telephone  messages 

Map  case , 

Rentof  office 

Oak  lumber,  ete 

...do 

Lumber 

Services 

....do 

....do , 

do , 

....do , 

do 

do 

...do 

....do 

do 

do 

do , 

....do 

do 

Stationery 

do 


Traveling  expenses 

do 

Nails,  etc 

Tie  rods,  etc 

Services,  Deoember,  1896 . 

Job  printing 

Traveling  expenses 

Ice-boring  machines 

Stone 

Oak  lumber 

do 

Mileage 

Pine  lumber 

Boat  spikes,  etc 

Traveling  expenses 


$25.00 

25.00 

30.00 

5.00 

25.00 

138.24 

189.26 

6.46 

159.66 

23.07 

23.52 

29.36 

9.79 

.60 

6.00 

7.60 

6.90 

4.00 

4.08 

11.70 

12.00 

24.83 

25.00 

71.61 

160.87 

215.87 

4.21 

3.31 

8,861.99 

9.20 

2.22 

9.60 

12.18 

4.10 

1.88 

30.80 

214.50 

47.11 

.75 

5.95 

7.50 

6.96 

15.00 

24.  K) 

66.80 

82.35 

158,37 

175.00 

35.00 

35.00 

23.00 

30.00 

26.00 

25.00 

25.00 

26.00 

25.00 

26.00 

25.00 

30.00 

6.00 

7.01 

10.60 

6.33 

3.07 

1.70 

41.02 

8,045.70 

6.00 

13.81 

121.64 

260.00 

853.11 

701. 10 

16.79 

700.22 

116.86 

13.11 
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Itemized  eiaiement  of  expeneee  made  from  appropriation  for  operating  and  care  of  canale 
and  other  worke  o/^naviaation,  indejinitey  act  of  July  6, 1884,  etc. — Continued. 


Date. 

No.  of 
voucher. 

1897. 

Jan.  30 

18 

30 

17 

30 

18 

80 

19 

30 

20 

80 

21 

80 

22 

30 

23 

90 

24 

30 

25 

81 

28 

81 

27 

31 

28 

81 

29 

81 

30 

81 

31 

81 

32 

81 

83 

81 

84 

81 

35 

31 

36 

31 

87 

31 

88 

81 

39 

31 

40 

31 

41 

Feb.  2 

1 

4 

2 

6 

8 

6 

4 

11 

5 

11 

6 

11 

7 

13 

8 

13 

9 

15 

10 

20 

11 

20 

12 

28 

18 

28 

14 

28 

15 

28 

16 

28 

17 

28 

18 

28 

19 

28 

20 

28 

21 

28 

22 

28 

28 

28 

24 

28 

25 

28 

26 

28 

27 

28 

28 

28 

20 

28 

80 

28 

81 

28 

82 

28 

88 

28 

84 

28 

85 

28 

36 

Mar.  4 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

10 

11 

15 

12 

U 

18 

81 

14 

81 

15 

81 

16 

81 

17 

To  whom  ^d. 


For  what  paid. 


Amomit. 


Ben  Jaoobwn 

John  Van  Yonderen 

Ramsay  &  Jones 

Appleton  Maohine  Co 

do 

American  Bxpress  Co , 

H.CDoman 

Hay  Hardware  Co 

William  Dichmann 

The  A.  G.  Wells  Co 

Fred.  J.  Anger , 

L.  M.Mann 

JohnM.P^ee 

Alexander  Sins 

John  Baeten 

Oeorgo  T.  Allanson 

George  Gifford , 

John  A.  Banker 

Gabriel  Wlok 

GoUlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Kice 

James  Clear , , 

A^H.Pape 

L.  M.Mann , 

Western  Lime  and  Cement  Co. . 

Hired  men 

El  win  Banter , 

Des  Forges  &  Co , 

Wisconsin  Telephone  Co 

....do 

Charles  M.  Cole 

Joseph  Rabedien 

Henry  Hahner ..•.., 

Capt.  George  A.  Zinn 

Wniiam  Doberstein 

John  Yan  Yonderen 

C.  A.  Lawton  &.  Co 

Charles  W.Day 

Western  Union  Telegraph  Co. . . 

Wisconsin  Telephone  Co , 

do 

H.CDoman 

William  Dichmann 

Orville  Beach 

Hay  Hardware  Co 

L.M.Mann 

John  M.  Paige 

Alexander  Sims 

John  Baeten 

George  T.  Allanson 

George  Gifford ^ 

Gabriel  Wick 

Gottileb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rioe 

James  Clear 

A.H.PaT>e 

John  A.  Banker 

L.M.Mann 

Joys  Bros.  &  Co 

Western  Lime  and  Cement  Co. . 

Keufi'el&  EsserCo 

H.  Channon  Co 

Depere  Lumber  Sc  Fuel  Co 

1.  H.Battin 

Appleton  Machine  Co 

Hired  men 

Charles  M.  Cole 

Elwin  Banter 

Bailey  Grover 

Capt.  George  A.  Zinn 

W.  S.  Woodworth 

Fred.  J.  Anger 

L.M.l£ann" 

John  M.Paige 

Alexander  Sims 


Tamarack  knees 

Sand 

Pine  lumber 

Heel  post  caps,  etc 

Anchor  rods,  etc 

Bxpress  charges 

Labor 

Rope,  etc 

Rent  of  office 

Bla*;k8mith  coal 

Services 

....do 

....do 

....do 

....do 

...do 

.....do 

do 

do 

....do 

do 

do 

....do 

.....do 

do 

Trareling  expenses 

Cement 

Services,  January,  1897. . . 

Traveling  expenses , 

Stationery 

Rent  of  telephones 

Telephone  messages 

Trareling  expenses 

Services 

.....do 

MUeage , 

Services 

Sand 

Bolts,  etc 

Pine  lumber 

Telegrams 

Telephone  messages 

Rent  of  telephones 

Bolte,  etc , 

Rent  of  office , 

Rent  of  land 

Spikes,  bolts,  etc 

Services 

do 

....do 

....do 

....do , 

....do , 

.....do 

....do 

....do 

do 

do 

,....do 

.....do 

.....do 

Traveling  expenses , 

Oakum,  etc 

Cement 

Drawing  paper,  etc , 

Chain  block,  etc , 

Lumber , 

Boiler  oil^  ete 

Iron  castings,  etc , 

Services,  February,  1897. 

Traveling  expenses 

do , 

do 


Mileage 

Traveling  expenses . 

Services  

....do , 

do , 

....do... 


$24.00 

33.06 

3.22 

22.02 

112. 72 

.35 

1.70 

2.45 

24.83 

3.00 

60.00 

175.00 

85.00 

85.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

5.00 

11.66 

285.00 

1,006.68 

2.23 

5.56 

7.50 

8.50 

21.61 

6.25 

15.00 

n.24 

14.21 

65.82 

74.17 

264.21 

.84 

6.00 

7.50 

15.27 

24.83 

26.00 

126.54 

175.00 

35.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

5.00 

25.00 

5.46 

70.75 

190.00 

11.78 

62.85 

1.56 

13.53 

2.72 

i,  698. 38 

22.01 

2.10 

13.47 

17.71 

25.22 

60.00 

175.00 

35.00 

85.00 
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Itemized  $taiement  of  expemes  made  from  appropriation  for  operating  and  care  of  canah 
and  other  works  of  natigatum,  indefinite,  act  of  July  6, 1884^  etc, — Continned. 


No.  of 

J  mte. 

vouober. 

1897. 

[ar.  81 

18 

31 

19 

31 

20 

31 

21 

81 

22 

81 

23 

31 

24 

81 

25 

81 

20 

81 

27 

81 

28 

81 

29 

31 

80 

81 

81 

81 

32 

81 

83 

81 

84 

81 

86 

81 

86 

31 

87 

81 

36 

31 

80 

81 

40 

81 

41 

81 

42 

31 

43 

81 

44 

81 

46 

81 

46 

31 

47 

81 

48 

31 

40 

81 

50 

81 

61 

31 

62 

31 

63 

Lpr.  3 

1 

3 

2 

3 

8 

5 

4 

6 

6 

6 

6 

9 

7 

9 

8 

16 

9 

22 

10 

22 

11 

24 

12 

80 

13 

80 

14 

30 

15 

30 

16 

30 

17 

80 

18 

80 

19 

80 

20 

80 

ai 

30 

22 

80 

23 

80 

24 

30 

25 

80 

26 

30 

27 

30 

28 

80 

39 

80 

30 

30 

31 

80 

82 

80 

33 

30 

34 

80 

35 

80 

36 

80 

37 

30 

88 

80 

89 

80 

40 

80 

41 

80 

42 

To  whom  paid. 


Amomit. 


John  BMton 

George  T.  Allanson 

George  Gifford 

Jbhn  A.  Banker 

Gabriel  Wick 

Gottlieb  Jabnke 

Jerr>'  Parkinaon 

John  Lewis 

Richanl  K.  Rice 

Janica  Cloar 

A.H.  Pape 

Kouffel  &  Kaser  Co 

do 

The  Marsh  &,  Bingham  Co 

Mann  Bros 

Frederick  C.  Pealin 

John  Van  Vonderen 

Thiele  &.  Handeyside 

Gerry  LnmberCo 

Appleton  Machine  Co 

do 

Hay  Hardware  Co 

Joseph  Kloeckner,  poatmaater. . 

Strond  &  Thomson 

H.  C.Doroan 

Western  Union  Telegraph  Co... 

Wisconsin  Telephone  Co 

do 

J.  A.  Barnes 

The  Medberry-Bemis  Co 

William  Dichmann , 

C.  A.  Peck 

D.  W.Thomas , 

Mann  Bros 

do 

do 

do 

Western  Lime  and  Cement  Co.. 

Elwin  Bauter , 

Hired  men 

W.  S.  Woodwortb , 

Western  Union  Telegraph  Co. . 

Bailey  Grover , 

L.  M.'Mann 

Charles  M.  Cole 

H.H.WestCo 

David  O'Mallev 

John  H.  Crawford  &  Co 

L.  M.Mann , 

John  M.  Paige , 

Alexander  Sima , 

John  Baeten , 

George  T.  Allanson 

George  Gifford , 

John  A.  Banker , 

Gabriel  Wick 

Gottlieb  Jabnke , 

Jerry  Parkinson 

John  Lewis 

Richard  B.  Kloe , 

James  Clear , 

A. H.  Pape 

Keufl'el  it,  Esser  Co 

Lee  &,  DiebelsCo 

C.A.Lawton  &  Co 

do 

do 

do 

do 

JameaR.  Sbepard , 

Gerry  Lnmber  Co 

Schlafer  Hardware  Co 

MacKinnon  Pulley  Co 

American  Express  Co 

Western  Union  Telegraph  Co.., 

Wisconsin  Telephone  Co 

do , 

The  Cook  Sc  Brown  Lime  Co. . . 


Services. 

do. 

do. 
....do. 
....do. 
....do. 
....do. 
...do. 
....do. 

....do 

...do 

Paragon  leads , 

Blue-print  paper 

Oak  lumber 

...do 

Stone , 

Sand 

Stone 

Pine  lumber 

Iron  castings,  etc 

Tripods,  etc 

Tin  funnel 

Rent  of  post-oflBce  box 

Glass,  ete 

Washers,  etc , 

Telegrams 

Rsnfof  telephones 

Telephone  messages 

Rent  of  engine  and  boiler. 

Index  boolu,  etc 

Rent  of  office 

Spikes  and  iron 

Services , 

Pine  lumber 

do 

Oak  lumber 

Pine  lumber 

Cement , 

Traveling  expenses , 

Services,  March,  1897 , 

Traveling  expenses 

Telegrams 

Traveling  expenaea 

do 

.....do 

Figuring  blooks,  etc 

Services 

Blacksmith  ooal 

Services  

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Drawing  paper 

Blacksmith  coal,  etc 

Grate  bars 

Valve  boxes,  etc 

Steel  sprocket,  etc 

Steel  gear,  etc 

Valves,  etc 

Stone 

Lumber , 

Linseed  oil,  etc 

Steel,  iron,  etc 

Express  charges 

Telegrams 

Rent  of  tolepliones 

Telephone  messagea 

Coal 


$25.00 

30.00 

25.00 

25.00 

25.00 

26.00 

25  00 

25.00 

25.00 

80.00 

5.00 

.53 

.90 

119.80 

156.83 

25.50 

58.17 

08.62 

67.98 

68.44 

83.65 

.40 

.75 

L14 

4.11 

.40 

7.  SO 

9.45 

14.50 

14.60 

24.83 

19.84 

9.00 

14.60 

272.04 

415.21 

82.50 

90.00 

2.10 

4,051.01 

17.02 

.02 

96.29 

18.87 

19.87 

18.16 

10.00 

L57 

175.00 

85.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

80.00 

5.00 

8.70 

16.30 

14.75 

35.06 

67.96 

242.76 

816.95 

63.25 

25.18 

88.00 

87.60 

.80 

.89 

7.60 

16.79 

8.60 
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ItemUed  $tatement  of  expeMee  made  from  appropriation  for  oporaiiMf  and  oare  oj  canals 
and  other  worie  oj  navigation,  indefinite^  act  of  July  S,  1884,  etc, — Contlnaed. 


No.  of 
▼oncber. 


To  whom  paid. 


For  what  paid. 


AiDonnt. 


May 


1887. 
Apr.-  30 
30 
30 
30 
30 
30 

ao 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
6 
6 
« 

e 

6 

6 
6 
7 
8 

14 
14 
14 
20 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
81 
31 
31 
81 
81 
81 
31 
31 
31 
81 
31 
31 
31 
31 
31 
81 
81 
81 
31 
81 
31 
31 
31 
31 
81 
31 
81 
31 
31 
81 
31 
31 
31 
81 
81 
31 
31 
31 
81 
81 


Frank  Leaoh  Hardware  Co 

The  Morgan  Co 

Stroud  &.  Thomson 

C.  E.  Angell  &  Co 

Battis  Broa 

William  Dichmann 

H.  C.  Doman 

.....do 

do 1 

.....do 

John  W.  Slater 

Niels  Johnson 

Bruest  Eastman 

Valley  Iron  Works  Hanufacturing  Co. 

do 

Hay  Hardware  Co 

J.  ueorge  Kuelier 

Hired  men 

Des  Forges  &  Co 

Randle-Spence  Manafacturing  Co. . . . . 

Joys  Bros.  &  Co 

...do 

L.  M.Mann 

Bailey  Grover 

Capt.  George  A.  Zinn 

Western  Lime  and  Cement  Co 

Eiwin  Banter 

Charles  M.  Cole 

George  H.  Jenkins 

Des  Forges  &  Co 

Fred.  J.  Anger 

L.M.Mann 

John  M.  Paige 

Alexander  Sims 

John  Baeten 

George  T.  Allanson 

George  Glfford 

John  A.  Banker 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear 

A.  H.  Pane 

Charles  Rogers 

Axel  Fahlstrom 

John  Kilawee 

AlexanderG.  Grignon 

Cornelius  Romsom 

Henry  G.Bongers 

National  Paint  Works 

Charles  Schroeder 

F.H.  Blood 

Sohlafer  BLardware  Co 

do 

Gerry  Lumber  Co 

G.A.Loesoher 

JohnLenz.  sr 

Western  union  Telegraph  Co- 

American  Express  Co 

Gillen  Bros 

BL C.Johnson  ScCo 

H.C.  Doman 

do 

do 

Wm.  R.  Williams 

.....do 

Hay  Hardware  Co 

...Tdo 

Wisconsin  Telephone  Co 

do 

The  Morgan  Co 

Conlee  Lumber  Co 

.....do 

H.M.  Harmon 

Stroud  &  Thomson 

S.  E.  MoPartlin 

Or^-ille  Beach 

William  Dichmann 


Wire  nails,  etc 

Pine  lumber,  etc 

Axle  grease,  eto 

Seeds. 

Hand-holeplates,  etc . 

Rent  of  oflBioe 

Iron,  etc 

Iron  rods,  etc 

Carrying  sheaves,  etc. 

Chain,  etc 

Linseeod  oil 

Gas  pipe,  etc 

Gravel,  etc 

Snubbing  posts,  etc . . . 

Valves,  shafts,  ete 

Deck  plugs,  etc 

Soil  pipe 

Services,  April,  1887.. 

Stationery 

Injector  

Hawsing  beetle 

Oakum,  etc 

Traveling  expenses . . . 

do 

Mileage 

Cement 

Traveling  expenses. . . 

do 

Services 

Stationery 

Services ■ 

.....do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Asphaltnm  paint 

Woo<l 

Sewer  pipe 

Iron,  etc 

Rope,  etc 

Lumber 

Iron  pipe,  etc 

Cistern 

Telegram 

Express  charges 

Laundry 

Storing  awnings,  etc. . 

Brass,  etc 

Steam  cocks,  eto 

Dredge  chain,  etc 

Chimney  hood 

Tin  roofing,  eto 

Iron,  etc 

Rope,  etc 

Telephone  messages... 
Ren  t  of  telephones .... 

Pine  lumber,  etc 

Lumber,  eto 


Labor 

Tallow,  etc 

Asbestos  covering. 

Rent  of  land 

Rent  of  office 


$4.06 

48.55 

11.44 

15.55 

10.98 

25.00 

5.13 

62.33 

118.06 

128.98 

3.42 

8.25 

16.25 

78.20 

343.47 

6.47 

.55 

3, 046. 14 

3.85 

14.85 

2.50 

51.75 

10.87 

8.62 

12.05 

14.40 

2.68 

8.80 

24.75 

8.15 

60.00 

200.00 

35.00 

85.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

80.00 

5.00 

25.00 

25.00 

80.00 

30.00 

30.00 

25.00 

198.50 

26.00 

4.20 

3.30 

16.73 

72.88 

7.31 

n.00 

.20 

.25 

1.22 

1.75 

2.22 

7.74 

256.07 

8.00 

32.00 

3.60 

163.18 

5.15 

7.50 

6.40 

6.63 

24.56 

6.10 

8.12 

-  10.88 

25.00 

35.00 
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Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  toorks  of  navigation,  indefinite,  act  of  July  6, 1884,  etc. — Continned. 


Date. 


No.  of 
voucher. 


To  whom  paid. 


For  what  paid. 


Amonnt. 


1897- 
May  31 
31 
31 
31 
31 
31 
81 
31 
June  4 
6 
6 
5 
5 
6 
5 
9 
9 
9 
12 
16 
16 
16 
10 
80 
30 
80 
80 
30 
30 
30 
80 
80 
80 
30 
30 
30 
80 
30 
30 
30 
30 
80 
80 
80 
30 
80 
80 
80 
80 
80 
30 
30 
30 
80 
80 
30 
30 
30 
30 
80 
30 
30 
30 
30 
30 
30 
30 
30 


87 


WiUiain  Dichmami 

I.H.Battln 

O.  McCJorlBon 

The  Cook  &  Brown  Lime  Co 

John  H.  Crawford  &  Co 

Hiram  Stedman 

Prieat  &  (borrow 

A..  J.  Weir , 

Hired  men 

Joyg  Bros.  &  Co 

Western  Lime  uid  Cement  Co , 

Rundle-Spence  Manufacturing  Co. 

J.  A.  Bamea 

Peter  Feller 

John  C.  Beye 

Jamei  E.Patton  Co 

Charlea  M.  Cole 

L.M.  Mann 

Baoine  Yacht  and  Boat  W;orlu 

Abraham  Hibbard , 

Bella  Fuller 

Wenael  Steidl 

O.  D.  Qreely 

L.  M.Mann 

JohnM.  Paiee 

Alexander  Sima 

John  Baeten 

George  T.  A  Hanson 

George  Gifford 

John  A.  Banker 

Gabriel  Wick 

Gottlieb  Jahnke , 

Jerry  Parkinson , 

John  Lewis 

Richard  £.  Rice 

James  Clear 

A.  H.  Pane 

Charles  Rogers. 


Axel  Fahlstrom 

JohnKilawee 

Alexander  G.  Grignon 

Cornelius  Romsom 

Henry  C.  Bongers 

Kenifel  Sc  Esser  Co 

....do 

F.  Cortez  Wilson  &  Co 

John  Van  Vonderen 

John  Shea 

do 

Stark  &Te8oh , 

Schlafer  Hardware  Co 

....do 

....do 

....do 

Joseph  Kloeckner,  postmaster. 

The  Casket  Hardware  Co 

Battis  Bros 

Gillingham  &  Son , 

William  Dichmann 

....do 

...do 

H.C.  Johnson  St.  Son 

August  Sohroeder 

Wisconsin  Telephone  Co 

do , 

Conlee  Lumber  Co 

LH.Battin 

The  Cook  and  Brown  Lime  Co. . 

Hay  Hardware  Co 

H.C.  Doroan 

John  H. Crawford  ScCo 

Hiram  Stedman 

Priest  Sc  Gorrow , 

A.  J.  Weir 

L.M.Mann 


Soap,  etc 

Oil.. 

Linoleum,  etc 

Coal 

Coal  and  wood 

Coal 

Wood 

Lumber 

Services,  May,  1897...., 

Oakum,  etc 

Cement 

Cutter  block,  eto 

Steel  cas  tines,  etc 

Galvanised  iron 

Traveling  expenses .... 

White  lead,  etc 

Traveling  expenses .... 

. do 

Rowboat 

Services 

do 

do 

Paper 

Services  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do , 

do 

Blue- print  paper 

Tracing  cloth 

Oil  tank 

Sand 

Clay 

Gravel 

Nails,  etc 

Cotton  waste,  etc 

Quilts,  etc 

Manila  rope,  etc 

Cotton  waste,  etc 

Rentof  post-offlce  box. 

Use  of  Jackscrews 

Labor 

Cold  chisels,  etc 

Pillowcases 

Flour,  et« 

Rent  of  oflBce , 

Canvas  

Use  of  Jackscrews 

Rent  of  telephones 

Telephone  messages... 

Lumoer 

Oil 

Coal 

Scales,  etc 

Chain,  etc 

Wood  and  coal , 

Coal , 

Wood  and  coal 

Coal 

Traveling  expenses. . . . 


$60.13 

41.88 

81.74 

67.60 

148.77 

28.44 

880.85 

LIS 

8, 303. 14 

12.50 

06.00 

.48 

64.48 

8.46 

9.35 

38.03 

8.06 

9.14 

39.00 

L25 

1.25 

13.90 

6.60 

200.00 

35.00 

35.00 

25.00 

80.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

5.00 

25.00 

25.00 

30.00 

30.00 

80.00 

25.00 

.90 

7.88 

5.60 

6.50 

6.90 

18.50 

8.34 

8.15 

8.50 

14.80 

26.47 

.75 

.90 

1.00 

8.15 

L50 

4.52 

25.00 

4.00 

7.20 

7.50 

12.43 

8.71 

18.36 

26.10 

20.64 

06.59 

168.01 

48.43 

292.73 

7.50 

9.65 


Total. 


66,317.49 
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H  H23. 

REMOVING  SUNKEN  VESSELS  OR  CRAJ^T  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  of  barge  Sumatra  in  Milwaukee  Bay. — The  barge  Sumatra^ 
loaded  with  railroad  rails,  in  tow  of  the  Bteaui  barge  Arnold,,  foundered 
in  33  feet  depth  of  water  September  30,  1896,  about  three-fourths  of  a 
mile  east  by  south  of  the  entrance  to  Milwaukee  Harbor,  Wisconsin, 
and  formed  a  dangerous  obstruction  to  navigation.  All  of  the  cargo 
except  40  rails  was  removed  by  December  10,  1896,  and  the  wreck 
abandoned  by  the  wreckers  and  owners. 

A  recommendation  dated  December  26, 1896,  that  an  allotment  of 
$500  from  the  permanent  indefinite  appropriation  for  removing  sunken 
vessels,  etc.,  act  of  June  14, 1880,  was  approved  January  4, 1897,  for 
the  removal  of  the  remaining  portions  of  the  wreck,  which  consisted 
chiefly  of  the  bow,  bowsprit,  centerboard  box,  and  one  pair  of  sheet 
posts,  over  which  the  depth  of  water  was  from  18  to  22  feet,  so  that  there 
should  be  a  clear  depth  of  28  feet  over  all  parts  of  the  wreck. 

An  examination  of  the  wreck  was  made  by  a  diver  and  proposals 
invited  for  the  removal  of  the  obstruction. 

Proposals  were  received  January  29,  1897,  from  the  Milwaukee  Tug 
Company  and  the  Independent  Tug  Gompany,  each  being  for  the  sum 
of  $300.  The  latter  company  undertook  to  do  the  work  and  to  fur- 
nish all  necessnry  appliances. 

The  removal  was  accomplished  February  18,  1897,  the  site  of  the 
wreck  swept  by  an  iron  bar  suspended  at  a  depth  of  28  feet,  and  no 
obstruction  encountered. 

Dynamite  was  used  for  blowing  up  the  wreck.  The  bowsprit,  which 
was  afloat,  was  towed  into  the  Milwaukee  Biver. 

The  cost  of  removal  was  as  follows : 

Examination  by  div^er $50.00 

Removal  of  wreck 300.00 

Total 350.00 


H  H  24. 

SURVEY  OF  HARBOR  AT  MENOMINEE,  MICHIGAN  AND  WISCONSIN,  WITH 
A  VIEW  OF  OBTAINING  A  20-FOOT  DEPTH  OF  WATER. 

[Printed  in  Honse  Doc.  No.  80,  Fifty •foarth  CongreM,  second  gCMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  7, 1896. 
Sib  :  I  have  the  honor  to  submit  the  accompanylDg  copy  of  report  of 
^November  30, 1896,  with  map,*  by  Capt.  George  A.  Zinn,  Corps  of  Engi- 
neers, of  results  of  a  survey  of  harbor  at  Menominee,  Michigan  and 
Wisconsin,  with  a  view  of  obtaining  a  20foot  depth  of  water,  made  to 
comply  "with  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 
Two  plans  of  improvement  are  presented  by  Captain  Zinn,  one  by 

*Not  reprinted.    Printed  in  Hoase  Doo.  No.  86,  Fifty-fonrth  Congress,  second 
session. 
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pier  extension  and  dredging,  and  the  other  by  dredging  only.  Bat  he'is 
of  opinion  that  the  better  method  of  obtaining  a  20-foot  channel  at  Me- 
nominee Harbor  is  to  dredge  the  channel  to  that  depth  from  the  river 
to  the  20-foot  contour  in  Green  Bay  without  extension  of  the  piers.  He 
further  states  that  in  case  this  plan  should  be  adopted  the  open  chan- 
nel should  be  widened,  requiring  for  the  entire  work  the  removal  of 
172,000  cubic  yards  of  material  at  an  estimated  cost,  including  contin- 
gencies, of  $18,920. 

Ool.  H.  M.  Bobert,  Oorps  of  Engineers,  the  division  engineer,  in  for- 
warding this  report  says: 

I  concar  with  Captain  Zinn  in  recommending  the  adoption  of  the  second,  or  dredg- 
ing, plan  for  the  farther  improvement  of  this  harbor,  at  a  cost  of  abont  $19,000.  Only 
about  $7,000  of  this  will  be  expended  outside  the  present  pierheads.  After  the 
20-foot  onaniiel  has  been  obtained  it  will  probably  cost  about  $3,000  annually  to 
maintain  it.  Should  it  be  found  to  much  exceed  this  amount  then  this  cost  should  be 
compared  with  that  of  constructing  and  maintaining  piers,  and  if  the  latter  method 
is  proven  to  be  cheaper  it  could  at  any  time  be  adopted.  At  present  I  think  dredg* 
ing  should  be  tried. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Gen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  oapt.  gbo.  a.  zinn,  ooeps  of  enainebes. 

United  States  Engineer  Office, 

Milwaukee^  TTt*.,  November  30j  1896. 

Genebal:  I  have  the  honor  to  submit,  in  compliance  with  instruc- 
tions contained  in  printed  letter  from  office  of  the  Chief  of  Engineers, 
United  States  Army,  dated  Washington,  D.  0.,  September  5, 1896,  the 
following  report  upon  a  survey  of  harbor  at  Menominee,  Michigan  and 
Wisconsin,  and  an  estimate  of  the  cost  of  improvement,  with  a  view  to 
obtaining  a  channel  20  feet  deep. 

The  harbor  of  Menominee  is  situated  at  the  mouth  of  the  river  of  the 
same  name  on  the  western  shore  of  Green  Bay,  and  has  already  been 
successfully  improved  by  the  construction  of  two  approximately  parallel 
piers,  from  370  to  400  feet  apart,  and  by  dredging  between  them  under 
a  project  whose  object  is  to  maintain  a  channel  200  feet  wide  and  17 
feet  deep  below  a  plane  which  is  3.06  feet  below  the  plane  of  reference 
of  the  Lake  Survey,  from  Green  Bay  into  the  Menominee  River.  These 
piers  project  about  1,000  feet  on  the  north  side  and  1^400  feet  on  the 
south  side  beyond  the  present  shore  line,  and  terminate  in  18  feet  of 
water  on  the  north  side  of  the  channel  and  13  feet  on  the  south  side. 
The  south  pier  projects  about  100  feet  beyond  the  north  pier. 

Inasmuch  as  separate  appropriations  have  been  made  for  the  improve- 
ment of  the  Menominee  Biver  and  of  Menominee  Harbor,  and  since  the 
word  ^'harbor"  has  heretofore  been  interpreted  in  this  district  to  mean 
the  channel  connecting  deep  water  in  the  lake  with  deep  water  in  the 
river  to  which  it  usually  gives  entrance,  the  project  proposed  herein  for 
obtaining  a 20foot  depth  of  water  under  the  act  of  June  3, 1896,  will 
be  limited  to  the  entrance  channel,  as  indicated  by  red  lines  upon  the 
inclosed  tracing. 
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The  Menominee  Biver  is  one  of  the  largest  streams  emptying  into 
Lake  Michigan,  the  area  of  its  watershed  being  abont  4,400  square 
miles.  It  is  subject  to  severe  annual  freshets,  and,  as  a  large  portion 
of  the  banks  of  the  riyer  proper  between  its  mouth  and  the  dam  situ- 
ated abont  3  miles  back  from  the  shore,  as  well  as  the  banks  of  the 
numerous  artificial  channels  dredged  to  the  various  log  pockets,  are 
unprotected  by  docks,  large  quantities  of  material  eroded  from  these 
unprotected  banks  are  brought  down  and  deposited  in  Green  Bay,  thus 
tending  to  form  a  bar  opposite  the  month  of  the  river. 

An  examination  of  the  Lake  Survey  chart  shows  that  to  the  northward 
of  the  mouth  of  the  Menominee  Biver  the  18-foot  contour  is  about  one- 
half  mile  from  the  shore,  leaving  a  narrow  strip  of  shoal  water;  while 
commencing  immediately  at  the  mouth  of  the  river  and  continuing 
southwardly  to  the  head  of  Green  Bay,  the  18  foot  contour  recedes  from 
the  shore  to  a  distance  of  about  a  mile  and  a  half,  forming  an  extensive 
shoal  area.  This  recession  of  the  18-foot  contour  is  undoubtedly  caused 
by  the  material  brought  down  and  deposited  by  the  Menominee  Biver 
and  other  rivers  to  the  south  of  it  emptying  into  Green  Bay. 

The  littoral  currents  set  to  the  southward  along  the  western  shore  of 
Green  Bay.  At  the  mouth  of  the  Menominee  the  river  current  heavily 
charged  at  times  of  ireshet  with  sand  is  encountered.  The  river  cur- 
rent is  deflected  to  the  southward  and  checked,  and  a  deposit  of  sand 
commences. 

No  deposits  of  sand  occur  to  the  north  of  Menominee  Harbor;  they 
occur  exclusively  to  the  southward.  A  bar  is  thus  formed  to  the  south- 
ward of  the  harbor  entrance,  and  unless  removed  by  dredging  will 
gradually  extend  across  the  harbor  entrance. 

Such  a  bar  existed  in  1892,  as  is  shown  by  a  plat  of  soundings  taken 
through  the  ice  in  January  of  that  year.  It  was  removed  during  the 
following  summer,  and  has  not  yet  re-formed  to  such  an  extent  as  to  be 
an  obstruction  to  navigation.  The  formation  of  this  bar  between  July, 
1889,  and  January,  1892,  a  period  of  two  and  one-half  years,  was  rapid, 
over  52,000  cubic  yards  being  deposited  in  the  channel  in  that  time. 
(See  Annual  Beport  Chief  of  Engineers  for  1892,  part  3,  p.  2174.)  The 
improvement  of  Menominee  Biver  was  commenced  in  1891.  The  con- 
sequent disturbance  of  the  river  bed  undoubtedly  contributed  largely 
to  these  deposits. 

The  present  condition  of  the  harbor  of  Menominee  permits  the  choice 
of  one  of  two  plans  of  improvement: 

First.  The  extension  of  the  present  harbor  piers  to  the  depth  sought 
and  dredging  between  them  to  the  same  depth. 

Second.  Dredging  to  the  required  depth  between  the  present  piers 
and  beyond  them  to  the  20-foot  contour  in  Green  Bay  without  extend- 
ing the  piers. 

In  the  first  plan  the  channel  will  be  maintained  at  the  proper  depth 
by  the  protecting  effect  of  the  piers  and  by  a  certain  amount  of  annual 
dredging.  In  the  second  plan  the  channel  will  be  maintained  entirely 
by  dredging.  In  order  to  compare  the  value  of  the  two  plans  it  is  only 
necessary  to  compare  the  annual  dredging  required  by  the  first  plan 
plus  the  annual  interest  on  the  cost  of  the  pier  extension  with  the 
annual  dredging  required  by  the  second  plan,  because  the  dredging 
originally  required  to  obtain  the  proposed  depth  will  be  about  the  same 
in  both  plans. 

The  distance  from  the  present  end  of  the  south  pier  to  the  20-foot 
contour  is  about  850  feet;  at  the  north  pier  this  distance  is  150  feet. 
BNa  97 ^173 
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To  extend  the  piers  will  cost — 

Bonthpier: 

350  linear  feet  crib  pier,  20  by  ISi  feet,  at  $42 $14,700 

300  linear  feet  crib  pier,  20  by  20i  feet,  at  $45 13,500 

200  linear  feet  crib  pier,  24  by  22^  feet,  at  $59 11,800 

8501inearfeet  crib  pier 40,000 

North  pier: 

150  liuearfeet  crib  pier,  24  by  22i  feet,  at  $59 8,850 

Total  cost 48,850 

But  tbis  woTild  leave  the  soath  pier  800  feet  in  advance  of  tbe  north 
pier.  It  is  considered  necessary  in  the  case  of  piers  of  unequal  length 
that  the  pierhead  light  shall  be  upon  the  longer  pier.  While  the  present 
south  pier  is  100  feet  longer  than  the  north  pier,  the  width  of  opening 
being  400  feet,  this  difference  in  length  is  not  inat.erial.  Were  the 
difference  in  length,  however,  800  feet,  it  would  be  very  objectionable  to 
maintain  the  light  on  the  shorter  pier.  And  further,  at  all  harbors  on 
the  west  shore  of  Lake  Michigan,  without  exception,  the  pierhead  light 
is  carried  by  the  north  pier.  That  Menominee  Harbor  may  form  no 
exception  to  this  general  rule,  it  would  therefore  be  necessary  to  extend 
the  north  pier  an  additional  800  feet,  or  a  total  extension  of  950  feet. 
This  additional  extension  would  cost,  at  $59  per  linear  foot,  $47,200. 
The  interest  on  this  amount  at  3^  per  cent  would  be  $1,652.  To 
maintain  an  additional  light  on  the  south  pier  would  cost  probably 
about  $1,000  annually.  Considering  rhe  question  of  lights  then  alone, 
it  would  be  more  economical  to  maintain  two  pier  lights  than  to  extend 
the  pier. 

But  it  is  believed  that  if  the  south  pier  were  to  be  extended  800  feet 
in  advance  of  the  north  pier  the  tendency  would  be  to  arrest  the  river 
current,  and  thereby  cause  a  large  deposit  in  the  channel  that  would 
otherwise  be  deflected  to  the  southward  and  away  from  the  harbor 
entrance.  Experience  shows  that,  generally  speaking,  piers  should  be 
of  approximately  equal  length. 

The  estimate  for  pier  extension  will  then  stand  as  follows  s 

850  feet  south  pier  extension $40,000 

950  feet  north  pier  extension 56,050 

Total 96,050 

At  3J  per  cent  per  annum,  the  interest  on  $96,050  is  $3,361.75. 

It  is  impossible  to  calculate  from  the  available  data  the  exact  amount 
of  annual  dredging  required  after  the  piers  are  extended. 

It  is  equally  impossible  to  determine  the  amount  of  dredging  required 
to  maintain  the  proposed  depth  if  the  piers  are  not  extended  under  the 
second  plan,  but  on  the  basis  of  the  52,000  cubic  yards  removed  from 
in  front  of  the  piers  in  two  years  and  a  half,  between  July  1889,  and 
January,  1892,  it  would  cost  about  $3,300,  or  about  as  much  as  the 
annual  cost  of  the  first  plan  without  the  dredging. 

I  am  therefore  of  the  opinion  that  the  best  method  of  obtaining  a 
20-foot  channel  at  Menominee  Harbor  is  to  dredge  the  channel  to  that 
depth  from  the  river  to  the  20-foot  contour  in  Green  Bay  without 
extension  of  the  piers. 

The  present  channel  is  somewhat  narrow  for  large  vessels,  and  espe- 
cially at  the  angles  near  the  inner  ends  of  the  piers,  where  numerous 
cases  of  grounding  have  occurred.  A  project  for  a  deeper  channel 
should,  therefore,  tJso  provide  for  a  wider  one. 

To  obtain  a  channel  300  feet  wide  and  20  feet  deep,  extending  from 
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the  20-foot  contour  in  Green  Bay  to  the  second  angle  in  the  channel  as 
indicated  on  the  map,  a  distance  of  3,145  feet,  wifi.  require  the  removal 
of  about  98,000  cubic  yards  of  material.  To  dredge  the  triangular  area 
indicated  will  require  the  reuioval  of  about  37,000  cubic  yards  of  mate- 
rial, or  a  total  of  135,000  cubic  yards,  which  at  10  cents  will  cost 
$13,500.  The  material  to  be  removed  is  believed  to  be  all  sand,  and 
about  30,000  cubic  yards  are  outside  the  present  pierheads. 

In  case  the  second  plan  is  adopted,  the  open  channel  should  be 
widened  to  about  600  fee4;  in  order  to  guard  against  an  early  formation 
of  a  bar  across  the  entrance,  requiring  the  removal  of  about  37,000 
cubic  yards  of  material  in  addition  to  the  135^000  cubic  yards  above 
mentioned,  making  in  all  172,000  cubic  yards,  which  at  10  cents  per 
cubic  yard  will  cost  $17,200,  or  adding  10  per  cent  for  contingencies, 
$18,920. 

I  am  of  the  opinion  that  the  proposed  imY>rovement  is  a  worthy  one 
and  justified  by  the  interests  of  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

Geo.  a,  Zinn, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Gbaighill, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  mdorsement.] 

TJ.  S.  Engineeb  Office,  Northwest  Division, 

New  York,  December  5, 1696. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army.  I  concur  with  Captain  Zinn  in  recommending  the  adoption  of 
the  second,  or  dredging,  plan  for  the  further  improvement  of  this  har- 
bor, at  a  cost  of  about  $19,000.  Only  about  $7,000  of  this  will  be 
expended  outside  the  present  pierheads.  After  the  20-foot  channel 
has  been  obtained,  it  will  probably  cost  about  $3,000  annually  to  main- 
tain it.  Should  it  be  found  to  much  exceed  this  amount,  then  this  cost 
should  be  compared  with  that  of  constructing  and  maintaining  piers, 
and  if  the  latter  method  is  proven  to  be  cheaper  it  could  at  any  time 
be  adopted.    At  present  I  think  dredging  should  be  tried. 

Hbnby  M.  Bobebt^ 
Oolonelj  Corps  of  Engineers^  Division  Engineer. 


H  H  25. 

8UBVEY  OP  HAEBOE  AT  AHNAPEE,  WIS. 

(Flinted  in  House  Doc.  No.  172,  Fifty-fourth  Congress,  second  session.] 

Office  op  the  Ohiep  of  Engineebs, 

United  States  Abmt, 
Wiishingtonj  D.  (7.,  January  8,  1897. 
Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  31, 1896,  with  map,*  by  Capt.  George  A.  Zinn,  Corps 
of  Engineers,  concerning  survey  of  harbor  at  Ahuapee,  Wis.,  provided 
for  by  terms  of  the  river  and  harbor  act  of  June  3, 1896. 

*  Not  reprinted.    Printed  in  Hoaae  Doc.  No.  172,  Fiffcy-foorth  Congress,  second 
session. 
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Oaptain  Zinn  states  that  the  harbor  facilities  at  Ahnapee  may  be  in- 
creased at  three  places,  indicated  on  map,  in  the  following  manner,  viz: 

A.  Extending  the  13-foot  channel  above  the  bridge,  bnt  reducing  its 
width  to  50  feet.  This  work  involves  drilling,  blasting,  and  dredging, 
and  is  estimated  to  cost  $19,266. 

B.  Dredging  between  the  piers,  removing  260  linear  feet  of  dock,  and 
excavating  a  basin  200  by  250  feet  and  13  feet  deep.  Two  sides  of 
the  basin  will  be  available  for  shipping  purposes,  and  should  tbere- 
fore  be  revetted  by  the  owner  of  the  property.  The  title  to  the  site 
for  the  basin  should  be  obtained  without  cost  to  the  United  States  and 
conveyed  to  the  Government  before  work  is  commenced.  The  cost  of 
the  basin  is  estimated  at  $11,594. 

O.  Constructing  a  basin  in  the  lake,  having  an  area  of  about  6|  acres, 
south  of  the  present  harbor  entrance,  by  pier  construction,  dredging, 
and  the  removal  of  a  portion  of  the  south  pier.  The  estimated  cost  of 
this  basin  is  $33,203.  This  plan  contemplates  that  600  linear  feet  of 
dock,  to  connect  the  present  south  pier  with  the  proposed  pier,  should 
be  built  by  the  owners  of  the  adjacent  property. 

Captain  Zinn  states  that  the  property  at  the  sites  of  plans  B  and  O 
is  probably  owned  by  a  single  individual,  and  that  these  plans  would, 
therefore,  afford  no  relief  to  the  public  or  destroy  the  owner's  monopoly. 

Captain  Zinn  is  of  opinion,  after  considering  the  benefit  to  be  derived 
by  the  public  irom  the  plans  above  proposed,  together  with  the  cost  of 
maintenance,  which  can  not  be  estimated  with  exactness,  that  plan  A, 
although  the  most  expensive,  involving  as  it  does  completion  of  the 
present  project  estimated  to  cost  $18,000,  is  preferable  to  the  others; 
would  be  the  least  expensive  to  maintain,  and,  besides,  would  permit 
a  greater  number  of  landowners  to  use  their  property  for  shipping 
purposes. 

For  the  reasons  mentioned  in  his  report  he  is  of  the  opinion  that 
nothing  more  than  the  completion  of  the  present  project  and  its  main- 
tenance should  be  undertaken  by  the  United  States,  as  this,  when  com- 
pleted, will,  in  his  judgment,  fulfill  all  the  requirements  of  a  harbor  at 
Ahnapee. 

Very  respectfully,  your  obedient  servant, 

A.  MAOKENZm, 

Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lahont, 

8ecreta/ry  of  Wa/r. 


bbpobt  of  gapt.  geo.  a.  zinn,  oobps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Ww.,  December  31^  1896. 

Oenerax:  I  have  the  honor  to  submit  the  following  report  and 
estimate  for  a  harbor  at  Ahnapee,  Wis.,  as  requked  by  section  9  of  the 
river  and  harbor  act  of  June  3, 1896.  The  tracing  herewith  shows  the 
condition  of  this  harbor  in  1870  before  any  improvement  was  made  by 
the  United  States  Government,  its  condition  above  the  drawbridge  in 
November,  1876,  and  below  the  drawbridge  in  May,  1896. 

The  natural  features  of  this  harbor  are  such  that  it  is  unnecessary  to 
make  more  extended  or  elaborate  surveys  than  those  above  mentioned 
in  order  to  determine  the  cost  of  improvement.  The  bed  of  the  river 
is  shown  by  the  survey  of  1875  to  be  rock  overlaid  with  sand  and  mud 
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for  a  distance  of  2^800  feet  from  its  moath,  and,  inasmach  as  but  little 
work  of  improvement  has  been  done  since  that  date  above  the  bridge, 
its  condition  may  be  assmned  as  unchanged. 

The  act  of  June  3, 1896,  is  indefinite  in  regard  to  this  harbor,  because 
it  requires  only  that  the  cost  of  improvement  shall  be  estimated  at 
^'harbor  at  Ahnapee"  without  stating  what  sort  of  harbor  shall  be  pro- 
Tided.  On  account  of  this  indefiniteness  it  may  therefore  not  be  out 
of  place,  before  discussing  the  general  question  of  tbe  proper  kind  of 
harbor,  to  give  an  account  of  what  has  already  been  done  at  this  place 
by  the  United  States  Government. 

The  present  harbor  of  Ahnapee  is  situated  at  the  mouth  of  the  Wolf 
or  Ahnapee  Biver  on  the  Lake  Michigan  or  eastern  side  of  the  peninsula 
that  projects  between  the  waters  of  6re6n  Bay  and  Lake  Michigan, 
and  is  about  120  miles  northward  of  Milwaukee.  Its  present  relation  to 
the  nearest  harbors  north  and  south  of  it  is  quite  different  from  that 
when  its  improvement  was  begun,  and  consequently  the  conditions  gov- 
erning its  improvement  are  changed. 

By  direction  of  the  Ohief  of  Engineers,  in  1870,  an  examination  and 
survey  was  made  of  the  mouth  of  Wolf  feiver,  with  a  view  to  a  harbor 
at  that  point;  in  fact,  the  chief  incentive  to 'the  undertaking  was  the 
desire  to  establish  a  harbor  of  refuge,  because  at  that  date  the  nearest 
available  shelter  for  vessels  was  at  Baileys  Harbor,  40  miles  north,  and 
at  Manitowoc,  43  miles  south  of  Ahnapee. 

It  was  found  by  this  survey  that  at  a  distance  of  about  450  feet  inside 
the  mouth  of  the  river  an  outcropping  of  limestone  existed,  with  only 
about  4  feet  of  water  over  it  at  low  stages  of  the  lake.  It  was  estimated 
that  an  excavation  of  more  than  30,0^  cubic  yards  of  this  rock  would 
be  necessary,  in  order  to  provide  a  channel  12  feet  in  depth,  150  feet  in 
width,  and  700  feet  in  length.  Since  this  obstruction  precluded  the  prac- 
ticability of  constructing  a  harbor  of  refuge  inside  the  river,  a  project 
was  formed  for  the  construction  of  an  outer  harbor  by  means  of  a  break- 
water parallel  to,  and  piers  at  right  angles  to,  the  shore,  at  an  estimated 
cost  of  $370,000. 

On  the  3d  of  March,  1871,  an  appropriation  of  $25,000  was  made  for 
the  improvement  of  Ahnapee  Harbor,  and  on  the  10th  of  June,  1872, 
another  ai)propriation  of  $25,000,  both  of  which  were  expended  in  con- 
structing two  parallel  piers  230  feet  apart  at  the  river  mouth,  with  a 
view  to  making  a  small  harbor  preparatory  to  the  construction  of  the 
outer  harbor.  In  1873  and  1874  no  appropriations  were  made  for  this 
harbor.  In  1874  the  citizens  of  Ahnapee,  by  permission  of  the  Govern- 
ment authority,  constructed  a  temporary  pier  between  the  piers  proper 
to  coufine  the  river  current  within  the  limits  of  a  channel  but  50  feet  in 
width,  with  a  view  to  its  assistance  in  removing  the  accumulation  of 
sand  forming  the  bar  at  the  mouth  by  an  anticipated  acceleration  in  its 
velocity. 

The  act  of  Congress  approved  March  3, 1875,  appropriated  $25,000 
for  this  harbor.  At  this  date  the  north  pier  was  353  feet  long,  the  south 
pier  620  feet  long,  and  15,390  cubic  yards  of  material  had  been  removed 
from  the  entrance  channel  by  dredging,  at  a  cost  of  $1,621.80. 

Maj.  p.  0.  Houston  submitted  a  project,  dated  March  25, 1875,  for  the 
expenditure  of  the  funds  last  appropriated,  in  which  he  recommended 
the  modification  of  the  project  then  in  force  by  substituting  for  the  outer 
harbor  an  inner  harbor,  which  would  be  adequate  to  all  local  wants.  He 
proposed  to  extend  the  south  pier  50  feet  and  the  north  pier  300  feet, 
and  to  dredge  a  channel  into  the  river.  He  states  that  ''the  existence 
of  a  ledge  of  rock  in  the  river  bed  precludes  the  improvement  of  the 
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river  for  any  except  local  needs."  A  contract  was  made  June  1, 1875, 
for  the  construction  of  the  proposed  pier  extension.  The  United  States 
dredge  excavated  30,403  cubic  yards  of  material  from  the  channel 
between  June  and  November,  1875. 

On  July  31, 1875,  Maj.  Henry  M.  Bobert  proposed  a  change  in  the 
plan  of  improving  this  harbor,  in  which  he  contemplated  Masting  a 
channel  in  the  river  through  the  rocky  ledge.    He  says: 

If  a  ohannel  50  feet  wide  and  12  feet  deep  were  cat  throngh  this  rock  for  a  distance 
of  abont  700  or  800  feet  yessels  coald  mn  into  the  river,  which  forms  a  deep,  large 
basin,  the  water  being  about  18  feet  deep  a  half  mile  above,  I  understand.  •  •  • 
If  this  ledge  is  out  through  there  will  be  a  larger  harbor  available  than  there  is  any 
use  for. 

A  Board  of  Engineers  was  convened  by  Special  Orders,  No.  131,  Head- 
quarters Corps  of  Engineers,  October  7, 1875,  to  consider  and  report 
thereon.  The  Board  met  at  Milwaukee,  October  13,  and  directed  Msyor 
Kobert  to  make  such  a  survey  and  examination  by  drilling,  blasting, 
and  dredging,  as  would  afford  data  for  an  estimate  of  the  cost  of  remov- 
ing the  rock. 

This  examination  was  carried  on  during  October  and  November,  and 
on  the  reassembling  of  the  Board,  December  15,  the  result  was  placed 
before  it,  accompanied  by  a  project  and  estimate  for  the  completion  of 
an  inner  harbor  by  excavating  the  rock  to  12  feet  at  low  water  for  a 
length  of  about  750  feet,  and  extending  the  piers  to  18  feet  of  water, 
with  a  breakwater  across  the  widest  part  between  the  piers  to  within  90 
feet  of  the  south  pier.  This  plan  was  reported  upon  favorably  by  the 
Board  in  its  report  of  December  16, 1875.    The  Board  states  that — 

The  project  sabmitted  by  Major  Robert  is  entirely  for  local  purposes.  *  *  • 
But  if  Congress  should  continue  to  make  small  appropriations  for  this  work,  as 
heretofore^  it  would  indicate  an  intention  to  improve  the  harbor  for  local  purposes. 

Major  Bobert  states  in  his  report  to  the  Board,  dated  December 
15,1875: 

The  survey  extends  above  the  bridge  to  a  distance  of  nearly  a  mile  above  the 
mouth  of  the  harbor.  The  depth  of  water  in  the  upper  part  is  less  than  I  was  led 
to  believe  by  common  report. 

The  survey  above  mentioned  is  shown  on  the  accompanying  tracing. 

Work  was  begun  under  this  new  project  in  the  spring  of  1876  and 
continued  with  some  slight  modifications  to  the  present  time. 

In  1879  the  citizens  of  Ahnapee  raised  by  subscription  an  amount 
necessary  to  drill,  blast,  and  dredge  a  channel  from  the  channel  below 
the  bridge  to  deep  water  above  the  bridge. 

Msyor  Eobert  states  in  his  annual  report  for  1882: 

The  accompanying  letter  from  the  mayor  of  Ahnapee  shows  that  the  Government 
is  expected  not  only  to  construct  a  harbor,  but  also  to  preserve  it  against  the  results 
of  local  neglect  and  even  direct  local  injury.  In  my  reply  •  *  *  i  declined  to 
admit  this  theory.  *  *  *  In  the  above-mentioned  case  the  work  was  finally  done 
by  the  local  authorities. 

Captain  Davis  states  in  his  annual  report  for  1887: 

From  the  commencement  mnch  trouble  has  been  experienced  in  carrying  on  the 
work  at  this  place,  owing  to  the  .fact  that  a  private  party  claims  to  own  the  entire 
site  of  the  harbor  ftom  the  piers  up  to  the  highway  bridge.  This  man  was  the  owner 
of  a  landing  pier,  from  which  he  derived  a  handsome  revenue  before  the  Government 
undertook  the  improvement  of  the  harbor.  He  has  built  a  warehouse  just  in  rear  of 
the  south  pier  and  has  continued  to  make  his  own  charges  for  all  goods  shipped  by 
the  steamer  which  stops  there  three  times  a  week.  As  Ahni^ee  has  no  railroad  com- 
munication, and  as  this  man  claims  to  own  the  land  on  both  sides  of  the  river,  no  one 
can  reach  tlie  piers  except  as  he  may  direct. 

This  has  been  the  subject  of  various  official  reports  (see  House  Ex.  Doc.  No.  259, 
Forty-eighth  Congress,  second  session ;  also  Annual  Report  of  Chief  of  Engineers  for 
1877,  1878,  and  1885). 
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It  was  doubtless  dae  to  those  reports  that  the  rirer  and  harbor  act  of  August  5, 
1886,  appropriating  $15,000  for  continuing  the  improyement  of  Ahnapee  Harbor,  con- 
tained a  proviso  that  none  of  the  money  as  appropriated  should  be  expended  until 
wharfage  over  the  Qovemment  piers  should  be  made  free. 

The  effort  of  the  citizens  for  free  wharfage  has  been  unsuccessful,  and  consequently 
there  have  been  no  operations  carried  on  at  this  harbor  during  the  past  fiscal  year. 

It  is  very  desirable  that  work  at  this  harbor  should  be  resumed,  and  it  is  recom- 
mended that  the  proviso  about  free  wharfage  be  omitted  frt>m  future  appropriations, 
as,  after  the  channel  has  been  excavated  above  the  present  site  of  the  bridge,  steamers 
can  land  above  the  limits  of  the  land  now  claimed  by  the  owner  of  the  warehouse, 
and  his  monopoly  will  then  be  ended. 

The  present  project  is  for  the  removal  of  rock  up  to  the  bridge  only.  The  citizens 
have  continued  rock  excavation  some  200  feet  farther  up  the  river,  making  a  channel 
about  30  feet  wide  and  7  feet  deep. 

Whenever  work  is  resumed  at  this  harbor,  a  modification  of  the  project  is  recom- 
mended, with  a  view  of  making  the  channel  above  the  bridge  50  feet  wide  and  12 
feet  deep,  and  that  drilling  and  blasting  at  first  be  eonfined  to  the  improvement  of 
the  channel  begun  by  the  citizens. 

The  condition  above  outlined  continues  to  the  present  time,  although 
the  property  in  question  has  changed  owners.  The  present  owner  has 
built  a  railroad  from  Ahnapee  to  connect  with  the  railroad  from  Green 
Bay  to  Kewaunee. 

The  following  appropriations  have  been  made  for  this  harbor: 


1884 $15,000 

1886 15,000 

1888 6,000 

1890 6,000 

1892 7,000 

1894 6,000 

1896 6,000 

Total 183,000 


1871 $25,000 

1872 26,000 

1876 26,000 

1876 8,000 

1878 8,000 

1879 7,000 

1880 7,000 

1881 8,000 

1882 12,000 

by  the  expenditure  of  which  2,227  linear  feet  of  pier  has  been  built, 
30,528  cubic  yards  of  rock  excavated,  and  147,773  cubic  yards  of  other 
material  removed  from  the  channel,  both  for  original  work  and  main- 
tenance. 

The  present  condition  of  the  harbor,  as  shown  by  the  survey  of  1896, 
is  as  follows :  The  north  pier  is  1,102  feet  long  and  projects  1,070  feet 
beyond  the  present  shore  line;  the  south  pier,  1,125  feet  long  and  pro- 
jects 980  feet  beyond  the  shore  line.  To  complete  the  original  project 
requires  the  extension  of  each  pier  an  additional  distance  of  50  feet. 
The  distance  between  the  piers  at  entrance  to  harbor  is  205  feet,  and  the 
minimum  distance  between  them  is  125  feet.  The  depth  of  water  at  the 
outer  end  of  the  piers  is  about  17  feet,  which  gradually  diminishes, 
going  inward,  to  12  feet  at  the  place  where  the  rock  excavation  begins. 
Over  the  site  of  the  rock  excavation  the  depth  varies  from  15.6  feet  to 
2.9  feet.  The  rock  excavation  as  proposed  was  not  entirely  completed. 
About  5,060  cubic  yards  in  place  remains  to  be  removed,  out  of  the 
original  total  of  18,000  cubic  yards. 

It  was  stated  above  that  the  present  relation  of  this  harbor  to  others 
in  the  vicinity  had  changed  since  the  improvement  was  begun.  The 
nearest  harbor  to  Ahnapee  on  the  north  is  the  Sturgeon  Bay  harbor  of 
refuge  and  Sturgeon  Bay  Canal,  15  miles  distant;  on  the  south  is 
Kewaunee,  11  miles  distant.  Green  Bay  Harbor  is  30  miles  to  the 
southwest,  in  Green  Bay.  These  harbors  are  all  better  than  Ahnapee, 
and  give  through  transportation  facilities,  while  the  harbor  at  Ahnapee 
will  never  be  used  except  to  supply  the  local  needs  of  an  area  of  about 
170  square  miles  of  territory  immediately  in  its  vicinity.  The  existence 
of  the  rock  bottom  in  Ahnapee  Harbor  will  require  an  undue  expenditure 
to  provide  it  with  harbor  facilities  even  equal  to  those  of  neighboring 
cities.    It  would  seem,  therefore,  that  the  Government  has  already 
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provided  a  harbor  amply  large  enongh  for  the  present  trade  of  Ahna- 
pee,  provided  the  present  project  is  completed  by  removing  the  sand 
overlying  the  rock  and  by  removing  the  6,060  cnbic  yards  of  rock 
referred  to,  for  it  is  unnecessary  to  further  extend  the  piers,  now  ter- 
minating in  17  feet  of  water,  in  order  to  maintain  a  depth  of  12  feet  in 
the  entrance  channel.  To  complete  the  present  project  will  cost  for 
drilling,  t>lasting,  and  dredging — 

5,000  cubic  yards  of  rock,  at  $2.75 $13,915 

For  dredging  21,500  cubic  yards  of  sand,  at  10  cents 2,450 

10  per  cent  for  contingencies 1,635 

Total 18,000 

The  harbor  facilities  at  Ahnapee  may  be  increased  at  three  places 
indicated  on  the  tracing  by  the  letters  A,  B,  and  O,  the  cost  at  each 
being  as  follows : 

A.  By  extending  the  13foot  channel  above  the  bridge,  but  reducing 
its  width  to  60  feet— 

For  driUing,  blasting,  and  dredging  6,140  cubic  yards  of  rock,  at  $2.75 $16,885 

For  dredging  6,300  cubic  yards  of  mud,  etc.,  at  10  cents 630 

10  per  cent  for  contingencies 1,751 

Total 19,266 

B.  By  dredging  between  the  piers,  removing  260  linear  feet  of  the 
dock  built  by  the  city  in  1889,  and  excavating  a  basin  200  feet  by  250 
feet  and  13  feet  deep.  Two  sides  of  the  basin  will  be  available  for  ship- 
ping purposes,  and  should  therefore  be  revetted  by  the  owner  of  the 
property.  The  title  to  the  site  for  the  basin  should  be  obtained  without 
cost  to  the  United  States  and  conveyed  to  the  Government  before  the 
work  is  commeuced.    The  cost  of  the  basin  will  be  as  follows: 

200  linear  feet  of  pile  pier,  at  $15 $3,000 

Hemoving  260  linear  feet  of  city  dock,  at  $4 1,040 

Dredging  65,000  cubic  yards  of  sand,  etc.,  at  10  cents 6,500 

10  percent  for  contingencies 1,054 

Total 11,594 

0.  By  constructing  a  basin  in  the  lake,  having  an  area  of  about  6^ 
acres,  south  of  the  present  harbor  entrance,  by  pier  construction, 
dredging,  and  the  removal  of  a  portion  of  the  south  pier.  The  esti- 
mate for  this  basin  is  as  follows: 

For  taking  up  350  feet  of  south  pier  and  resetting  the  seven  cribs  on  the  east- 
erly side  ot  the  proposed  basin,  at  $15 $5,250 

For  625  linear  feet  of  pile  pier,  at  $25 15,625 

For  350  feet  pile  revetment^  at  $7 2,460 

For  removing  200  feet  of  pile  pier,  at  $4 800 

For  dredging  60,600  cubic  yards,  at  10  cents 6,060 

10  per  cent  K>r  contingencies 3,018 

Total 33,203 

The  600  linear  feet  of  dock  to  connect  the  present  south  pier  with  the 
proposed  pier  should  be  built  by  the  owners  of  the  adjacent  property, 
and  would,  with  the  proper  filling  between  it  and  the  shore  line,  afford 
dock  facilities  during  fair  weather. 

It  is  believed  that  the  property  to  be  occupied  by  plans  B  and  0  is 
owned  by  a  single  individual,  and  these  plans  would  therefore  afford 
neither  relief  to  the  public  nor  destroy  the  owner's  monopoly. 

Plan  B  will  give  but  little  additional  wharf  space;  plan  O  is  open  to 
the  objection  that  it  will  be  more  expensive  to  maintain  the  depth  by 
dredging  and  the  longer  piers  in  good  repair;  plan  A  is  the  most  expen- 
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sive,  because  it  involves  also  the  completion  of  the  present  project,  but 
will  be  less  expensive  to  maintain,  and  will  permit  other  landowners  to 
use  their  property  for  shipping  purposes. 

The  exact  cost  of  maintenance  can  not  be  estimated  for  any  of  these 
plans,  and  it  may  occur  that  the  rock  can  be  removed  for  less  than  the 
estimate  given  above. 

Taking  into  consideration  the  benefit  to  be  derived  by  the  public  from 
the  plans  above  proi>o8ed,  and  the  cost  of  maintenance,  it  appears  that 
plan  A  is  the  best  of  the  three.  Oonsidering  only  the  local  character 
of  the  commerce  of  this  harbor,  its  natural  disadvantages  and  close 
proximity  to  other  harbors,  it  appears  that  nothing  more  than  the  com- 
pletion of  the  present  project  and  its  maintenance  should  be  undertaken 
by  the  United  States,  and  I  am  of  the  opinion  that  the  present  project 
when  completed  will  fulfill  all  the  requirements  of  a  harbor  at  Ahnapee. 
Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Oaptainf  Carps  of  Engineeru. 
Brig.  Gen.  W.  P.  OBAiamLL, 

Ohitf  of  JEngineerSf  U.  B.  A. 


H  H  26. 


SURVEY  OP  SHEBOYGAN  HARBOR,  WISCONSIN,  WITH  A  VIEW  OP 
OBTAINING  21  FEET. 

[Pilntod  in  Hoiue  Doo.  No.  827,  Ilfty-fbiirth  CongreM,  Moond  •easlon.] 

Office  of  the  Ohiep  op  Engineers, 

United  States  Army, 
Washington^  D.  0.,  February  2€j  1897. 
81B:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  27, 1897,  with  two  maps,*  by  Gapt.  George  A.  Zinn, 
Corps  of  Engineers,  giving  the  results  of  survey  of  harbor  at  Sheboygan, 
Wis.,  with  a  view  of  obtaining  21  feet,  provided  for  by  the  river  and 
harbor  act  of  June  3, 1896. 

The  harbor  of  Sheboygan  has  been  under  improvement  by  the  United 
States  since  1852,  the  present  project  providing  for  securing  and  main- 
taining a  channel  depth  of  19  feet.  The  plan  of  improvement  presented 
by  Captain  Zinn  for  securing  a  depth  of  21  feet  includes  the  completion 
of  the  present  project  and  a  continuation  of  the  means  of  improvement 
heretofore  employed  at  this  place,  i.  e.,  pier  construction  and  dredging. 
The  estimated  cost  of  the  work  required  is  $75,000  in  addition  to  the 
funds  now  available. 

Captain  Zinn,  for  reasons  stated,  is  inclined  to  believe  that  the  inter- 
ests of  commerce  justify  the  proposed  improvement  at  Sheboygan,  and 
his  views  are  concurred  in  by  the  division  engineer,  CoL  Henry  M. 
Bobert,  Corps  of  Engineers. 

Y  ery  respectftdly,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  B.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

*  Not  reprinted.  Printed  in  House  Due.  No.  327,  Fifty-fonrth  Congreea;  seoond 
■eeeion. 
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report  of  oapt.  geo.  a.  zinn,  oorps  op  enoineers. 

XJniisd  States  Engineer  Office, 

MilwauJceej  Wm.,  Janudry  27 j  1897. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey and  estimate  of  the  cost  of  improvement  of  "Sheboygan,  with  a 
view  of  obtaining  twenty-one  feet,"  in  accordance  with  the  reqairements 
of  section  9,  river  and  harbor  act  of  June  3, 1896. 

The  harbor  of  Sheboygan  is  situated  at  the  mouth  of  the  river  of  the 
same  name,  on  the  western  shore  of  Lake  Michigan.  The  present  project 
for  its  improvement  provides  for  securing  and  maintaining  a  channel  19 
feet  deep  below  the  plane  of  reference  of  coast  charts  of  Lake  Michigan, 
which  plane  is  3.06  feet  below  the  high  water  of  1838,  extending  ftom 
deep  water  in  Lake  Michigan  to  deep  water  in  Sheboygan  Biver.  In 
furtherance  of  this  project  there  have  been  built  two  approximately 
parallel  pile  and  crib  piers,  the  distance  between  them  varying  from  a 
minimum  of  238  feet  to  a  maximum  of  275  feet  at  entrance. 

The  north  pier  is  2,370  feet  long  and  projects  about  1,600  feet  beyond 
the  present  shore  line;  and  the  south  pier,  when  the  gap  of  about  260 
feet  is  closed  between  the  old  and  the  new  work  now  in  process  of  con- 
struction, as  indicated  on  the  map,  will  be  2,160  feet  long,  and  will  pro- 
ject the  same  distance  beyond  the  present  shore  line.  From  1880  to  1896, 
inclusive,  266,984  cubic  yards  of  material  have  been  removed  from  the 
channel  between  and  beyond  the  piers  in  furtherance  of  the  project  and 
for  maintenance  of  depth. 

From  August  30,  1852,  to  June  3,  1896,  inclusive,  there  has  been 
appropriated  for  this  harbor  $394,448.91,  and  there  remained  on  hand 
July  1, 1896,  $26,393.57,  which  is  to  be  expended  in  removing  the  old 
south  pier,  in  connecting  the  old  and  new  work,  and  in  dredging. 

A  survey  required  to  determine  the  cost  of  improvement  to  obtain  a 
channel  21  feet  deep  was  made  October  7  to  12, 1896,  at  the  close  of  the 
dredging  for  the  season,  and  consisted  in  taking  soundings  between  and 
around  the  piers. 

The  depth  at  the  outer  end  of  the  north  pier  was  about  18  feet,  and 
at  the  outer  end  of  the  south  pier  about  17  feet.  The  depth  between 
the  piers  varies  from  10  to  21^  feet,  there  being  a  19-foot  channel  with 
a  least  width  of  90  feet,  and  a  15-foot  channel  with  a  least  width  of  135 
feet. 

The  rebuilding  of  a  portion  of  the  south  pier,  on  the  rectified  line, 
will  undoubtedly  make  that  pier  practically  sand  tight.  Large  quanti- 
ties of  sand  pass  through  the  older  portion  of  the  north  pier.  The  most 
eflEective  way  .of  making  this  pier  sand  tight  will  be  the  construction  of 
a  sheet-pile  revetment  close  to  the  pier  on  the  channel  side.  About 
1,000  feet  of  revetment  will  be  required,  the  cost  of  which  may  be  esti- 
mated at  about  $15  per  linear  foot,  as  determined  by  experience  at 
Eacine  Harbor. 

To  complete  the  present  project,  therefore,  requires  the  extension  of 
the  north  pier  100  feet;  the  extension  of  the  south  pier  100  feet;  the 
completion  of  the  work  now  in  progress  at  the  south  pier;  1,000  feet  of 
sheet-pile  revetment  along  the  north  pier,  and  about  60,000  cubic  yards 
of  dredging  in  the  channel. 

Annual  dredging  will  be  required  to  maintain  the  channel,  and  repairs 
from  time  to  time  will  be  required  to  maintain  the  piers. 
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The  estimate  for  the  completioii  of  the  present  project  is  as  follows: 

Extending  north  pier  100  feet $6,500 

Extending  Bonth  pier  100  feet 6,500 

Work  now  in  progrees  at  sonth  pier 10,000 

1,000  feet  of  aneet-pile  revetment  alons  north  piur 15,000 

Dredging  in  channel,  60,000  onbic  yards 6,000 

Contingencien,  10  per  cent 4,400 

Total 48,400 

There  was  on  hand  January  15, 1897,  for  this  work,  $21,500. 

In  order  to  study  the  changes  which  have  taken  place  in  the  lake  bot- 
tom in  and  around  this  harbor  from  year  to  year,  to  determine  what 
efiect  pier  construction  has  upon  the  forces  at  work  along  the  lake 
shore,  I  have  had  a  sketch  prepared  (copy  herewith)  showing  the  dates 
of  pier  extension  and  the  contours  from  1880  to  1896,  inclusive,  as  deter- 
mined by  the  surveys  of  July,  1880,  June,  1885,  July,  1889,  April,  1891, 
March,  1893,  April,  1895,  and  May,  1896.  This  sketch  exhibits,  as  well 
as  the  incomplete  data  permit,  the  character  of  these  changes. 

It  is  unfortunate  that  so  few  of  the  surveys  cover  the  territory  beyond 
the  influence  of  the  piers. 

These  surveys  show  that  as  the  piers  were  extended  the  contours 
advanced  until  1890,  at  which  time  the  17-foot  contour  had  retreated 
to  the  north  pier  head,  and  has  since  advanced  with  it;  the  19-foot  con- 
tour was  in  advance  of  the  pier  until  1892,  since  which  time  it  has  fol- 
lowed the  pier  head;  the  21-foot  curve  has  fluctuated,  touching  the 
pier  head  in  1894  and  advancing  afterwards. 

This  harbor  is  subject  to  constant  deterioration,  the  forms  and  causes 
of  which  are  discussed  in  my  report*  of  January  26, 1897,  on  the  survey 
of  harbor  at  Kenosha. 

A  channel  21  feet  deep  may  be  obtained  either  by  (1)  dredging  to  the 
required  depth  an  open,  unprotected  channel  from  the  present  pier 
heads  to  the  21-foot  curve,  or  (2)  extending  the  piers  to  the  21 -foot 
curve  or  other  points  found  to  be  necessary,  and  dredging  between  them 
to  the  required  depth. 

The  average  amount  dredged  annually  for  maintenance  of  channel 
from  1891  to  1896,  inclusive,  was  about  27,000  cubic  yards,  which 
includes  dredging  done  beyond  as  well  as  between  the  piers.  The  chan- 
nel has  been  fairly  but  not  thoroughly  maintained  during  the  period 
mentioned.  It  may  be  assumed  that  a  21-foot  channel  will  require 
much  more  annual  dredging  than  a  16  foot  channel;  it  would  be  impos- 
sible to  predict  the  amount. 

Major  Bobert  stated  in  his  annual  report  for  1881 : 

Until  the  piers  are  pushed  oat  to  deep  water  annual  dredgiug  will  be  required  to 
maintain  a  channel,  as  the  cut  opened  one  season  is  nearly  obliterated  by  the  effects 
of  the  succeeding  winter  and  spring  storms. 

It  is  certain  that  a  21-foot  unprotected  channel  at  this  place  would 
have  to  be  redredged  every  spring.  It  is  possible  that  it  would  be 
obliterated  by  a  single  storm,  and  could  therefore  not  be  depended 
upon  for  safe  navigation. 

On  the  other  hand,  it  is  not  certain  that  the  amount  of  annual  dredg- 
ing in  the  channel  will  be  materially  reduced  by  a  mere  extension  of 
the  piers,  but  on  account  of  the  uncertainty  attending  an  open  channel 
at  this  place  it  is  necessary  to  extend  the  piers. 

*  Printed  in  House  Doc.  No.  328^  Fifty-fourth  Congress,  second  session. 
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Adopting  the  plan  proposed  at  Kenosha  for  the  improvement  of 
Sheboygan  Harbor,  there  will  be  required  (1)  the  completion  of  the 
present  project;  (2)  the  further  extension  of  the  north  pier  100  feet  to 
reach  the  21-foot  contour;  (3)  the  further  extension  of  the  south  pier 
500  feet;  (4)  dredging  in  channel,  23,000  cubic  yards;  the  estimate  of 
cost  being  as  follows: 

1)  Completion  of  present  projeot,  oyer  and  ftboye  the  fnnds  on  hand $26^900 

2)  Extension  of  north  pier  100  feet 6,500 

3)  Extension  of  Bonth  pier  500  feet 82,500 

4)  Dredging 23,000  onbic  yardB,  at  10  cents 2,300 

'Contingencies 6,800 

Total 75,000 

The  interest  upon  the  amount  required  to  extend  the  piers,  at  3^  per 
cent,  is  $1,365,  which  is  much  less  tiian  the  annual  dredging  would  cost 
if  the  channel  were  unprotected,  as  in  the  first  plan  mentioned. 

The  south  pier  should  be  extended  first,  in  order  to  determine  the 
efi'ect  upon  the  bar  and  the  proper  final  length  of  the  two  piers. 

Sheboygan  Harbor  is  situated  50  miles  north  of  Milwaukee.  The 
nearest  harbor  on  the  north,  at  a  distance  of  25  miles,  is  Manitowoc, 
with  a  projected  depth  of  20  feet,  which  will  be  available  during  the 
latter  part  of  the  season  of  1897;  on  the  south,  at  a  distance  of  25 
miles,  is  Port  Washington,  a  very  small  harbor  with  little  trade  and  a 
projected  depth  of  13  feet. 

The  population  of  Sheboygan  is  about  22,000,  of  Manitowoc  about 
10,000.  Sheboygan,  as  well  as  Manitowoc,  has  rail  communication  to 
the  north,  south,  and  west. 

The  commerce  of  Sheboygan  in  1895  placed  it  fourth  in  the  list  of 
harbors  north  of  Chicago,  and  it  was  somewhat  greater  than  that  of 
Manitowoc,  although  the  building  of  car  ferry  ships  and  an  elevator 
in  1896  at  the  latter  place  will  stimulate  navigation  to  a  great  extent 
One  of  the  principal  imports  at  Sheboygan  is  coal  carried  in  deep-draft 
vessels  and  forwarded  west  by  rail.  An  increase  in  depth  will  be  of 
value  to  the  commerce  at  this  place. 

It  may  seem  unnecessary  to  have  two  deep  lake  harbors  so  near 
together  as  the  two  places  mentioned,  but  it  is  impossible  to  predict 
the  line  which  commerce  will  follow  in  rature,  so  that  while  it  could  not 
be  said  that  commerce  absolutely  requires  21  feet  at  Sheboygan,  I  am 
inclined  to  believe  that  the  interests  of  commerce  justify  the  proposed 
improvement. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Oaptainj  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Obaighill, 

Chief  of  Engineers  U.  B,  A. 

(Through  the  Divison  Engineer.) 

[First  Indanemoni.] 

U.  8.  Engineer  Oppicb,  Northwest  Divtsion, 

New  York,  February  20, 1897. 
Bespectfnlly  forwarded  to  the  Ohief  of  Engineers,  United  States 
Army. 

1  concur  with  Captain  Zinn  in  the  view  that  the  harbor  of  Sheboy- 
gan, Wis.,is  worthy  of  the  proposed  improvement  by  the  United  States 
Government. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers^  Division  Engineer. 
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H  H27. 

BUBYET  OF  MILWAUKEE  HABBOB,  WISCONSIN. 

(Frintfld  in  House  Boo.  Ko.  61,  Fifly-ftrartli  Congress,  second  session.] 

Office  of  the  Ohief  of  Engineebs, 

United  States  Abmy, 
Washingtanj  D.  0.,  December  4, 1896. 
Sib:  I  have  the  hoBor  to  submit  the  accompanying  copy  of  report, 
dated  November  23, 1896,  by  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers, 
giving  the  results  of  a  survey  of  harbor  at  Milwaukee,  Wis.,  "  with  a 
view  to  obtaining  a  channel  twenty  one  feet  deep,"  made  to  comply  with 
provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

The  proposed  method  for  obtaining  a  21-foot  channel  at  the  harbor 
of  Milwaukee  is  to  dredge  the  present  channel  to  the  width  of  225  feet 
between  the  piers  and  600  feet  wide  from  the  pierheads  to  the  21-foot 
contour  in  Lake  Michigan. 

It  is  estimated  that  this  plan  of  improvement  will  cost  $12,000  for 
original  work  and  about  $3,000  per  year  for  maintenance. 
Yery  respectfally,  your  obedient  servant, 

W.  P.  Obaighill, 
Brig.  Oen.j  Ohief  of  Engineere. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  Wmr. 


cobps  of  engineebs. 

United  States  Engineeb  Office, 

Milwaukee^  Wis.j  November  23 j  1896. 

Genebal:  I  have  the  honor  to  submit,  in  compliance  with  instruc- 
tions contained  in  printed  letter  from  office  of  the  Chief  of  Engineers, 
United  States  Army,  dated  Washington,  D.  C,  S^tember  5,  1896,  the 
fo2iowing  report  upon  a  survey  of  harbor  at  Milwaukee,  Wis.,  and  an 
estimate  of  the  cost  of  improvement  with  a  view  to  obtaining  a  channel 
21  feet  deep: 

The  Milwaukee  Biver  empties  into  Milwaukee  Bay  through  an  arti- 
ficial channel  cut  through  the  point  which  overlapped  the  original  river 
mouth.  Milwaukee  Bay  is  an  indentation  of  the  western  shore  of  Lake 
Michigan,  about  2  miles  deep  and  7^  miles  long  between  headlands. 

The  entrance  is  protected  by  approximately  parallel  piers  1,720  feet 
long,  284  feet  apart  at  the  outer  end  and  258  feet  at  the  inner  ends, 
projecting  about  1,600  feet  beyond  the  present  shore  line.  The  present 
southerly  end  of  the  breakwater  inclosing  the  Milwaukee  harbor  of 
refuge  is  now  distant  in  a  north-northeasterly  direction  about  6,400  feet 
from  the  outer  ends  of  the  piers,  and  when  completed  to  its  projected 
length  its  southerly  end  will  be  4,200  feet  from  the  pierheads.  Measur- 
ing on  a  line  in  the  direction  of  the  harbor  piers,  the  distance  to  a  line 
in  prolongation  of  the  breakwater  is  about  2,700  feet. 

The  meaning  of  the  word  << harbor''  in  the  acts  of  Congress  is  not 
defined,  but  it  has  been  assumed  in  this  district  to  be  the  artificial 
channel,  together  with  the  piers  built  for  its  protection,  extending  from 
deep  water  in  the  lake  to  deep  water  in  the  river,  to  which  the  artificial 
channel  gives  entrance. 

The  harbor  of  Milwaukee  is  naturally  sheltered  by  the  headlands, 
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and  the  breakwater  affords  additional  shelter  firom  northeasterly  storms, 
which  are  the  most  severe  in  this  part  of  the  lake. 

A  survey  was  made  September  14-22, 1896,  of  the  harbor,  the  results 
of  which  are  shown  on  the  inclosed  tracing,*  the  figures  representing 
depths  below  a  plane  3.06  feet  below  the  plane  of  reference  of  the 
United  States  Lake  Survey.  It  is  to  be  noted  that  just  before  the  date 
of  the  survey  a  dredging  contract  had  been  completed,  restoring  the 
channel  to  a  depth  of  19  feet  for  a  width  of  about  160  feel^  from  the 
river  to  the  lake. 

The  present  project  calls  for  a  channel  19  feet  deep  below  the  above- 
mentioned  plane.  The  piers  have  been  completed  to  their  projected 
length,  and  now  terminate  in  18  feet  of  water. 

The  material  of  the  bottom,  to  a  depth  of  21  feet,  is  believed  to  be 
chiefly  clay  overlaid  with  from  1  to  2  feet  of  sand. 

There  is  no  appreciable  littoral  drift  at  Milwaukee  Harbor,  judging 
from  the  facts  (1)  that  there  is  no  bar  formation  at  the  outer  end  of 
either  pier,  and  (2)  that  there  are  no  shore  accretions  on  either  side  of 
the  harbor  to  any  great  extent.  The  Milwaukee  Biver  is  not  of  great 
extent  and  the  discharge  is  not  large.  The  city  sewers  empty  into  it, 
however,  and  there  is  always  more  or  less  sediment  brought  down  and 
deposited  in  the  channel. 

From  1890  to  1896,  inclusive,  a  x>eriod  of  seven  years,  and  character- 
ized by  being  a  period  of  the  lowest  water  in  the  history  of  this  harbor, 
there  has  been  dredged  from  the  channel,  in  maintaining  the  above 
project,  95,800  cubic  yards,  an  average  of  about  13,700  cubic  yards  per 
annum.  This  amount  covers  the  dredging  both  within  and  beyond  the 
pierheads,  but  the  necessary  data  is  lacking  to  determine  just  how 
much  of  this  was  removed  from  either  place.  It  is  also  imi>ossible  to 
determine  the  source  from  which  these  deposits  have  come,  sJthough 
storms  from  the  northeast,  east,  and  southeast,  the  littoral  current,  and 
the  river  sediment  all  contribute  a  certain  amount. 

In  order  to  obtain  a  permanent  channel  21  feet  deep  at  the  harbor  of 
Milwaukee,  it  will  be  necessary,  first,  to  dredge  to  that  depth  in  the 
present  channel  from  the  river  to  the  21-foot  contour  in  the  lake;  sec- 
ond, to  maintain  this  channel  either  by  annual  dredging,  by  protecting 
it  on  both  sides  by  piers,  or  by  both  these  means.  It  is  estimated  that 
to  obtain  a  channel  21  feet  deep  and  225  feet  wide  will  require  the 
removal  of  58,000  cubic  yards  of  material,  of  which  10,000  cubic  yards 
are  beyond  the  present  pierheads.  Six  hundred  feet  of  this  channel 
will  be  unprotected  by  the  present  piers,  and  therefore  subject  to 
destruction  by  littonJ  drift  and  wave  action  along  the  bottom.  To 
prevent  this  by  extending  the  present  piers  wiU  require  an  addition  of 
600  feet  to  each  pier,  at  an  estimated  cost  of  $78,000,  being  at  the  rate 
of  $65  per  foot. 

It  is  impossible  to  determine  without  a  series  of  annual  observatioiis 
the  rate  at  which  the  channel  would  shoal  if  unprotected  by  piers,  but 
it  would  not  be  much  greater  than  the  average  annual  amount  given 
above,  of  13,700  cubic  yards.  To  determine,  therefore,  which  method 
should  be  adopted,  it  seems  only  necessary  to  compare  the  cost  of 
building  the  piers  and  maintaining  them  and  that  of  the  annual  dredg- 
ing required. 

The  interest  on  the  cost  of  pier  extension — 978,000,  at  3^  per  cent  per 
annum-— would  be  $2,730.     An  annual  expenditure  oi  this  amount, 
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based  upon  the  last  contract  price  of  14^  cents  per  cubic  yard,  would 
pay  for  the  removal  of  about  18,800  cubic  yards  of  material,  or  5,100 
cabic  yards  more  than  the  above-mentioned  average  amount  removed 
to  maintain  the  channel  from  1890  to  1896,  inclusive.  In  case  this 
improvement  is  undertaken  it  is  therefore  advisable  to  maintain  the 
channel  for  a  few  years  by  dredging  rather  than  to  extend  the  piers, 
at  least  until  the  rate  of  channel  obliteration  can  be  reasonably  well 
determined  by  proper  observations.  If  the  rate  is  greater  than  has 
been  assumed,  then  another  comparison  may  be  made  in  which  the 
annuid  deterioration  of  the  piers  should  also  be  taken  into  account. 
'  Even  if  the  piers  should  be  extended,  a  certain  amount  of  shoaling 
between  them  would  still  take  place,  and  the  cost  of  its  removal  would 
have  to  be  added  to  the  above. 

If  the  channel  should  be  deepened  to  21  feet  without  extending  the 
piers  another  &ct  must  be  taken  into  consideration.  Washing  in  from 
the  sides  of  the  dredged  channel  would  undoubtedly  occur  immediately 
and  continue  until  the  slope  became  quite  flat,  perhaps  equal  to  the 
natural  slope  of  the  lake  bottom,  and  consequently  the  channel  would 
be  injured  to  some  extent.  To  provide  against  this  immediate  danger 
the  channel  beyond  the  pierheads  should  be  made  much  wider  than 
between  the  piers;  an  exact  calculation  would  be  useless,  but  a  width 
of  600  feet  will  be  ample.  The  extra  dredging  required  by  this  increased 
width  will  be  about  30,000  cubic  yards,  in  addition  to  the  58,000  cubic 
yards  previously  mentioned,  or  a  total  of  88,000  cubic  yards  for  the 
entire  channel,  which,  at  12  cents  x>er  cubic  yard,  with  contingent 
expenses  added,  will  cost  $12,000.  The  reduced  price  of  12  cents  is 
assumed,  as  it  is  believed  the  larger  amount  of  dredging  will  invite  com- 
petition that  can  not  be  expected  for  the  smaller  amount  of  annual 
dredging.  I  am  therefore  of  the  opinion  that  the  proi)er  method  to 
obtain  a  21-foot  channel  at  the  harbor  of  Milwaukee  is  to  dredge  the 
present  channel  to  the  width  of  225  feet  between  the  piers  and  600  feet 
wide  from  the  pierheads  to  the  21-foot  contour,  a  distance  of  about  600 
.  feet. 

It  is  estimated  that  this  plan  will  cost  $12,000  for  original  work  and 
about  $3,000  per  year  for  maintenance. 

The  commerce  of  the  harbor  of  Milwaukee  is  large  and  second  on 
Lake  Michigan  in  importance  to  Chicago  alone.  The  interests  of  com- 
merce involved  justify  the  proi)Osed  improvement,  and  it  is  my  opinion 
that  it  is  a  worthy  one. 

Very  respectfully,  your  obedient  servant, 

Oeo.  a.  ZmnXj 
Oaptainj  OarpM  of  JEngineeri. 

Brig.  Gen.  W.  P.  Obaigheul, 

Chief  of  Engineers^  XT.  S.  A^ 
(Throagh  the  Division  Engineer.) 

[Flnt  indorMnMntk] 

U.  S.  Bnoinbbb  Office,  Fobthwbst  Drvisiow, 

Ifew  Yarky  November  J27j  1896. 
Bespectfnlly  forwarded  to  the  Ohief  of  Engineers,  United  States 
Army,  recommended  for  approval. 

Henby  M.  Bobebt, 
OoUmelj  Oorp9  of  JSngineera^  IHviHon  Engineer, 
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H  H  a8. 

SURVEY  OF  HARBOR  AT  RACINE.  WISCONSIN,  WITH  A  VIEW  TO  OBTAJOr- 
ING  A  CHANNEL  21  FEET  DEEP. 

[Printed  in  House  Boo.  Ko.  8M,  FUty-fonrth  Oongreae,  oeoond  eeeeion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
W€L8h%ngtanj  D.  0.,  February  J2€j  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  27, 1897,  with  two  maps,*  by  Oapt.  George  A.  Zinn,  Oorps 
of  Engineers,  of  the  results  of  a  survey  of  harbor  at  Bacine,  Wis.,  with 
a  view  to  obtaining  a  channel  21  feet  deep,  made  to  comply  witli  the 
requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

The  harbor  of  Eacine  is  now  being  improved  by  the  United  States 
under  a  project  providing  for  securing  and  maintaining  a  chann^  17 
feet  deep.  To  complete  this  project  requires  that  the  piers  shall  be 
made  sand  tight,  that  3,500  cubic  yards  of  material  shall  be  removed 
from  the  channel,  and  that  the  south  pier  be  extended  250  feet  The 
last  item  is  now  under  contract. 

The  plan  of  improvement  now  proposed  by  Oaptain  Zinn  under  the 
act  of  1896  contemplates  securing  a  depth  of  21  feet,  and  its  estimated 
cost  is  as  follows: 

Completion  of  present  project  oyer  and  abore  the  funds  now  on  hand $19, 435 

Extension  of  south  pier  300  feet 16,300 

Dredging 10,600 

Contingencies 4,165 

Total 44,500 

In  connection  with  the  further  improvement  of  the  harbor  at  Racine, 
Oaptain  Zinn  suggests  the  removal  of  a  part  of  the  present  north  pier 
and  of  the  docks  a^acent  thereto,  building  new  docks,  and  dredging 
the  area  outside  this  new  line.  This  additional  work,  exclusive  of 
building  new  docks,  which  should  be  done  by  private  individuals  or  by 
the  city,  will,  it  is  estimated,  cost  (7,150,  and  this  amount  should  be 
added  to  the  estimate  given  above,  making  a  total  of  (51,650  for  secur-  I 
ing  a  21-foot  channel  in  the  manner  proposed. 

Oaptain  Zinn  states  that  the  commerce  of  Bacine  is  large,  and  justifies, 
in  his  opinion,  the  proposed  improvement.    This  opinion  is  concurred  in 
by  Ool.  Henry  M.  Bobert,  Oorps  of  Engineers,  division  engineer. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.y  Chief  of  Engineers^  U.  8.  Army.    . 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


BBPOBT  OF  oapt.  GEO.  A.  ZINN,  OOBPS  OF  BNGINEEBS. 

United  States  Engineer  Office, 

Milwaukee^  TTw.,  Ja/nuary  J27, 1897. 
Oenebal:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  and  estimate  of  the  cost  of  improvement  of  <^  harbor  at  Bacine 
with  view  to  obtaining  a  channel  21  feet  deep,"  in  accordance  with 

*  Not  reprinted.    Printed  in  Hoom  Doo.  No.  826,  Fifty-fourth  Congress,  second 
session. 
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the  requirements  of  section  9,  river  and  harbor  act,  approved  June  3, 
1896: 

The  harbor  at  Bacine  is  situated  at  the  mouth  of  the  Boot  Biver,  on 
the  western  shore  of  Lake  Michigan,  and  is  understood  to  mean  the 
channel  leading  from  deep  water  in  the  lake  to  deep  water  in  the  river. 

The  present  project  for  the  improvement  of  this  harbor  provides  for 
securing  and  maintaining  a  channel  17  feet  deep  below  the  plane  of  refer- 
ence of  the  United  States  lake  survey  coast  charts,  which  plane  is  3.06 
feet  below  the  high  water  of  1838.  In  furtherance  of  this  project  there 
have  been  built  two  approximately  parallel  crib  piers.  The  distance 
between  the  piers  at  the  entrance  is  250  feet;  at  a  point  600  feet  west 
of  the  outer  end  of  the  nortii  pier  it  is  270  feet,  and  at  the  inner  end  of 
the  harbor  it  is  160  feet.  The  north  pier  is  1,760  feet  long  and  pro- 
jects about  1,150  feet  beyond  the  present  shore  line.  The  south  pier, 
when  the  extension  of  250  feet  now  under  contract  shall  have  been  com- 
pleted, will  be  1,720  feet  long  and  will  project  about  1,600  feet  beyond 
the  present  shore  line. 

From  1880  to  1896,  inclusive,  184,249  cubic  yards  of  material  were 
removed  from  the  channel  between  and  beyond  the  piers  in  furtherance 
of  the  project  and  for  maintenance. 

From  June  15, 1844,  to  June  3, 1896,  there  has  been  appropriated  for 
this  harbor  (336,785,  of  which  there  remained  on  hand  unexpended 
July  1, 1896,  (27,418.20,  which  is  to  be  used  for  extending  the  south 
pier  by  contract,  for  dredging  in  the  channel,  and  for  repairs  to  piers. 

The  survey  required  to  determine  the  cost  of  improvement  to  obtain 
a  channel  21  feet  deep  was  made  September  24  to  October  2, 1896,  at 
tiae  close  of  the  dredging  for  the  season,  and  consisted  in  taking  sound- 
ings between  and  around  the  piers.  The  results  are  shown  on  the 
tracing  herewith. 

The  depth  of  water  at  the  outer  end  of  the  north  pier  is  about  19 
feet,  and  at  the  outer  end  of  the  south  pier  is  about  14  feet.  When  the 
extension  now  under  contract  is  completed  the  outer  end  will  rest  in  a 
depth  of  about  15^  feet. 

The  depth  between  the  piers  varies  from  9  feet  to  21.3  feet,  there 
being  a  17-foot  channel,  with  a  least  width  of  60  feet,  and  a  15-foot 
channel,  with  a  least  width  of  110  feet. 

The  older  portions  of  both  piers  are  in  a  dilapidated  condition,  and 
have  permitted  the  almost  unobstructed  passage  of  sand  through  the 
intervals  between  the  cribs  and  even  through  holes  in  the  cribs  them- 
selves. It  is  thought  that  the  repairs  now  in  progress  on  the  north  pier 
will  render  it  practically  sand  tight.  Similar  repairs  should  be  made 
to  about  900  feet  of  the  south  pier,  and  from  exx>erience  with  the  north 
pier  the  cost  is  estimated  at  about  (15  per  linear  foot. 

In  1888  the  original  13-foot  channel  was  deepened  to  17  feet  for  the 
full  width  of  channel.  (See  Annual  Beport  Chief  of  Engineers,  1889, 
Part  III,  p.  2076.)  The  following  shows  the  amounts  dredged  annu- 
ally since  1889  for  maintenance  of  this  channel,  and  also  the  condition 
of  the  channel. 

1889. — ^o  dredging  done  during  year.  In  May  there  was  a  channel 
16  feet  deep  with  a  minimum  width  of  85  feet. 

1890. — In  April  there  was  a  channel  14  feet  deep  with  a  minimum 
width  of  70  feet.  Later  in  the  year  9,627  cubic  yards  were  dredged, 
forming  a  channel  17  feet  deep  and  50  feet  wide. 

1891. — In  April,  channel  14  feet  deep,  minimum  width  46  feet;  14,273 
cubic  yards  of  material  dredged  during  year,  forming  channel  16  feet 
deep  and  80  feet  wide. 
BNO  97 ^174 
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1892, — In  April,  channel  14  feet  deep,  minimam  width  60  feet 
Entrance  about  one-half  closed  by  a  bar  with  a  maximum  depth  of  15 
feet  over  it.    No  dredging  done  in  1892. 

1893.— In  April,  channel  13  feet  deep,  minimum  width  of  60  feet; 
15,047  cubic  yards  dredged,  forming  a  channel  16  feet  deep  and  80  feet 
wide. 

1894. — In  March,  channel  14  feet  deep,  minimum  width  of  55  feet 
Entrance  two-thirdfs  closed  by  a  bar  with  a  maximum  depth  of  15  feet 
over  it;  8,964  cnbic  yards  dredged,  forming  a  channel  15^  feet  deep  and 
60  feet  wide. 

1895.— In  April,  channel  14  feet  deep,  minimum  width  45  feet 
Entrance  two-thirds  closed  by  a  bar  with  a  maximum  depth  of  15  feet 
over  it;  21,372  cubic  yards  dredged,  and  in  August,  on  completion  of 
dredging,  a  channel  14  feet  deep,  minimum  width  of  100  feet,  and  a 
channel  17  feet  deep  and  a  minimum  width  of  35  feet  In  October  the 
minimum  widths  of  channels  were  as  follows: 

V%et 

14-foot  chaunel 100 

15-foot  cliaDnet 95 

16-foot  channel 55 

17-foot  channel A 18 

1896. — In  April  the  15-foot  channel  had  a  minimum  width  of  20  feet 
and  the  14-foot  channel  had  a  minimum  width  of  50  feet;  entrance 
about  one-third  closed  by  the  bar,  with  a  maximum  depth  of  15  feet 
over  it;  29,639  cubic  yards  dredged,  and  at  close  of  dredging  there  was 
a  channel  17  feet  deep  with  a  minimum  width  of  60  feet. 

To  complete  the  present  projei^t  requires  that  the  piers  shall  be  made 
sand  tight,  that  3,500  cubic  yards  of  material  shall  be  removed  from 
the  channel,  and  that  the  south  pier  shall  be  extended  250  feet.  The 
last  item  is  now  under  contract. 

To  maintain  the  depth  will  require  annual  dredging,  and  the  piors 
will  need  repairs  from  time  to  time. 

The  estimated  cost  of  completing  the  present  project  is  as  follows: 

(1)  900  feet  of  sheet  piling,  at  $15 $13,500 

(2)  Extending  south  pier  250  feet 12,000 

(3)  Dredging  3,500  cubic  yards,  at  10  cents 350 

Contingencies,  10  per  cent 2,585 

Total 28,435 

There  was  on  hand  January  15, 1897,  for  this  work,  $15,000. 

In  order  to  study  the  changes  which  have  taken  place  in  the  lake 
bottom  in  and  around  this  harbor  from  year  to  year,  and  thus  deter- 
mine, if  possible,  the  effect  of  pier  construction  upon  the  forces  at  work 
along  the  shore  in  this  vicinity,  I  have  had  a  sketch  prepared  (copy 
herewith)  showing  the  dates  of  pier  extension  and  the  contours  from 
1870  to  1896,  inclusive,  as  determined  by  the  surveys  of  May,  1870, 
May,  1877,  May,  1879,  April,  1890,  April,  1892,  March,  1894,  April,  1895, 
April,  1896;  and  inasmuch  as  these  surveys  give  as  much  information 
as  those  of  other  dates,  the  sketch  exhibits,  as  well  as  the  incomplete 
data  permits,  the  character  of  the  movement  of  the  lake  bottom. 

These  surveys  show  that  the  contQurs  advanced  with  the  piers,  the 
13-foot  contour  being  always  in  rear  of  the  north  pierhead.  In  1893 
the  17-foot  contour  is  in  rear  of  it,  and  in  1895  the  21-foot  contour  is 
also  in  its  rear.  The  total  advance  of  the  shore  line  on  the  north  side 
of  the  harbor  since  the  work  of  improvement  was  begun  in  1845  is 
about  725  feet.  To  the  south  of  the  harbor  erosion  takes  place,  and 
which  it  has  been  necessary  to  prevent  by  the  construction  of  protec- 
tion works  put  in  by  the  ci^  of  Baciue. 
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Deterioration  at  this  harbor  consists  in  (1)  the  advance  of  the  fore- 
shore, (2)  the  formation  of  a  bar  in  front  of  the  entrance,  (3)  shoaling 
between  the  piers,  the  causes  of  which  are  discussed  in  my  report*  of 
January  26, 1897,  ou  the  survey  of  harbor  at  Kenosho. 

Two  plans  of  improvement  are  possble:  (1)  Dredging  and  maintain- 
ing an  open  unprotected  channel  from  the  river  to  the  21 -foot  contour 
in  the  lake;  (2)  extending  the  piers  to  the  proper  point  and  dredging 
between  them  to  the  required  depth. 

The  dredging  at  this  harbor  from  1880  to  1896,  inclusive,  was  184,249 
cubic  yards  removed  from  the  channel  between  and  beyond  the  piers. 
The  channel  has  been  insufficiently  maintained,  and  at  numerous  times 
vessels  have  been  prevented  from  entering  the  harbor  on  this  account. 
The  lar  at  the  outer  end  forms  rapidly  and  unless  removed  annually 
forms  an  obstruction  which  at  times  reduces  the  width  of  entrance 
two-thirds.  It  would  be  unsafe  for  vessels  to  use  a  channel  which 
might  be  obliterated  by  a  single  storm,  and  it  is  therefore  necessary  to 
extend  the  piers. 

Adopting  the  plan  of  improvement  proi>osed  for  Kenosha  Harbor, 
it  will  be  necessary  in  order  to  obtain  a  channel  21  feet  deep,  (1)  to 
complete  the  present  project,  (2)  to  extend  the  south  pier  300  feet,  (3)  to 
dredge  to  21  feet  between  the  piers.    The  estimate  of  cost  is  as  follows: 

(1)  To  complete  present  project  over  and  above  the  funds  on  hand $13, 435 

'2)  To  extend  south  pier  300  feet 16,300 

[S)  To  dredge  106,000  cubic  yards,  at  10  cents 10,600 

Contingencies 4, 165 

Total 44,500 

The  funnel-shaped  entrance  to  this  harbor  has  always  been  a  serious 
defect,  and  its  correction  should  be  included  in  any  plan  for  further 
improvement.  This  correction  may  be  accomplished,  as  shown  on  the 
accompanying  tracing,  by  removing  a  portion  of  the  present  north  pier 
and  of  the  docks  adjacent  thereto,  rebuilding  new  docks  on  a  line  com- 
mencing at  a  point  on  the  channel  face  of  the  pier,  about  100  feet  west 
of  the  west  face  of  the  light-house  crib,  and  extending  westward  to  a 
point  on  face  of  dock  about  50  feet  west  of  the  west  line  of  North  Mich- 
igan street  extended  to  the  face  of  the  present  dock,  and  dredging  the 
area  left  outside  of  this  line  to  21  feet.  The  land  to  be  removed  should 
be  given  to  the  United  States  by  the  city  of  Bacine,  and  the  new  dock 
should  be  built  by  private  individuals  or  the  city,  as  the  city  of  Sheboy- 
gan has  recently  done  at  that  harbor.  The  dredging  and  removal  of 
the  old  pier  should  be  done  by  the  United  States. 

The  estimated  cost  of  this  improvement  is  as  follows: 

Tearing  out  old  pier  and  dock $2,000 

I>redpng  45,000  cubic  yards,  at  10  cents 4,500 

Contingencies,  10  per  cent 650 

Total 7,150 

This  amount  should  be  added  to  the  estimate  above,  (44,500,  making 
a  total  of  (51,650  for  obtaining  a  21-foot  channel. 

The  harbor  of  Racine  is  situated  62  miles  north  of  Chicago  and  23 
miles  south  of  Milwaukee.  The  nearest  harbor  on  the  north  is  Milwau- 
kee and  on  the  south  Kenosha.  Bacine  has  a  population  of  22,000,  and 
is  quite  a  manufacturing  place.  In  commerce  by  all  ways  of  transpor- 
tation it  ranks  next  to  Menominee  or  next  but  one  to  Milwaukee,  and 
is  connected  by  rail  with  the  North,  South,  and  West.  Situated  as  it  is, 
"between  Milwaukee  and  Chicago,  each  having  much  greater  facilities 

*  Fxinted  in  Honse  Doo.  No.  S28,  Fifty-fonrth  CongrMs,  second  leaaion. 
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for  transacting  throngh  business,  it  may  not  be  so  important  to  have  a 
deep-water  harbor  at  this  place,  yet  its  present  commerce  is  large,  and 
jastifies,  in  my  opinion,  the  proposed  improvement. 
Very  respectfnlly,  your  obedient  servant, 

Geo.  a.  Zinn, 
Captain^  Corps  of  Engineer. 
Brig.  Gen.  W.  P.  Obaighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  iiidoneinont.1 

U.  S.  Engineer  Office,  Northwest  Division, 

New  TorJcj  February  J20,  1897. 
Eespectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army, 
I  concur  in  the  views  of  Captain  Zinn,  that  the  harbor  of  Racine, 
Wis.,  is  worthy  of  improvement  by  the  United  States  Government  as 
proposed. 

Henry  M.  Egbert, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


HH29. 


SURVEY  OF  harbor  AT  KENOSHA,  WIS..  WITH  A  VIEW  TO  OBTAINING 
A  CHANNEL  21  FEET  DEEP  AND  BASIN  20  FEET  DEEP. 

[Printed  in  House  Doo.  No.  328,  Fifty-foortb  Congress,  second  seMion.] 

Ofpioe  OP  THE  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  (7.,  February  26^  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  26,  1897,  with  two  maps,*  by  Oapt.  Geo.  A.  Zinn,  Oorps 
of  Engineers,  giving  the  results  of  a  survey  of  harbor  at  Kenosha, 
Wis,,  with  a  view  to  obtaining  a  channel  21  feet  deep  and  basin  20  feet 
deep,  made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

The  harbor  at  Kenosha  is  now  in  course  of  improvement  by  the 
United  States  under  a  project  which  provides  for  securing  and  main- 
taining a  channel  depth  of  16  feet.  Captain  Zinn  states  that  the  sim- 
plest plan  for  obtaining  the  increased  channel  depths  contemplated 
in  the  act  of  1896  would  consist  in  completing  the  present  project,  in 
extending  north  and  south  piers,  and  in  dredging.  The  cost  of  the 
work,  in  addition  to  the  funds  already  on  hand  (about  $20,000),  is  esti- 
mated at  (87,000.  Under  this  plan,  however,  the  distance  between  the 
piers  would  be  entirely  inadequate,  and  Captain  Zinn  expresses  the  opin- 
ion that  should  a  plan  for  a  21-foot  channel  depth  be  adopted  the  pres- 
ent project  should  be  abandoned,  so  as  to  avoid  further  extension  of  the 
existing  piers  on  the  present  lines,  and  to  apply  the  funds  thus  saved 
to  rebuilding  the  north  pier  in  its  proper  position,  as  shown  upon  map. 

In  conformity  with  these  views  there  is  presented  an  alternate  plan 
of  improvement,  which  contemplates  the  completion  of  the  present 
project  (omitting  repairs  and  extension  of  north  pier),  extension  of  south 


*Not  reprinted.    Printed  in  House  Doo.  No.  328,  Fifty-fourth  Congress,  second 
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pier,  removal  and  rebuilding  of  north  pier,  and  dredging.  The  cost  is 
estimated  at  (125,000.  The  work  of  dredging  in  the  channel  includes 
the  remoYsJ  of  a  strip  of  land  for  the  purpose  of  widening  the  channel 
west  of  the  shore  line.  This  land  is  private  property,  and  should  be 
donated  to  the  United  States*  After  its  removal  the  work  of  revetment 
thereat  should  be  done  by  the  city  authorities  or  by  property  owners. 
Captain  Zinn,  in  closing  his  report,  states  as  follows: 

The  area  of  the  interior  harbor  at  Eenoeha  is  small;  and  any  enlargement  of  it 
wonld  be  expensive.  The  present  harbor  facilities  are  by  no  means  all  in  nse,  and 
it  appears  that  a  depth  of  16  feet  at  the  entrance  will  be  ample  for  some  years. 
It  woold  be  more  advisable,  consequently,  for  the  General  Government  to  complete 
the  present  project,  and  then  wait  for  several  years  to  see  whether  commerce  will 
make  use  of  the  present  facilities  or  demand  a  greater  depth  before  entering  upon  a 
new  project  which  is  not  now  clearly  seen  to  be  necessary. 

I  am  of  the  opinion  that  the  present  interests  of  the  commerce  involved  do  not 
Justify  the  proposed  improvement. 

This  opinion  is  concurred  in  by  the  division  engineer,  Ool.  Henry  M. 
Eobert,  Corps  of  Engineers. 

Very  respectfWly,  your  obedient  servant 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers^  U.  S.  Army, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


b£pobt  of  oapt.  geo.  a.  zinn,  gobps  of  engineebs. 

United  States  Enginbeb  Office, 

Milwaukee^  TFw.,  January  26^  1897. 

Genbbal:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey and  estimate  of  the  cost  of  improvement  of  <^  harbor  at  Kenosha, 
with  a  view  to  obtaining  a  channel  21  feet  deep  and  basin  20  feet  deep," 
in  accordance  with  the  requirements  of  section  9,  river  and  harbor  act 
approved  June  3, 1890. 

The  harbor  at  Kenosha  is  situated  at  the  month  of  Pike  Greek,  on 
the  western  shore  of  Lake  Michigan,  and  is  understood  to  be  the  chan- 
nel leading  from  deep  water  in  the  lake  to  deep  water  in  the  creek,  or, 
to  speak  more  accurately,  to  deep  water  in  the  basin,  which  is  the 
southern  section  of  an  extensive  bayou,  separated  from  the  lake  by  a 
point  of  sand  and  into  which  the  creek  discharges. 

The  present  project  for  the  improvement  of  this  harbor  provides  for 
secnring  and  maintaining  a  channel  16  feet  deep  below  the  plane  of 
reference  of  coast  charts  of  Lake  Michigan,  and  which  plane  is  3.06 
feet,  below  the  high  water  of  1838,  and  for  dredging  in  the  basin  to 
provide  a  turn  around  for  vessels  about  4  acres  in  area.  In  further- 
ance of  this  project  there  have  been  built  two  approximately  parallel 
crib  piers,  the  distance  between  them  varying  from  142  feet  to  165  feet. 
The  north  pier  is  1,750  feet  long  and  prctjects  about  800  feet  beyond  the 
present  shore  line;  the  south  pier  will  be  1,366  feet  long  when  the 
extension  of  250  feet  now  under  contract  shall  have  been  completed, 
and  will  then  project  about  1,170  feet  beyond  the  present  shore  line. 
From  1880  to  1896,  inclusive,  111,256  cubic  yards  of  material  were 
removed  from  the  channel  and  40,848  cubic  yards  from  the  basin  in 
furtherance  of  the  project  and  for  maintenance  of  depth. 

From  March  15,  1844,  to  June  3, 1896,  there  has  been  appropriated 
for  this  harbor  $299,307.41,  and  there  remained  on  hand  June  30, 1896, 
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a  balance  of  $26,597.91,  which  is  to  be  expended  for  extending  the 
south  pier  under  the  present  contract,  for  dredging,  and  for  repairs  to 
piers. 

The  survey  required  to  determine  the  cost  of  improvement  to  obtain 
the  depths  of  21  and  20  feet  was  made  December  7-8, 1896  after  the 
dredging  in  progress  during  the  season  of  1896  was  completed,  and  con- 
sisted mainly  in  taking  soundings  to  determine  the  depth  in  the  entrance 
channel  and  the  basin  and  in  making  five  test  holes  to  a  depth  of  23 
feet  to  determine  the  character  of  the  material  to  be  dredged  in  the 
basin.  The  location  of  the  holes  is  shown  on  the  map.  The  material 
found  in  them  was  all  mud,  and  it  is  a  fair  assumption  that  such  will 
be  the  material  to  be  removed  from  the  basin  to  give  20  feet  in  depth. 
The  material  in  the  channel  between  the  piers  is  chiefly  sand,  and  it  is 
therefore  expected  that  no  hard  material  will  be  encountered  in  dredg- 
ing to  a  depth  of  21  feet  either  in  channel  or  basin.  The  depth 
between  the  piers  varies  from  8^  to  20^  feet,  there  being  a  16-foot  chan- 
nel with  a  least  width  of  90  feet  and  a  15-foot  channel  with  a  least 
width  of  110  feet.  The  depth  of  water  at  the  outer  end  of  the  north 
pier  is  about  20  feet  and  at  the  south  pier  about  15  feet,  but  the  outer 
end  of  the  extension  now  under  contract  will  rest  in  a  depth  of  16  feet. 

The  depth  in  the  basin  over  an  area  of  4  acres,  inclosed  by  the  broken 
red  lines,  will  be  not  less  than  16  feet  after  the  completion  of  the  exist- 
ing dredging  contract. 

The  inner  portions  of  both  piers  are  in  such  condition  as  to  readily 
permit  the  passage  of  sand  through  them,  and  to  this  cause  may  be 
ascribed  in  a  large  measure  the  constant  shoaling  in  the  channel.  The 
cribs  composing  this  portion  of  thiB  piers  have  no  foundation  of  stone 
or  piles,  but  rest  upon  the  original  bottom.  The  piers  at  this  point  are 
less  than  150  feet  apart. 

On  December  8, 1885,  a  section  of  the  westerly  end  of  the  north  pier 
about  60  feet  long  was  carried  away  during  a  severe  storm  and  has 
never  been  restored.  Erosion  of  the  adjacent  bank  commenced  imme- 
diately and  has  continued  until  in  April,  1896,  the  bank  had  been 
washed  away  for  a  distance  of  75  feet  back  from  the  shore  line  of  1885, 
the  eroded  mat.erial  settling  in  the  basin  and  channel.  This  bank  is 
clay  and  rises  from  8  to  10  feet  above  datum. 

From  the  inner  end  of  the  north  pier  as  originally  constructed  there 
is  a  line  of  sheet  piling  extending  in  a  northwesterly  direction  for  a 
distance  of  about  350  feet,  built  for  the  protection  of  the  adjacent  bank, 
now  in  an  extremely  dilapidated  state  and  utterly  worthless  for  its 
original  purpose. 

To  complete  the  present  project  requires  that  the  piers  should  be  made 
sand  tight ;  that  the  shore  line  at  the  inner  end  of  the  north  pier  should  be 
protected,  and  that  the  north  pier  should  be  extended  150  feet,  in  addition 
to  the  extension  of  the  south  pier  250  feet  and  a  small  amount  of  dredg- 
ing, both  of  the  latter  being  now  under  contract.  The  estimate  for  this 
work  is  as  follows:  Making  the  old  piers  sand  tight,  1,800  feet  of  sheet 
piling,  at  a  total  estimated  cost  of  $18,000;  protecting  the  shore  line 
at  the  inner  end  of  the  north  pier,  140  feet  of  sheet  piling,  at  a  total 
estimated  cost  of  $1,120;  extending  the  north  pier  150  feet,  at  $9,760; 
extending  the  south  pier  250  feet,  at  $13,000;  dredging,  $2,000;  office 
expenses,  $2,000;  making  a  total  of  $45,870.  There  is  on  hand,  Janu- 
ary 15, 1897,  for  this  work  $20,800,  and  a  contract  has  been  made  for 
the  south  pier  extension. 

Besides  keeping  the  piers  in  good  repair,  annual  dredging  will  be 
required  to  maintain  the  projected  depth  between  them  and  in  the 
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basin,  the  exact  anionnt  of  which  can  not  be  estimated,  although  from 
1887  to  1896  the  removal  of  111,256  cubic  yards  (11,126  cubic  yards  per 
,  annum)  resulted  in  the  maintenance  of  a  fairly  good  chauneL 

In  order  to  form  a  project  for  further  improvement  at  this  harbor  or 
for  obtaining  an  increased  depth  in  the  entrance  channel,  it  is  necessary 
to  know  what  forces  are  at  work  in  this  vicinity  upon  the  lake  bottom 
and  to  understand  how  they  act  For  the  purpose  of  making  a  study  of 
this  question  I  have  had  a  sketch  prepared  from  surveys  of  this  har- 
bor showing  the  shore  line  and  the  contours,  representing  13, 17,  and  21 
foot  depths  in  the  years  1870, 1877, 1879, 1890, 1892, 1894, 1896,  and  1896, 
these  years  having  been  selected  because  the  surveys  are  more  com- 
plete than  those  of  other  years.  It  will  be  seen  from  this  drawing  how 
imperfect  and  incomplete  even  this  data  is  tor  the  formulation  of  a  clear 
theory  and  a  simple  project  of  improvement.  The  surveys  were  limited 
to  the  immediate  vicinity  of  the  piers,  and  show,  therefore,  the  charac- 
teristics of  the  bottom  at  that  place  and  not  its  relation  to  the  general 
shore  line  to  the  north,  south,  or  east  of  the  harbor.  No  observations 
have  ever  been  taken  by  the  Engineer  Department  to  determine  the 
presence  of  lake  currents,  the  general  direction  of  the  wind,  the  amount 
of  material  carried  in  suspension,  or  any  other  physical  data  except 
the  changes  in  level  of  the  lake  surface.  Some  of  this  information  has 
been  obtained  by  the  Weather  Bureau,  affording  a  means,  in  connec- 
tion with  the  surveys  by  the  Engineer  Department  at  all  the  harbors 
on  the  west  shore  of  Lake  Michigan,  of  forming  a  theory  which  I  desire 
to  give  for  what  it  is  worth,leaving  to  future  observations  its  overthrow 
or  establishment.  The  importance  of  securing  better  and  deeper  chan- 
nels at  all  lake  harbors  amply  justifies  the  cost  of  observations  required 
to  verify  this  theory. 

The  first  surveys  of  harbors  in  this  district  were  made  in  1836  at 
Milwaukee,  Sheboygan,  Manitowoc,  and  Kewaunee  by  Lieutenants 
Center  and  Bose.  Corps  of  Engineers.  The  mouths  of  these  harbors 
were  shown  to  oe  obstructed  by  bars  having  in  general  a  direction 
parallel  to  the  shore  line,  or  protruding  outward  very  slightly.  No 
further  surveys  were  made  until  after  improvements  had  been  begun, 
so  that  it  is  imx>ossible  to  say  positively  whether  the  configuration 
above  described  was  permanent  or  not.  It  is  known,  however,  that 
the  river  currents  were  and  are  very  weak  at  all  times  except  occa- 
sionally during  a  freshet  or  storm,  and  that  the  river  mouths  were 
at  times  almost,  closed  by  the  bars.  Another  fact  which  may  be  of 
importance  is  thart  at  several  harbors  the  peninsula  which  separates 
the  river  in  the  last  part  of  its  course  from  the  lake  is  attached  to  the 
main  land  at  its  southern  end,  except  at  Milwaukee,  where  the  case  is 
reversed.  While  the  evidence  is  seen  to  be  very  scant,  I  believe  that 
those  conditions  were  more  or  less  permanent,  and  indicate  the  presence 
of  forces  constant  in  direction,  but  variable  in  force.  The  shape  of  the 
bars  indicates  that  these  forces  are  almost  solely  the  waves  and  currents 
in  the  lake. 

The  plan  of  improvement  adopted  at  all  the  harbors,  and  begun  in 
nearly  every  instance  at  a  very  early  date,  consisted  in  constructing 
two  approximately  parallel  piers  of  equal  length  from  the  shore  line  at 
or  near  the  river  mouth  to  deep  water  in  the  lake,  usually  also  on  the 
shortest  line  between  the  two,  and  dredging  a  channel  to  the  proper 
depth  between  them.  By  comparing  surveys  of  different  dates  the 
effects  of  pier  construction  are  readily  seen,  and  consist  in  general  (1) 
of  an  advance  of  the  foreshore  in  the  vicinity  of  the  piers,  (2)  of  a  decided 
change  in  the  shape  of  the  contours  about  the  ends  of  the  piers,  and  (3) 
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of  tbe  formation  of  a  bar  at  their  outer  ends.  There  is  also  a  constant 
shoaling  in  tbe  channel  between  the  piers.  The  same  forces  are  still  at 
work,  changed  slightly  in  direction  and  energy,  thoagh  still  more  or  less • 
constant,  a  condition  which  should  have  been  expected.  The  problem 
of  improvement,  which  in  tbe  beginning  appeared  to  be  simply  the  main- 
tenance of  a  channel  from  the  river  to  the  lake,  consists  now  in  prevent- 
ing (1)  a  further  advance  of  the  foreshore,  (2)  the  formation  of  the  bar 
at  the  outer  end  of  the  piers,  and  (3)  the  shoaling  between  the  piers. 
We  are  prepared,  therefore,  to  question  both  the  proper  direction  and 
relative  positions  of  the  piers. 

It  is  easily  seen  that  an  open  channel  through  the  bar  from  the  river 
to  the  lake  would  soon  be  obliterated  by  the  waves  and  currents;  that 
the  next  step  is  to  construct  piers  for  its  protection,  and  that  inasmuch 
as  the  contours  are  approximately  parallel  to  the  shore  line,  the  shortest 
piers  will  be  at  right  angles  to  the  shore  line  and  of  equal  length.  Tbe 
custom  has  been  followed,  however,  of  making  additions  to  the  north 
pier  first,  so  it  has  happened  for  many  years  that  the  north  pier  was 
considerably  longer  tban  the  south  pier.  In  fact,  at  only  a  few  periods 
have  they  been  of  equal  length,  and  only  once  has  the  south  pier  been 
the  longer  one. 

The  adopted  plan  has  never  been  entirely  sucoessfhl,  for  the  reasons 
previously  given,  and  whether  a  more  successful  plan  can  be  devised  is 
a  question  which  can  not  be  definitely  decided  until  our  knowledge  of 
the  forces  at  work  is  much  more  complete. 

The  Weather  Bureau  made  an  investigation  of  the  currents  of  the 
Great  Lakes  in  1892, 1893,  and  1894,  the  results  of  which  were  published 
in  1895.  The  observations  establ  ished  conclusively  the  existence  of  con- 
stant currents  in  Lake  Michigan,  varying  only  in  velocity  and  occasion- 
ally in  direction.  The  main  current  passes  south  along  the  western 
shore  and  north  along  the  eastern  shore,  with  secondary  currents  across 
the  lake  and  in  reverse  directions  at  various  places.  An  eddy  near 
Manitowoc  is  of  interest  in  this  connection.  The  following  quoto^tions 
from  the  report  mentioned  will  show  the  opinions  of  the  Weather  Bureau 
in  regard  to  the  currents  and  their  causes: 

The  preyalence  of  westerly  and  especially  southwesterly  winds  would  also  favor 
the  persistence  of  the  currents,  and  also  the  body  current  would  favor  it.  When  the 
surface  of  water  is  set  in  motion  by  a  current  of  air,  this  motion  is  gradually  com- 
municated to  the  strata  below,  if  the  wind  persists.  Havine  been  communicated  to 
the  strata  below,  a  change  of  wind  of  briefer  duration  womd  not  easily  check  the 
motion  below  the  surface. 

It  appears  probable,  therefore,  that  while  the  primary  ourrehts  have  good  persiat- 
ence  in  direction,  they  do  not  have  very  much  ccmstancy  in  velocity,  while  the  sec- 
ondary may  fluctuate  greatly  in  velocity  and  some  in  direction.     *    •     * 

It  appears,  therefore,  that  here,  as  in  so  many  other  places  in  the  northern  hemi- 
sphere, the  deflection  toward  the  right  hand,  due  to  the  earth's  rotation,  gives  form 
to  the  current  system. 

I  am  inclined  to  believe,  however,  that  these  currents  are  directly  due 
to  winds  accompanying  storms  of  low  or  high  barometer.  The  Great 
Lakes  are  of  sufficient  area  to  be  acted  upon  by  different  parts  of  a  storm 
at  the  same  time,  and  it  is  therefore  possible  to  set  up  the  whirls 
directly  in  them,  the  motion  of  which  might  be  temporarily  checked  by 
contrary  winds,  but  would  again  be  renewed  by  succeeding  storms  or 
cyclonic  motions  of  the  atmosphere.  The  relation  of  storm  centers  or 
points  of  lowest  atmospheric  pressure  to  the  direction  of  the  winds 
would  also  result  in  the  same  currents  in  the  lake. 

The  average  storm  track  as  given  in  the  Special  Notice  to  Mariners, 
published  monthly  by  the  Hydrograi)hic  Office  for  September,  1896, 
passes  across  Lake  Michigan  just  north  of  Sturgeon  Bay.  Storms 
approaching  at  Kenosha,  or  in  fact  any  harbor  on  the  west  shore,  there- 
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fore,  generally  begin  with  a  sonthwest  wind,  changing  to  west  and  then 
to  northwest.  None  of  these  winds  would  produce  much  sea  on  that 
«bore.  When  a  storm  approaches  with  its  center  nearer  to  the  middle 
part  of  the  lake,  the  west  shore  would  feel  the  effect  of  the  southeast, 
east,  and  then  the  northeast  winds.  Kow,  the  last  wind  adds  its 
intensity  to  that  of  the  current  already  in  existence,  and  has  in  addi- 
tion a  greater  reach  across  the  lake  at  the  southernmost  harbors,  so 
that  the  gn^eatest  disturbance  may  be  expected  from  that  direction.  In 
other  words,  the  beach  around  the  harbor  entrance  will  conform  to  the 
influence  of  northeast  storms,  and  will  show  a  more  or  less  constant 
configuration.  The  comparison  of  surveys  shows  this  to  be  actually 
the  case.  The  only  exception  being  at  Manitowoc  and  Two  Biyers, 
where  the  eddy  previously  mentioned  exerts  a  contrary  influence. 

We  may  therefore  expect  sand  to  be  brought  from  the  north  by 
both  waves  and  currents,  or  rather  by  both  combined,  for  it  can  hardly 
be  believed  that  the  general  cnrreuts  are  sufBciently  rapid  to  carry 
much  material  in  susx)ension. 

The  surface  of  Lake  Michigan,  in  whole  or  in  part,  is  subject  to  flue- 
taations  in  surface  level,  arising  from  a  variety  of  causes,  such  as  vari- 
ation in  rainfiftll,  and  surface  evaporation,  in  atmospheric  pressure,  and 
the  direction  and  velocity  of  the  wind.  From  1880  to  1886  the  general 
surface  rose  from  3.98  feet  below  the  datum  plane  to  1.16  feet  below, 
and  fell  after  that  to  5.39  feet  below  the  datum  plane  in  December, 
1896,  with  minor  fluctuations  every  year  according  to  season  and  rain- 
fall. Variations  of  from  3  to  7  feet  have  been  known  to  occur  at  various 
places  from  changes  in  atmospheric  pressure  and  direction  of  wind. 
These  changes  of  depth  along  the  shore  modify  the  effect  of  waves  and 
currents  upon  the  bottom. 

The  relative  eflect  upon  the  surface  of  the  lake  or  its  waters  pro- 
doced  by  winds  and  by  atmospheric  pressure  has  not  been  determined. 
The  effect  upon  the  surface  level  of  changes  in  pressure  alone  are 
enormous,  reaching  in  some  cases  as  much  as  6  feet.  The  currents 
produced  by  these  changes  probably  permeate  the  entire  mass.  The 
changes  of  level  product  by  winds  are  great  in  extent,  and  are  the 
direct  result  of  the  motion  of  surface  particles  gradually  carried  down- 
ward until  a  well-deflned  current  results. 

There  is  another  factor  in  this  problem  which  may  be  of  greater 
importance  than  is  now  realized;  that  is,  the  river  current  during  or 
immediately  after  a  storm.  The  river  discharge  is  small  throughout 
the  year,  except  for  a  short  period  in  the  freshet  season.  It  has  been 
noted  that  easterly  storms  cause  a  rapid  rise  in  the  river  at  some  dis- 
tance from  its  mouth.  The*  river  acts  as  a  reservoir  for  water  carried 
in  by  the  rise  in  the  lake.  Now,  whether  an  undercurrent  is  produced 
immediately  or  ui>on  the  cessation  of  the  storm  is  not  known.  It  is  cer- 
tain that  this  water  is  loaded  with  sand  or  has  brought  material  with 
it  which  would  as  readily  be  carried  out  with  a  slight  current,  and  it 
may  be  expected  that  when  the  lake  falls  a  currAt  arises  in  the  river 
which,  in  meeting  the  general  lake  current,  produces  quieter  water  at 
the  harbor  entrance  and  creates  a  deposit  at  that  point,  or,  at  least,  a 
modification  of  the  form  of  the  bar. 

The  forces  acting  upon  the  entrance  to  a  lake  harbor  are,  therefore, 
the  constant  current  to  the  southward,  the  waves  and  currents  produced 
by  storms,  and  the  river  current  For  harbor-improvement  purposes 
observations  should  be  taken  in  the  vicinity  of  each  harbor  during 
calm  and  stormy  weather  to  determine  their  direction,  exact  location, 
and  velocity.  The  depth  to  which  these  forces  disturb  the  bottom  has 
not  been  accurately  determined,  although  certain  observations  made  at 
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Milwaukee  by  the  city  engineer  in  connection  with  recent  waterworks 
construction  in  1895  show  that  it  is  at  least  42  feet.  We  may  assaiue 
without  question  that  the  bottom  in  21  feet  of  water  will  be  readily 
moved  by  a  heavy  storm,  and  any  obstruction  like  a  pier  in  that  depth 
will  produce  a  modification  of  the  forces  and  of  the  bottom  around  its 
outer  end.  This  modification  is  shown  by  all  the  surveys  made  at  the 
harbor  of  Kenosha. 

The  material  of  the  lake  bottom  in  21  feet  and  lesser  depths  on  the 
western  shore  of  the  lake  is  sand  and  silt^  with  some  gravel,  and 
is  readily  rolled  or  carried  in  suspension  from  one  place  to  another. 
Great  quantities  of  sand  are  transported — ^in  fact,  are  in  constant 
motion.  Accessions  are  also  constantly  being  made  by  erosion  along 
the  bluffs,  which  in  some  places  recede  at  the  rate  of  from  12  feet  to 
16  feet  per  year. 

Air-  l^et 

Kenoaha • 12 

Baoine  Point 16 

Ba<sine 6 

Oak  Creek 2 

Milwaukee 6.25 

Port  Washington 2.80 

Sheboygan 6.25 

Manitowoc 5 

The  surveys  of  the  harbor  entrances  show  where  this  material  has  a 
tendency  to  deposit,  although  the  exact  action  of  the  waves  and  car- 
rents  or  obstructions  in  producing  it  are  undetermined. 

An  examination  of  the  tracing  shows  the  following  facts:  In  1870  the 
south  pier  was  longer  than  the  north  pier;  in  1871, 1872, 1874, 1875, 1878, 
1879,  1880,  and  1881  additions  were  made  to  the  north  pier,  making  it 
longer  than  the  south  pier,  and  this  condition  has  continued  to  the 
present  time.  The  shore  line  north  of  the  piers  has  advanced  from  1860 
to  1875  and  but  little  since;  south  of  the  piers  it  advanced  in  the  same 
way,  but  not  to  so  great  an  extent.  The  13-foot  contour  advanced  from 
1871  to  1880  and  since  that  time  has  fluctuated  forward  and  backward. 
From  1870  to  1890  the  17  and  21  foot  contours  gradually  advanced,  and 
have  fluctuated  since.  There  has  been  a  bar  across  the  entrance  pro- 
jecting northward  from  1875  to  1896,  its  position  varying  from  year  to 
year,  always  in  the  lee  of  the  north  pier,  having  less  than  13  feet  of 
water  over  it  and  in  advance  of  the  south  pier.  There  has  generally 
been  deeper  water  about  the  ends  of  both  piers,  always  a  recession  ot 
the  contours  behind  the  north  pier,  and  generally  behind  both.  There 
has  always  been  deeper  water  close  to  the  north  pier  on  its  north  side 
than  at  a  little  distance  from  it.  The  general  direction  of  the  contours  at 
some  distance  north  of  the  piers  is  northwest  and  southeast,  and  to  the 
eastward  it  is  approximately  parallel  to  the  general  shore  line,  and 
the  latter  contours  are  nearly  straight,  showing  that  the  influence  of  the 
piers  does  not  extend  more  than  500  or  600  feet  beyond  their  outer  end& 
It  may  be  stated  in  this  connection  that  nearly  all  the  harbors  on  the 
western  shore  of  Lake  Michigan  present  the  same  peculiarities. 

In  1889  M%jor  Davis  reported  as  follows: 

A  plat  of  soundings  taken  at  this  harbor  on  May  8, 18S9,  shows  that  the  bar  to 
the  westward  of  the  extremities  of  the  piers  which  was  removed  by  the  dred^  to  the 
depth  of  15  feet  in  October  and  November,  1888,  has  re-formed  across  the  entire  front 
of  the  harbor  entrance,  the  depth  of  the  water  upon  it  being  from  9.8  feet  to  13  feet 
Between  the  piers  the  deposit  lias  not  been  as  large  during  the  past  winter  as  it  has 
been  in  some  former  years.  «  •  *  The  shore  line  now  extends  beyond  the  extrem- 
ity of  the  north  pier  as  it  was  built  under  the  original  projoot  for  improvemeiit. 
[See  Annual  Keport  Chief  of  Engineers,  1889,  Part  Ul^p.  2080.] 
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Since  that  report  was  made  a  channel  has  been  cut  through  the  bar 
several  times,  bat  in  the  spring  is  not  to  be  found.  The  consent  shoal- 
ing between  the  piers  has  previously  been  mentioned. 

The  forces  at  work  produce  three  forms  of  deterioration :  (1)  Shoaling 
between  the  piers,  (2)  a  general  advance  of  the  foreshore  to  and  beyond 
the  ends  of  the  piers,  and  (3)  a  bar  across  the  entrance. 

The  problem  of  lake  harbor  improvement  is  therefore  to  maintain  a 
uniform  depth  at  the  channel  entrance  and  a  uniform  depth  in  the 
channel. 

Tbe  material  producing  the  first  form  of  deterioration  comes  from 
several  sources:  (1)  Sediment  brought  down  by  the  river,  (2)  sand 
brought  over  the  piers  by  wind,  (3)  sand  carried  through  the  piers  by 
waves,  and  (4)  sand  carried  in  suspension  from  the  lake  through  the 
entrance  by  winds  and  currents.  The  current  of  the  river  is  so  gentle 
that  the  scour  on  the  bottom  is  comparatively  little;  in  fact,  the  sedi- 
ment carried  by  the  river  finds  a  resting  place  at  that  point  where  still 
water  is  created  by  the  meeting  of  the  river  and  the  lake.  There  is  no 
practicable  method  of  preventing  this  deposit.  The  material  brought 
in  from  the  lake  through  the  entrance  also  finds  a  resting  place  at  the 
same  point  as  that  just  mentioned.  A  further  extension  of  the  piers 
may  diminish  the  amount  of  material  brought  in,  but  to  prevent  it 
altogether  would  require  their  extension  beyond  the  reach  of  sand- 
bearing  currents,  and  be  far  more  exi)ensive  than  to  remove  the  deposit 
by  dredging.  By  making  the  piers  tight  another  source  of  deteriora- 
tion is  cut  off,  and  the  only  practicable  method  of  preventing  sand 
from  coming  over  the  piers  is  the  erection  of  sand  fences,  which  are, 
after  all,  only  temporary  expedients.  It  is  easily  seen,  therefore,  that 
dredging  between  the  piers  will  be  required  annually  to  maintain  the 
channel.  It  is  impossible  to  say  from  the  data  on  hand  what  the 
amount  will  be,  and  it  wiU  vary  considerably  from  year  to  year  on 
account  of  changing  weather  conditions. 

The  advance  of  the  foreshore  and  the  formation  of  the  bar  in  front 
of  the  entrance  are  much  more  difficult  to  deal  with.  In  fact,  it  can 
not  be  shown  from  the  imperfect  data  just  why  they  take  place  or  just 
what  methods  should  be  employed  to  prevent  their  occurrence.  I  am 
of  the  opinion  that  they  are  connected  by  being  the  results  of  the  same 
cause  acting  at  different  places.  In  order  to  determine  the  proper  direc- 
tion, length,  and  relative  position  of  the  piers  it  is  necessary  that 
this  information  should  be  at  hand,  and  it  can  only  be  supplied  by 
extended  surveys  and  observations  upon  winds,  waves,  and  currents, 
^hile  the  north  pier  has  constantly  been  in  advance  of  the  south  pier, 
it  can  not  be  stated  positively  that  the  bar  would  not  be  formed  if  the 
conditions  had  been  reversed.  In  extending  the  piers  the  additions 
have  been  made  to  the  north  pier  first,  probably  in  order  to  afford  shel- 
ter for  vessels  entering  the  harbor  during  northeast  gales.  Whether 
the  harbor  would  be  as  easy  of  entrance  with  a  longer  south  pier,  I  can 
not  say,  but  it  seems  that  if  the  object  of  pier  construction  be  to  pro- 
vide and  maintain  a  navigable  channel  it  should  not  be  made  to  include 
the  additional  purpose  of  providing  shelter,  especiaUy  when  it  may  be 
true  that  both  objects  can  not  be  fulfilled  at  the  same  time. 

The  questions  to  be  solved  in  order  to  decide  how  to  maintain  a  con- 
stant depth  at  the  entrance  are  the  following :  What  causes  the  advance 
of  the  foreshore t  Can  a  point  ever  be  reached  by  extending  the  north 
pier  where  no  further  accumulations  will  take  place  about  its  outer  end, 
or  will  there  be  a  constant  advancet  What  causes  the  formation  of 
the  bar  in  front  of  the  entrance?    Oan  it  be  prevented  by  extension  of 


Digitized  by 


Google 


2780   EEPOBT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

the  piers,  or  mast  the  piers  be  arranged  in  a  different  manner  from  the 
present  system,  i.  e.,  parallel  and  of  equal  lengtht 

There  are  almost  no  facts  at  hand  to  assist  in  the  solation  of  these 
questions,  beyond  a  knowledge  of  the  existence  of  the  before-mentioned 
general  currents,  the  meteorological  data,  and  the  few  and  very  incom- 
plete surveys. 

Inasmuch  as  the  heaviest  seas  and  strongest  currents  come  fh>m  the 
north  we  may  expect  to  find  a  deposit  of  material,  rolled  or  pushed 
along  the  bottom,  on  the  north  side  of  the  piers^  and  this  accumulation 
will  continue,  not  only  as  long  as  the  piers  remain  of  a  constant  length, 
bat  while  they  are  being  extended.  In  fact,  it  may  be  expected  to  con- 
tinue forever  unless  there  should  be  such  a  current  at  all  times  around 
the  ends  of  the  piers,  and  even  to  the  north  of  them,  as  will  prevent 
the  deposit  of  sand  in  that  vicinity.  An  advance  of  the  foreshore  will 
push  the  currents  farther  and  farther  from  the  original  shore  line,  and 
it  would  appear  as  if  the  process  would  not  slop.  If  the  general  car- 
rents  in  the  lake  increase  in  velocity  as  the  distance  from  the  shore 
increases  and  if  they  are  so  persistent  in  direction  as  not  to  be  affected 
by  an  advance  of  the  piers,  we  would  in  time  reach  the  desired  point 
and  frirther  advance  be  prevented.  Even  if  the  currents  created  by 
storms  showed  the  same  characteristics,  we  should  expect  this  result. 
(Tufortunately  the  observations  of  the  Weather  Bureau  and  the  surveys 
of  the  Engineer  Department  have  not  determined  these  points  posi- 
tively. We  have  only  the  very  general  knowledge,  as  previously  stated, 
of  the  directions  of  the  main  currents  and  form  of  the  lake  bottom  near 
the  piers  at  one  epoch  in  each  year  to  guide  us  in  this  study.  Nor  are 
the  general  surveys  of  the  lake  made  by  that  branch  of  the  War 
Department  known  as  the  Lake  Survey  detailed  enough  to  show  the 
effect  of  the  advancement  of  the  shore  into  the  lake  upon  the  form  of 
the  bottom.  I  am  inclined  to  believe,  however,  that  a  constant  depth 
can  be  obtained  at  the  outer  ends  of  the  piers  by  extending  them  to  the 
proper  distance  from  the  original  shore  line.  Judging  from  the  shape 
and  position  of  the  contours. 

At  Sheboygan  Harbor,  as  the  piers  were  extended,  the  contours 
advanced  until  1890,  at  which  time  the  17-foot  contour  had  retreated 
to  the  north  pierhead  and  since  has  advanced  with  it.  The  19-foot 
contour  was  in  advance  of  the  pier  until  1892,  since  which  time  it  has 
followed  the  pierhead.  The  21-foot  contour  has  fluctuated,  touching 
the  pierhead  in  1894  and  advancing  afterwards.  It  would  seem,  there- 
fore, that  we  may  expect  a  constant  depth  of  19  feet  at  that  place,  and 
that  if  the  same  process  continued  we  might  expect  a  constant  depth 
of  21  feet  by  the  proper  extension  of  the  pier. 

At  Kenosha  the  contours  advanced  until  1890,  when  the  13-foot  contour 
is  found  in  rear  of  the  north  pierhead,  and  in  1895  the  17-foot  contour 
is  in  rear,  while  since  1892  the  21  -foot  curve  has  fluctuated.  Equilibrium 
seems,  therefore,  to  have  been  reached  for  the  13  and  17  foot  depths. 

At  Racine  the  contours  advanced  with  the  pier,  the  13-foot  contour 
being  always  in  rear  of  the  north  pierhead.  In  1893  the  17- foot  con- 
tour is  in  rear  of  it,  and  in  1895  the  21-foot  contour  is  also  in  its  rear. 
Equilibrium  seems  to  have  been  reached  for  the  17-foot  curve  and 
perhaps  for  the  21 -foot  curve. 

It  would  be  unsafe  to  say  positively,  however,  that  no  further  advance 
may  be  expected  of  the  carves  now  at  or  behind  the  pierheads,  for  the 
reason  that  there  was  an  actuul  recession  at  ea(;h  period  when  the  curves 
are  first  found  in  rear  of  the  pier,  and  we  may  expect  them  to  regain 
what  they  lost;  but  the  fluctuations  backward  and  forward  since  1890 
and  1892,  with  almost  no  general  advance  on  the  line  of  the  north  pier, 
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lend  Bup]M>rt  to  the  idea  that  we  may  hope  to  secure  the  desiied  con- 
stant depth  at  the  outer  end. 

These  facts  may  be  given  in  another  way — although  the  data  are 
quite  iusnfBcient  for  ai)08itiye  statement — as  follows:  Since  the  rate 
of  advance  of  the  contours  has  constantly  diminished,  we  may  hope,  if 
this  effect  continues,  to  finally  reach  a  point  where  it  will  stop  for  every 
contour. 

The  original  data  are  also  too  meager  to  determine  what  the  original 
depths  were  at  the  places  in  which  the  pierheads  stood  at  the  times 
when  the  contours  are  first  found  in  rear  of  them;  and  even  if  we  knew 
those  depths  it  would  be  imi)ossible  to  predict  the  depths  to  which  the 
piers  should  be  extended  to  maintain  21  feet.  This  point  can  be  found 
by  gradual  extension  of  the  pier  accompanied  by  careful  surveys  and 
other  observations. 

Another  argument  in  this  direction  is  the  following:  As  the  minimum 
depth  on  the  bar  is  much  greater  than  originally,  and  as  each  extension 
of  the  piers  has  pushed  the  bar  into  deeper  w^ter  with  a  consequent 
greater  minimum  depth,  it  is  probable  that  at  some  point  a  minimum 
depth  over  the  bar  may  be  obtained  which  will  never  be  less  than  the 
depth  sought,  and  the  bar  will  then  cease  to  be  an  obstruction. 

While  it  api>ears  quite  certain  that  the  bars  originally  obstructing 
the  mouths  of  lake  rivers  are  formed  by  the  combined  action  of  waves 
and  currents,  with  very  little  modification  by  the  river  currents,  it  is 
not  quite  so  clear  how  the  bars  existing  at  the  present  harbor  entrances 
are  formed,  although  undoubtedly  the  result  of  the  same  forces,  changed 
by  the  restraint  imposed  upon  them  by  the  piers  projecting  out  from 
the  shore  and  nearly  at  right  angles  to  it. 

Again,  these  bars  are  neither  so  constant  in  position  nor  in  shape  as 
to  show  the  action  of  forces  constant  either  in  direction  or  velocity. 
The  surveys  have  only  in  a  few  instances  been  so  extended  as  to  cover 
their  whole  extent  or  to  pass  beyond  the  evident  influence  of  the  piers, 
and  it  is  difficult  to  determine  tiie  exact  shape.  It  appears,  however, 
that  they  are  in  general  V-shaped,  with  the  point  to  the  north,  and 
extending,  occasionally,  north  of  the  line  of  the  north  pier  They  are 
separated  from  the  piers  by  deeper  water,  and  the  depth  at  the  north 
pier  is  always  greater  than  at  the  south  pier.  The  depth  over  the  bar 
is  greater  at  its  north  end  than  at  its  south  end,  and  its  axis  if  extended 
southward  would  meet  the  shore  line.  It  can  not  be  stated  whether  the 
bar  is  connected  with  the  shore  to  the  southward  or  separated  from  it 
by  deeper  water. 

The  shape  of  the  contours  to  the  south  of  each  pier  is  to  be  noted. 
Many  of  the  surveys  show  that  the  deep  water  around  the  pierheads 
extends  back  along  the  south  sides  of  the  piers;  in  other  words,  there 
is  a  deep  pocket  to  the  south  of  each  pierhead.  It  is  also  to  be  noted 
that,  with  very  few  exceptions,  a  portion  of  the  bar  is  west  of  the  east 
end  of  the  north  pier,  and  that' the  exceptions  occur  at  times  when  the 
north  pier  was  not  longer  than  the  south  pier. 

Out  of  10  harbors  on  the  west  shore  of  Lake  Michigan,  8  have  piers 
of  equal  length  and  2  have  the  north  pier  longer  than  the  south.  At 
3  of  them,  Ahnapee,  Manitowoc,  and  Milwaukee,  there  is  an  absence  of 
bar  formation;  at  all  the  others  are  bars,  partially  or  entirely  across 
the  channel,  extending  from  the  southward  in  every  case  with  the 
exception  of  Two  Ilivers. 

The  effect  of  building  the  piers  is  simply  to  put  the  river  mouth  that 
much  farther  out  into  the  lake,  and  the  forces  that  caused  closure  or 
bar  formation  before  pier  construction  was  begun  are  still  in  operation, 
but  with  decreased  effect,  owing  to  increased  depth  of  water.    The 
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waves  and  currents  will  roll  heavy  material  along  the  bottom  until  it 
comes  under  the  shelter  of  the  piers  or  into  a  place  where  there  is  a 
less  degree  of  motion  in  the  water.  The  material  carried  in  suspension 
will  seek  still  quieter  places,  their  location  being  shown  by  the  contoars 
of  the  bottom.  Absolutely  still  water  is  found  only  in  the  river  or 
where  the  river  body  brings  the  waves  to  rest,  which  will  be  in  the  chan- 
nel approximately  at  the  inner  ends  of  the  piers.  There  appears  to  be 
no  tendency  to  a  bar  formation  just  within  the  outer  ends  of  the  piers. 

Now,  it  is  evident  that  some  condition  of  affairs  brings  about  a  quieter 
condition  of  the  water  to  the  eastward  of  the  piers  and  just  south  of 
the  north  pier  when  it  happens  to  be  longer  than  the  south  pier,  and  it 
appears  to  me  that  this  can  only  be  due  to  the  deflection  of  the  current 
by  the  north  pier.  It  is  certain  that  nothing  exists  to  check  the  incom- 
ing waves  at  that  point,  and  whether  waves  of  translation  or  of  oscUla- 
tion,  they  would  keep  up  the  same  motion  at  this  place  as  at  any  other 
place  situated  at  the  same  distance  from  shore,  unless  it  be  modified 
or  prevented  by  the  existence  of  a  cross  current,  the  presence  of  which 
is  also  shown  by  the  deeper  water  along  the  north  side  of  the  north 
pier.  The  resultant  of  the  primary  southerly  current  and  the  secondary 
easterly  current  would  lie  toward  the  southeast,  leaving  quieter  watc^ 
to  the  south  of  it,  where  a  portion  of  the  moving  material  will  be 
deposited.  The  deflection  of  the  current  at  the  end  of  the  pier  and  the 
deflection  of  the  waves  will  maintain  the  pocket  at  that  place. 

If  this  be  the  true  explanation  of  the  movements  of  the  water  abont 
the  pierheads,  then  to  prevent  the  formation  of  the  bar  we  must  con- 
form the  piers  to  this  condition — that  is  to  say,  so  arrange  them  that 
the  resultant  current  will  sweep  directly  across  the  opening.  The  way 
to  do  this  is  -simply  to  extend  the  south  pier  beyond  the  north  pier  to 
the  proper  point,  the  position  of  which  can  be  found,  however,  only  by 
experiment.  A  permanent  depth  should,  then,  always  be  found  at  the 
entrance. 

It  is  probable  that  a  greater  deposit  would  occur  in  the  channel  under 
this  new  condition  than  now  takes  place,  but  we  must  choose  this  as  a 
lesser  evil  than  the  danger  to  entering  vessels  created  by  the  existence 
of  a  bar. 

An  extension  of  both  piers  equally  to  the  proper  x)oint  will  undoubt- 
edly accomplish  the  same  result;  but  if  it  is  probable  that  it  can  be 
brought  about  by  the  extension  of  only  one,  it  is  certainly  worthy  of  a 
trial. 

It  may  be  mentioned^  incidentally,  that  the  theory  above  set  forth 
requires  that  the  material  deposited  in  the  channel  should  be  lighter 
and  finer  than  that  found  on  the  bar.  It  is  known  that  the  material 
in  the  channel  is  extremely  fine,  but  no  notice  seems  to  have  been  taken 
of  the  quality  of  material  dredged  from  the  bar,  although  no  very  heavy 
gravel  has  been  found. 

A  project  for  obtaining  a  21-foot  entrance  channel  involves  primarily 
the  completion  of  the  present  project. 

The  simplest  method  of  obtaining  an  increased  depth  in  the  channel 
is  to  dredge  to  that  depth  from  the  basin  to  the  lake.  Part  of  the 
channel  would  be  beyond  the  protection  of  the  piers,  and  therefore  sub- 
ject to  obliteration^  in  fact,  it  might  be  obliterated  in  a  single  storm. 
Experience  has  shown  that  it  would  be  unsafe  to  depend  upon  such  a 
channel,  and  it  is  therefore  necessary  to  extend  the  piers  for  its  pro- 
tection. The  exact  point  to  which  the  north  pier  should  be  extended 
can  not  be  accurately  determined,  but  it  must  be  extended  at  the  least 
to  the  21-foot  contour  of  1896,  requiring  the  addition  of  225  feet  to  the 
present  pier,  or  75  feet  more  than  the  present  project  calls  for.    The 
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soatli  pier  will  have  to  be  extended  somewhat  farther  than  the  north, 
in  order  to  prevent  the  formation  of  the  bar,  if  the  reasoning  above 
outlined  ie  correct.  Its  outer  end  should  be  on  a  line  following  approxi- 
mately the  contour  of  the  bar,  which  will  be  at  a  distance  of  about  775 
feet  from  the  present  end  of  the  pier,  or  525  feet  from  where  the  end 
will  be  when  the  work  now  under  contract  is  completed. 

The  south  pier  should  also  be  extended  first  in  sections  and  proper 
observations  taken  after  each  extension  to  determine  the  exact  effect 
npon  the  bar  and  the  ultimate  length  required;  also  whether  there  is 
any  greater  difficulty  in  entering  the  harbor  than  when  the  north  pier 
is  the  longer. 

To  provide  21  feet  in  depth  between  the  piers  will  require  the  removal 
of  about  46,000  cubic  yards.  To  obtain  a  depth  of  20  feet  in  the  basin 
over  an  area  of  about  4  acres  will  require  the  removal  of  105,000  cabic 
yards  of  material. 

The  following  is,  then,  the  estimate  for  obtaining  a  channel  21  feet 
deep  and  basin  20  feet  deep,  by  the  simplest  possible  plan : 

To  complete  present  project,  in  addition  to  the  funds  now  on  hand $25, 870 

To  eiLtend  north  pier  75  feet 4,876 

To  extend  south  pier  525  feet 34,125 

Dredi^ingin  channel,  46,000  cubic  yards,  at  10  cents 4,  (KX) 

Dred^ng  in  basin,  105,000  cubic  yards,  at  10  cents 10,500 

Contingencies 7,030 

Total 87,000 

The  distance  between  the  piers  at  the  entrance  is  only  166  feet — 
entirely  inadequate  for  the  safe  entrance  of  the  larger  class  of  lake 
vessels.  Therefore  a  complete  plan  for  a  21-foot  channel  should  include 
the  widening  of  the  entrance  at  least,  but  preferably  the  whole  chan- 
nel. The  entrance  could  be  widened  by  extending  the  present  piers  on 
divergent  lines,  producing,  however,  a  very  objectionable  funnel  shape; 
or  by  building  two  detached  piers,  parallel  or  convergent,  beyond  the 
present  piers;  or  by  extending  the  south  pier  and  building  a  detached 
pier  on  the  north  side  parallel  to  it  and  at  the  proper  distance;  or  by 
taking  up  the  entire  north  pier  and  rebuilding  it  parallel  to  the  south 
pier  and  at  the  proper  distance  from  it.  The  latter  method  is  the 
proper  one. 

If  a  project  should  be  adopted  for  a  21-foot  channel  the  present  proj- 
ect should  be  abandoned,  so  as  to  avoid  any  further  extension  of  the 
piers  on  the  present  lines  and  to  apply  the  ^nds  thus  saved  to  rebuild- 
ing the  north  pier  in  its  proper  position,  as  shown  upon  the  inclosed 
tracing. 

The  following  is  the  estimated  cost,  based  upon  the  removal  of  the 
present  north  pier,  of  a  channel  21  feet  deep  and  a  basin  20  feet  deep: 

Completing  present  pK^ect,  omitting  repairs  and  extension  of  north  pier. . .    $8, 700 

Extending  south  pier  5fe  feet,  at  $65 34,126 

Bemoving  and  rebuilding  north  pier  from  shore  to  21-foot  contour, 
moTing  3  cribs,  each  50  bv  24  b;^  22i  feet  on  pile  foundation,  driving 
new  foundation  piles,  and  refilling  and  riprapping  cribs  with  stone.    $6, 500 

Tearing  out  1,550  linear  feet  old  pier,  at  $6  per  linear  foot 9, 300 

450  linear  feet  18-foot  pile  pier,  at  $36 16,200 

475  Unear  feet  14-foot  pUe  pier,  at  $26 12,850 

44,850 

Cnblo  yards. 

Dndging  in  channel,  including  removal  of  strip  of  land.  211, 000 
I>redging  in  basin 105,000 

316, 000,  at  10  cents,    31, 600 
Contingencies 11,225 

Total 125,000 
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The  land  to  be  removed  in  widening  the  channel  west  of  the  shore 
line  is  private  property  and  should  be  donated  to  the  United  States, 
and  after  being  removed  should  be  revetted  by  the  city  authorities  or 
property  owners. 

If  this  plan  is  carried  out  the  south  pier  should  be  kept  ahead  of  the 
north,  and  careful  observations  taken  in  order  to  determine  the  effect 
upon  the  bar  and  the  ultimate  length  of  piers  required. 

It  is  difficult  to  estimate  the  importance  to  oommeroe  of  providing  a 
21-foot  channel  at  Kenosha.  Kenosha  is  a  city  of  about  8,500  inhabit- 
ants, situated  on  the  western  shore  of  Lake  Michigan,  52  miles  north  of 
Chicago,  10  miles  south  of  Bacine,  with  25,000  inhabitants,  and  33  miles 
south  of  Milwaukee,  280,000  inhabitants.  Obicago  and  Milwaukee 
have  excellent  harbors,  as  well  as  harbors  of  refuge.  A  branch  of  the 
Chicago  and  Northwestern  Bailway  runs  directly  west  from  Kenosha, 
and  the  main  line  of  the  same  railway  runs  through  it  north  and  south, 
furnishing  facilities  for  through  shipments  west,  north,  and  south.  It 
would  certainly,  therefore,  be  of  great  advantage  to  commerce  to  have 
as  great  a  depth  at  Kenosha  as  at  other  points  on  the  lake,  but  it  is 
doubtful  in  my  mind  whether  commerce  would  make  use  of  these  facili- 
ties when  better  ones  exist  at  points  so  near  as  Chicago  and  Milwaukee. 
The  commercial  statistics  for  the  calendar  year  ending  December  31, 
1895,  show  the  arrival  and  departure  of  185  vessels  from  this  x)ort,  the 
approximate  value  of  exports  and  imports  by  way  of  the  harbor 
91,131,000,  and  approximate  value  of  same  by  all  ways  of  transporta- 
tion $31,200,000.  This  commerce  is  probably  entirely  local  or  confined  1 
to  the  immediate  vicinity.  j 

While  but  little  reliance  can  be  placed  upon  the  commercial  statistics 
of  the  various  lake  harbors,  they  form  the  means  of  obtaining  a  concep- 
tion of  their  relative  amounts  of  business.  The  commercial  statistics 
for  the  year  ending  December  31, 1895,  place  Kenosha  at  number  thirteen 
in  the  Ust  of  harbors  along  the  west  shore  of  Lake  Michigan. 

The  area  of  the  interior  harbor  at  Kenosha  is  small,  and  any  enlarge- 
ment of  it  would  be  expensive.    The  present  harbor  facilities  are  by  nojl 
means  all  in  use,  and  it  appears  that  a  depth  of  16  feet  at  the  entrancel 
will  be*ample  for  some  years.    It  would  be  more  advisable,  consequently,! 
for  the  General  Government  to  complete  the  present  project,  and  theiu 
wait  for  several  years  to  see  whether  commerce  will  make  use  of  thi 
present  facilities  or  demand  a  greater  depth,  before  entering  upon  a  ne^ 
project  which  is  not  now  clearly  seen  to  be  necessary. 

I  am  of  the  opinion  that  the  present  interests  of  the  commerce  involvec 
do  not  justify  the  proposed  improvement. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Captain^  Corps  of  Engineers 

Brig.  Gen.  W.  P.  CBAiaHiLL, 

Chief  of  JBngineerBf  TJ.  B.  A» 

(Throagh  the  Division  Bngineer.) 

[lint  indonemeBt.] 

XT.  8.  ENGhiNEBB  Oppiob,  Nobthwbst  Drvisiow, 

JUrew  JorJcj  February  J20, 1897. 
Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  Statefl^ 
Army. 
I  concur  in  the  views  of  Captain  Zinn,  that  the  present  interests  ot 
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commerce  involved  do  not  justify  the  proposed  improvement  to  give  a 
21-foot  channel  and  20-lbot  basin  to  the  harbor  of  Kenosha,  Wis. 
•  •  •  •  •  •  • 

Henrt  M.  Egbert, 
OoUmelj  Carps  of  Engineers^  Division  Engineer. 


H  H30. 
ESTABLISHMENT  OP  HARBOR  LINES  AT  KEWAUNEE.  WISCONSIN. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  March  2, 1897. 

General:  I  have  the  honor  to  forward  herewith  map  of  harbor  at 
Kewaunee,  Wis.,  made  by  George  M.  Mashek,  city  engineer,  and  show- 
ing dock  lines  as  established  by  the  city  council  of  Kewaunee  on 
December  21, 1896. 

I  would  respectfully  recommend  that  the  dock  lines  as  laid  down  be 
made  the  harbor  lines  at  Kewaunee,  Wis.,  under  the  approval  of  the 
Secretary  of  War. 

The  description  of  the  proposed  harbor  lines  is  as  follows: 

Beginning  at  the  westerly  end  of  the  south  harbor  pier,  and  on  the  channel  face 
thereof;  thence  north  67^  36'  west,  156  feet;  thence  north  72^  11'  30"  west,  394.1  feet; 
thence  north  80^  56'  30"  west,  39.8  feet  to  a  point  on  the  section  line  between  sees. 
17  and  18,  T.  23  N.,  R.  25  £.,  said  point  being  511.3  feet  north  of  the  southwest  comer 
of  said  sec.  17;  thence  north  80<^  56'  30  "  west,  233.7  feet;  thence  north  37°  12'  west, 
265  feet;  thence  north  1^  46'  west,  709.6  feet;  thence  north  34^  23'  west,  219.5  feet; 
thence  north  75^  59'  west,  810  feet;  theuce  north  60^  00'  west,  307  feet;  thence  north 
250  02'  west,  497.2  feet;  thence  north  0^  07'  west,  195  feet  to  a  point  on  the  north 
boundary  line  of  the  S.  £.  i  of  sec.  18  aforesaid,  said  point  being  1,795  feet  west  of 
the  northeast  comer  of  said  S.  £.  i  of  sec.  18. 

Beginning  at  the  westerly  end  of  the  north  harbor  pier,  and  on  the  channel  face 
thereof;  thence  north  67"^  36'  west,  250  feet;  thence  north  5<^  40'  15"  west,  230.3  feet; 
thence  north  17^  46'  east,  1,065.2  feet ;  thence  north  40^  04'  30"  east,  595.6  feet^  thence 
north  0°  07'  west,  235  feet;  thence  south  89^  53'  west,  750  feet;  thence  south  0°  07' 
east,  425  feet;  thence  north  89^  53'  east,  170  feet;  thence  south  (P  07'  east,  265  feet; 
thence  south  17^  46'  west,  1,153.3  feet;  thence  north  85^  08'  west,  161.6  feet  to  a  point 
on  the  section  line  between  sees.  17  and  18  aforesaid,  said  point  being  760.4  feet  north 
of  tiie  southwest  comer  of  said  sec.  17 ;  thence  north  85^  08'  west,  100.8  feet :  thence 
north  36°  50'  west,  80  feet;  thence  north  2P  32'  west,  692.4  feet;  thence  north  34^  23' 
west,  389.5  feet;  thence  north  75"  59'  west,  864  feet;  thence  north  60"  00'  west,  204.8 
feet;  thence  north  25"  02'  west,  376.8  feet;  thence  north  0"  07'  west,  145.3  feet  to  a 
point  on  the  north  boundary  line  of  the  S.  £.  i  of  sec.  18  aforesaid,  said  point  being 
1,570  feet  west  of  the  northeast  comer  of  said  S.  £.  i  of  sec.  18. 

All  courses  are  referred  to  the  true  meridian. 
A  tracing  and  two  black  prints  of  the  map  are  inclosed.* 
Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Ohirf  of  Engineers^  U.S.  Army. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  AB3nr, 
March  6,  1897. 
SespectfuUy  referred  to  Col.  Henry  M.  Bobert,  Corps  of  Engineers, 

•  *  Not  printed. 
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Division  Eugineer,  Northwest  Division,  for  bis  views  and  recommenda- 
tions. 
To  be  returned. 
By  command  of  Brig,  Gen.  Wilson: 

A.  Mackenzie, 
lAeuU  CoLj  Carps  of  Engineers, 

[Seoond  iodonement.] 

U.  S.  Engineer  Office,  Northwest  Division, 

New  York,  March  9j  1897. 
Bespectfally  returned  to  the  Ohief  of  Engineers,  U.  S.  Army,  recom- 
mended for  approval. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
March  13, 1897. 
Bespectfally  submitted  to  the  Secretary  of  War. 
OaptaiQ  Zinn  forwards  the  accompanying  map  of  the  harbor  at 
Kewaunee,  Wis.,  showing  harbor  lines  established  by  the  city  council 
of  Kewaunee  on  December  21, 1896,  and  recommends  that  the  lines  as 
laid  down  upon  the  map  be  approved. 

Concurring  in  the  views  of  Captain  Zinn,  I  recommend  that  the  lines 
selected  be  approved,  and  that  the  Secretary  place  his  approval  both 
upon  the  tracing,  which  has  been  prepared  for  his  signature,  and  upon 
this  paper. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers,  U.  8.  Army. 

[Sixth  indorsement.] 

Wab  Department,  April  8, 1897. 
Approved  as  recommended  by  the  Chief  of  Engineers  in  the  third 
indorsement  hereon. 

E.  A.  Algeb, 

Secretary  of  War. 


H  H  31. 
ESTABLISHMENT  OF  HARBOR  LINES  AT  WAUKEGAN  HARBOB,  ILLINOIS. 

United  States  Enginbeb  Office, 

Milwaukee,  Wis,,  December  11, 1896. 

Oenebal  :  I  have  the  honor  to  recommend  that  harbor  lines  be  estab- 
lished as  follows  at  the  harbor  of  Waukegan,  III.  They  conform 
exactly  to  the  boundaries  of  the  harbor  as  proposed  by  the  present 
project  for  improvement,  approved  July  28,  1896  (E.  D.  ^^^^): 

Beginning  at  the  point  where  the  north  boundary  line  of  United 
States  property  intersects  the  channel  face  of  the  present  revetment 
on  east  side  of  harbor  basin;  thence  west  along  said  north  boundary 
line^  302  feet^  more  or  less;  thence  southerly  parallel  to  and  300  feet 
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distant  from  the  north  and  soath  arm  of  the  north  harbor  pier,  962  feet, 
more  or  less,  to  the  channel  face  of  the  south  harbor  pier. 
Very  respectfdlly,  your  obedient  servant, 

Geo.  a.  Zinn, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Gbaighill, 
Chief  of  Engineers,  U.  S.  A. 

[First  Indonement.] 

Offiob  Ohiep  of  Engineees, 

U.  S.  Aemy, 
December  16, 1896. 
Respectfully  referred  to  GoL  Henry  M.  Eobert,  Gorps  of  Engineers, 
Division  Engineer,  Northwest  Division,  for  his  views  and  recommen- 
dations. 
To  be  returned* 

W.  P.  Gbaighill, 
Brig,  Oen.y  Chief  of  Engineers. 

[Second  indonement.] 

XT.  S.  Engineer  Office,  Northwest  Division, 

Nei€  YorJCj  December  17, 1896. 
Respectfully  returned  to  the  Ghief  of  Engineers,  D.  S.  Army,  recom- 
mended for  approval. 

Henry  M.  Robert,   ' 
Oolonely  Corps  of  Engineers,  Division  Engineer. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
December  19, 1896. 
Resi>ectfully  submitted  to  the  Secretary  of  War  with  recommendation 
that  the  harbor  lines  described  within,  and  shown  in  red  on  the  accom- 
panying map^  be  approved,  and  that  the  Secretary  place  his  approval 
both  upon  this  paper  and  upon  the  map. 

W.  P.  Oraighill, 
Brig.  Oen.,  Chief  of  Engineers. 

[Foarth  indorsement.] 

War  Department,  December  21, 1896. 
Approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 
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IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
AND  ILLINOIS  RIVERS,  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS  AND 
INDIANA;  ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPORT  OF  MAJ.  W,  L,  MARSHALL,  CORPS  OF  ENGINEERS.  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Chicaf?o  Harbor,  Illinois. 

2.  Chica<]^o  River,  Illinois. 

3.  Calumet  Harbor,  Illinois. 

4.  Calumet  River,  Illinois  and  Indiana. 

5.  Illinois  River,  Illinois. 

6.  OperatiDji:  and  care  of  Lagrange  and 

Kampsville  locks  and  dams,  Illinois 
River. 


7.  Illinois  and  Mississippi  Canal. 

8.  Operating  and  oare  of  Illinois  and 

Mississippi  Canal.      (Canal  aroand 
lower  rapids  of  Rock  River,  Illinois.) 

9.  Removing   sunken   vessels    or   craft 

obstmcting  or  endangering  naviga- 
tion. 


EXAMINATION. 

10.  Upper  Illinois  River  and  Lower  Des  Plaines  River,  Hlinoii. 

8UBVET. 

U.  Wolf  Lake  and  River,  lUinois  and  Indiana. 


United  States  Engineer  Office, 

Chicagoj  IlLj  July  16, 1897. 
General  :  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  in  my  charge  for  the  fiscal  year  ending  June  30, 1897, 
as  follows: 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
MajoTy  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Oh^f  of  Engineers^  U.  B.  A. 
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II  X. 

IMPROVEMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  project  for  this  harbor  was  adopted  in  1870,  and  modified  in  1878. 
By  act  ef  Jnly  3, 1896,  the  project  was  ag^aJn  modified  to  include  dredg- 
ing Chicago  Eiver,  or  the  inner  harbor,  to  admit  passage  by  vessels 
drawing  16  feet  of  water. 

The  project  of  1870  as  modified  in  1878  contemplated — 

(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan,  just  south  of  and  adjoining  the  entrance  to  the  river 
for  the  purpose  of  increasing  tlie  harbor  facilities  of  Chicago,  and  to 
give  relief  to  the  overcrowded  river. 

(h)  The  construction  of  an  exterior  breakwater  of  crib  work  filled  with 
stone,  in  deep  water  in  Lake  Michigan  and  wholly  detached  from  the 
shore,  north  of  the  entrance  to  Chicago  River,  to  shelter  the  entrance 
to  the  river,  and  the  outer  harbor  from  northerly  storms,  and  to  forma 
harborof  refuge  at  the  southern  end  of  Lake  Michigan.  Theproject  also 
included  the  maintenance,  by  dredging,  of  the  channel  atl^he  entrance 
to  Chicago  Kiver  as  far  west  as  to  Pine  streets,  and  the  piers  so  far  as 
they  project  beyond  the  existing  shore  line.  All  of  this  project  has 
been  completed,  except  dredging  the  outer  harbor. 

(c)  (Jnder  the  river  and  harbor  act  of  June  3, 1896,  the  Chicago  River, 
which  is  the  inner  harbor,  has  been  directed  improved  for  vessels  draw- 
ing 16  feet  of  water.  This  work  is  reported  upon  separately  as  ^^  Improv- 
ing Chicago  River,  Illinois." 

CONDITION  OF  THE  WORK  JUNE  30,  1897, 

Outer  BaMn. — This  basin  originally  covered  455  acres  of  the  area  of 
Lake  Michigan,  of  which  270  acres  lie  seaward  of  the  dock  line  estab- 
lished by  the  Secretary  of  War  September  22, 1890,  and  185  acres  west 
of  this  dock  line.  The  dock  line  is  about  1,300  feet  east  of  the  right  of 
way  of  the  Illinois  Central  Railroad  and  2,000  feet  distant  from,  and 
parallel  to,  the  easterly  breakwater  of  the  basin. 

A  portion  of  the  outer  basin  was  dredged  prior  to  1887  to  a  depth  of 
16  feet,  by  the  United  States,  but  work  was  suspended  due  the  litiga- 
tion over  the  ownership  of  the  submerged  lauds,  and  because  the  har- 
bor was  not  and  could  not  be  used  for  its  intended  purposes. 

The  basin  beyond  the  dock  line  is  gradually  filling  up  with  sand  and 
sediment,  until  its  available  depth  does  not  exceed  from  12  to  13  feet 

The  litigation  is  now  practically  ended  as  far  as  the  ownership  of 
lands  is  concerned,  and  it  would  be  well  to  dredge  this  basin  to  20  feet 
depth. 

Under  authority  granted  by  the  Secretary  of  War  July  24, 1895,  a 
bulkhead  has  been  constructed  along  the  dock  line,  and  the  area 
shoreward  of  the  dock  line  is  now  being  filled  in  for  a  public  park. 

At  the  northern  end  of  the  basin  are  several  slips  and  docks  now  in 
possession  of  the  Dlinois  Central  Railroad  Company,  but  title  is  in 
litigation.  In  view  of  the  restricted  capacity  of  Chicago  River,  these 
outer  slips  and  docks  become  more  important  to  the  commerce  of  the 
city,  and  the  wisdom  of  dredging  the  outer  basin  to  20  feet  depth 
becomes  apparent.  The  northern  part  is  now  in  use  for  commercial 
purposes,  and  the  entire  basin  would  be  useful  as  a  safe  roadstead  for 
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larfre  vessels  if  dredged.  The  cost  of  tins  dredging  is  estimated  at 
t501),960. 

The  piers  of  this  basin  are  now  in  good  condition. 

No  work  has  been  done  during  the  yeaf  by  the  United  States  Gov- 
ernment in  this  basin  nor  on  tlie  breakwater  limiting  it. 

EXTEBIOB  BREAKWATER. 

This  work  is  situated  about  1  mile  north  of  the  entrance  to  Chicago 
Kiver,  which  it  shelters  against  northerly  storms.  The  breakwater  is 
5,413  feet  in  length,  30  feet  wide,  and  constructed  in  water  varying 
from  18  to  32  feat  in  depth.  All  of  it,  except  1,200  linear  feet,  which  is 
on  a  foundation  of  riprap  stone,  has  been  built  upon  the  natural  sand 
and  clay  bottom. 

This  work  has  been  successful  and  well  subserves  its  object.  It 
.was  begun  in  1880  and  completed  in  1890.  This  breakwater  has  been 
slightly  damaged  by  a  vessel  running  into  it,  but  otherwise  is  in  good 
condition. 

No  work  has  been  done  upon  it  during  the  year,  and  probably  none 
will  be  required  for  several  years. 

ENTBANOE  TO  OHIOAOG  BIVEB. 

It  has  been  customary  for  the  United  States  to  maintain  the  channel 
between  the  ])iers  and  docks  at  the  entrance  of  Chicago  River  by 
dredging  to  the  extent  required  by  vessels  of  the  dimensions  navi- 
gating Chicago  River  as  far  as  to  Rush  Street  Bridge,  and  the  improve- 
ment of  Chicago  Harbor  has  been  limited  inshore  by  this  bridge. 

During  the  past  fiscal  year  no  work  has  been  done  at  the  entrance  to 
Chicago  River,  and  none  will  probably  be  necessary  during  the  year 
ending  June  30, 1898. 

PBOPOSED  APPLICATION  OF  FUNDS  NOW  ON  HAND. 

It  is  proposed  to  apply  the  funds  on  hand  to  the  maintenance  of 
existing  work. 

APPROPRIATIONS. 


By  act  of— 

July  11,1870 $100,000.00 

March  3, 1871 100, 000. 00 

Juno  10, 1872 90.000.00 

March  3, 1873 90,000.00 

June  23, 1874 75, 000. 00 

March  3, 1875 78, 000. 00 

August  3, 1876 5,000.00 

June  18, 1878 75, 000. 00 

March  3, 1879 75,000.00 

June  14, 1880 145, 000.00 

March  8, 1881 150, 000. 00 

August  2, 1882 200, 000. 00 

July5,1884 100,000.00 

August  5, 1886 •  75, 000. 00 

August  11, 1888 200,000.00 


By  act  of— 

September  19, 1890 ....  $100, 000. 00 

July  13,1892 72,000.00 

August  17, 1894 80,000.00 

Total  appronriated .  *  1, 810, 000. 00 
Received    from    all    other 
sources  since  1870  (trans- 
fer of  tug,  sales,  etc. ) 630. 16 


Total 1,810,630.16 

Expenditures  to  June  SO, 
1897 1,800,571.77 

Balance  unexpended 
June  30, 1897 10,058.39 


♦  $60,000  appropriated  by  act  June  3,  1896,  for  "  improving  Chicago  River,"  and 
which  was  included  in  statement  for  Chicago  Harbor  in  last  annual  report,  has  been 
deducted  from  amounts  reported  June  30, 1896. 
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Money  statement. 

Jnly  1, 1896,  balance  nnexpended *  $33, 602. 52 

June  30,  1897,  amount  expended  during  fiscal  year 23, 544. 13 

July  1,1897,  balance  unexpended 10,058.39 


fiSPORT  OF  MR.   O.  A.  M.  ULJBNCRANTZ,  ASSISTANT  BK6INBBR« 

UmrsD  Statrs  Engineer  Office, 

Chicago,  III,,  July  /,  1897. 
Major:  I  have  the  honor  to  snbmit  herewith  a  report  on  operations  in  Chicago 
Harbor,  Illinois,  during  the  fiscal  year  ending  June  30,  1897. 

At  the  beginning  of  the  year  there  was  no  contract  in  force  for  any  work  to  be 
done  in  improving  this  harbor.    No  work  was  done,  and  none  is  contemplated  for    I 
the  ensuing  year. 

PRESENT  CONDITION  OF  THE  HARBOR. 

The  harbor  entrance  was  dredged  in  the  spring  of  1896  to  a  depth  of  18  feet  below 
low  water  of  1847,  and  is  now  in  good  condition. 

The  north  and  south  piers  and  the  exterior  breakwater  are  in  very  good  condition. 
The  easterly  and  southerly  breakwaters  are  also  in  very  good  repair,  except  that  the 
stone  filling  has  settled  considerably  in  some  places,  especially  in  tne  westerly  part 
of  the  latter,  where  it  is  below  the  water  surface,  and  in  case  of  a  severe  southeast- 
erly storm  might  endanger  the  overturning  of  a  portion  of  this  very  narrow  break- 
water, as  happened  to  a  part  of  its  outer  or  easterly  portion  in  1888.  An  estimate 
of  the  cost,  amounting  to  $1,907.40,  of  the  needed  repairs,  including  three  clumps  of 
piles,  was  submitted  on  the  13th  of  June,  1896,  but  no  work  has  so  far  been  authorized. 

The  rough  element,  fishermen  and  disreputable  characters,  that  have  for  vears  past 
infested  the  piers  and  breakwaters  in  this  harbor,  erecting  shanties  and  derricks 
thereon,  particularly  on  the  north  pier,  as  has  been  complained  of  in  former  reports, 
were  finally  removed  on  the  10th  of  May,  this  year,  by  the  United  States  revenue 
cutter  Calumet^  Capt.  W.  H.  Gushing  commanding,  printed  notices  having  been  posted 
ten  days  previously  at  several  places  on  each  of  the  piers. 

The  United  States  life-saving  station,  located  at  the  outer  end  of  the  South  Pier, 
has  heretofore  had  a  communication  with  the  city  by  a  road  running  across  the 
Illinois  Central  Kailroad  Company's  land,  which  adjoins  this  pier.  This  was  of 
much  importance,  partly  for  the  transportation  of  the  life  boat  to  some  point  along 
the  lake  shore  and  partly  for  transportation  of  supplies,  but  new  warehouses  were 
planned  for  during  the  year,  which  would  entirelv  shut  off  this  communicatxou. 
Application  for  authority  to  construct  a  road  on  and  along  the  South  Pier  was  then 
made  to  the  Secretary  of  War.  The  owners  of  the  warehouses  offered  to  build  the 
said  road,  free  of  any  cost  to  the  Government,  if  they  should  be  allowed  to  use  it  for 
the  passage  of  fire  engines  in  case  of  fire  on  their  property.  This  advantage  being 
equally  applicable  to  the  life-saving  station,  under  like  circumstances,  a  revocable 
license  was  granted  by  the  Secretary  of  War  on  the  24th  of  April,  1897,  with  pro- 
visions that  the  road  shonld  be  built  under  the  supervision  of  the  engineer  officer  in 
charge  of  this  district,  and  that  it  shall  not  be  used  by  any  private  parties,  except 
in  case  of  fire.    The  road  has  been  constructed. 

With  last  year's  report  was  submitted  certain  diagrams,  designed  to  facilitate  the 
preparation  of  estimates  for  proposed  pier  work.  I  have  since  noticed  that,  nnless 
the  formulte  contained  therein  are  used  frequently,  so  as  to  insure  familiarity,  there 
are  chances  for  making  errors,  and  also  that  it  becomes  cumbersome  to  pick  otit  the 
proper  constants  for  use  in  the  different  formulie,  and  more  especially  in  the  ''  com- 
posite formula.'^  I  have  therefore  arranged  all  the  formulsB  in  tabular  form,  which 
IS  respectfully  submitted  herewith.  With  the  aid  of  this  I  believe  that  an  eatimate 
with  close  approximation  to  accuracy  can  be  obtained,  with  but  slight  familiarity 
with  the  diagrams,  with  very  little  work,  in  a  very  short  time,  and  with  but  mini- 
mum chances  for  errors.  The  strictest  attention  should,  however,  be  given  to  the 
note  concerning  the  value  given  to  X,  as  this  is  about  the  only  place  where  an  error 
is  liable  to  occur,  in  case  proper  care  is  not  exercised. 

•$60,000  apnropriated  by  act  June  3, 1896,  for  ''improving  Chicago  River,'*  and 
which  was  included  in  statement  for  Chicago  Harbor  in  last  annual  report,  has  been 
deducted  firom  amounts  reported  June  30,  1896. 
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A  table,  showing  the  means  of  tridaily  readings  on  the  water  gauge,  is  also  sub- 
mitted herewith. 

I  am,  migor,  very  respectfully,  your  obedient  servant, 

G.  A.   M.   LlUKNCRANTZ, 

Assistant  Engineer. 
Mi^.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  8.  A. 


Means  of  (tridaily)  readings  of  the  gauge  at  Chicago  Rarhor,  Illinois,  1896, 
[Plane  of  reforenoe:  Low  water  of  1847.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dec. 

1 

—1.30 
-1.23 
-1.00 
-1.37 
—0.60 
—1.23 
—0.63 
—1.47 
-1.30 
—0.87 
-1.27 
—1.40 
—1.27 
—1.17 
—1.20 
—1.13 
—1.13 
—1.30 
—1.03 
—1.50 
—1.00 
—0.70 
—0.40 

—O.eo 

—0.90 
—0.63 
—0.87 
—1.23 
—1.13 
u-0.90 
—0.70 

-0.93 
-1. 10 
—0.17 
—0.00 
-1.07 
-1.07 
—1.06 
— L03 
-1.13 
-1.70 
-1.33 
-1.13 
—0.57 
—0.70 
-^.50 
—0.53 
—1,20 
-1.40 
-0.53 
-0.07 
—0.97 
—1.53 
-1.23 
-1.07 
-1.23 
-1.17 
—1.00 
-0.80 
—0.30 

-0.63 
—0.03 
-^.87 
—0.80 
—1.00 
-1.03 
—1.30 
—0.83 
—1.10 
—0.50 
-0.53 
—0.70 
—1.03 
—1.04 
-0.97 
—1.00 
—1.20 
— 1. 13 
—0.30 
—1.20 
-1.77 
-1.23 
—0.93 
-1.57 
—1.93 
-0.87 
-1.20 
-0.93 
—1.00 
-1.20 
—0.70 

-0.93 
—1.00 
-1.00 
-1.17 
—1.10 
-1.13 
-1. 03 
-1.10 
-0.97 
-0.83 
—0.67 
-0.07 
-1.13 
-1.03 
—1.13 
—1.03 
-0.80 
-0.77 
-0.70 
-0.70 
—0.73 
-0.83 
-0.70 
-0.73 
—0.90 
—0.80 
-^.53 
—0.47 
-0.60 
-0.47 

-0.50 
-0.77 
—0.80 
—0.70 
-4).  47 
—0.60 
-0.67 
—0.68 
—0.57 
-0.63 
—0.60 
-0.53 
-0.30 
—0.33 
-0.43 
-0.50 
-1.43 
-0.77 
-0.23 
—0.37 
-0.47 
-0.43 
—0.23 
—0.60 
—0.27 
—0.20 
-0.40 
—0.07 
—0.67 
-0.87 
—0.40 

—0.23 
-0.10 
-0.17 
—0.13 
—0.43 
—0.83 
+0.07 
—0.30 
—0.23 
-0.10 
—0.17 
—0.20 
-0.13 
—0.10 
-0.03 
-0.10 
±0.00 

-ai3 

—0.30 
— O.IO 
+0.10 
-0.13 
±0.00 
—0.13 
-0.20 
-0.27 
-0.43 
—0.07 
—0.30 
—0.87 

—0.33 
-0.20 
—0.23 
±0.00 
-0.30 
+0.04 
-0.03 
-^.07 
±0.00 
-0.23 
—0.43 
—0.43 
-0.23 
—0.13 
+0.20 
—0.10 
—0.23 
—0.43 
-0.10 
—0.23 
^0.17 
—0.23 
-0.40 
-0.37 
—0.17 
—0.50 
—0.10 
—0.07 
-0.30 
—0.07 
—0.17 

-0.13 
—0.07 
-0.40 
-0.70 
-0.53 
-0.23 
—0.20 
—0.27 
+  0.17 
+0.17 
—0.30 
—0.10 
+0.18 
-0.27 
-0.27 
+0.27 
-0.17 
+0.03 
—0.03 
—0.03 
—0.20 
-0.13 
-0.20 
^.23 
—0.63 
—0.27 
-0.37 
—0.43 
—0.83 
-0.63 
—0.37 

-0.37 
—0.87 
—0.40 
-0.40 
—0.30 
-0.38 
—0.53 
—0.43 
-0.40 
-0.37 
—0.27 
+0.23 
-4).  07 
—0.30 
±0.00 
—0.13 
—0.20 
-0.30 
-4).  03 
-0.43 
-0.63 
^.20 
-0.57 
-4).  80 
—0.87 
-0.43 
-0.17 
—0.40 
-0.30 
+0.60 

—0.07 
-0.07 
—0.17 
-0.10 
—0.20 
—0.17 
-0.30 
—0.23 
—0.27 
—0.37 
—0.23 
—0.17 
-0.37 
—0.37 
—0.30 
-0.57 
-0.27 
—0.40 
-0.87 
-0.57 
-0.70 
—0.87 
-0.80 
—0.70 
-0.93 
-0.77 
-0.67 
-0.50 
—0.83 
-1.10 
—0.93 

-0.60 
-0.60 
—0.30 
-0.57 
-^0.03 
—0.53 
-0.83 
-0.80 
—0.90 
-0.80 
—0.73 
—0.73 
—0.67 
-0.67 
—0.93 
—0.87 
—0.67 
-0.50 
-0.50 
-0.57 
—0.70 
-4).  67 
-1.07 
-0.53 
-0.63 
—0.77 
—0.27 
—1.17 
—0.80 
-0.87 

-1.07 
0  63 

2 

3 

4 

-0.87 
—1. 07 

5 

—0  80 

6 

7 

8 

-0.57 
—0.77 
—0  80 

9 

1.10 

10 

11 

-1.00 
0  00 

12 

—0.77 

13 

—0.47 

14 

--0  47 

15 

—0.30 

18 

—0.68 

17 

—LOT 

18 

—0.63 

19 

—1.08 

20 

21 

-0.67 
—0.70 

23 

—0.60 

23 

U 

—0.37 
—0.77 

25 

—1.67 

26 

—0.97 

27 

—0.93 

SB 

—1.27 

29 

—1.20 

10 

—1.10 

81 

—0.87 

Ifeaoa. 

—1.06 

-0.98 

—1.01 

-0.86 

-0.60 

—0.17 

-0.19 

-0.23 

-0.81 

-0.48 

—0.67 

—0.84 

I    I   2. 

IMPROVEMENT  OF  CHICAGO  RIVER,  ILLINOIS.   ' 

The  Chicago  River  constitutes  the  inner  harbor  of  Ohicago.  In 
its  uatural  condition  it  was  navigable  for  such  vessels  as  could  pass 
the  bar  at  its  mouth.  It  has  been  improved,  docked,  dredged,  and 
bridged  by  the  city  of  Chicago  and  by  the  riparian  owners,  as  the  city 
grew  to  keep  pace  with  their  requirements  for  commerce  primarily  and 
for  sewage  disposed  for  convenience  incidentally,  without  aid  from  the 
Federal  Government,  until  it  has  grown  to  be  a  great  artificial  water- 
way, without  public  landings  or  docks,  defiled  and  putrescent  with 
sewage  and  filth,  but  one  of  the  most  important  waterways  (measured 
by  its  commerce)  on  the  globe.  The  adoption  by  Congress  of  the  proj- 
ect for  a  comparatively  deep  waterway,  20  to  21  feet,  to  replace  the 
15-foot  channel  between  Duluth,  Chicago,  and  Buffalo,  has  been  fol- 
lowed by  such  a  revolution  in  the  lake  marine  as  to  make  the  Chicago 
Eiver,  as  limited  by  docks,  by  bridges,  and  by  tunnels,  utterly  inade- 
quate in  capacity  to  accommodate  the  great  vessels  of  to-day,  and  at 
once  make  necessary  either  (1)  a  complete  remodeling  of  the  river,  (2> 
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a  new  harbor  at  Ohicago  for  larfj^est  vessels,  or  (3)  a  loss  of  coramorce 
as  far  as  may  relate  to  heavy  commodities  "in  transit"  at  Chicago, 
which  require  the  lowest  rates  of  transportation  and,  therefore,  the 
most  capacious  vessels  and  commodious  channels. 

Prior  to  1892  it  had  been  the  custom  of  Congress  in  the  construction 
of  lake  harbors  to  coniine  the  work  done  by  the  United  States  Govern- 
ment under  river  and  harbor  acts  to  piers,  breakwaters,  and  dredging, 
or  to  work  required  lying  lakeward  or  beyond  the  natural  shore  lines  of 
the  lake,  and  to  such  works  as  were  found  to  be  necessary  to  protect 
the  jetties  or  piers  at  the  shore  ends  thereof  against  cutting  out  by  the 
waves  in  storms* 

The  act  of  July  13, 1892,  contained  a  provision  directing  the  oflScer 
in  charge  at  Chicago  to  report  "  what,  if  any,  improvement  should  be 
made  by  the  General  Government  in  Chicago  River,"  which  report  was 
submitted  under  date  August  9, 1893,  and  will  be  found  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1893,  page  2974  and  following. 

In  accord  with  long-established  precedents,  the  opinion  of  the  officer 
in  charge  was  adverse  to  the  expenditure  of  money  by  tbe  General  Gov- 
ernment on  the  river  within  the  old  shore  line  of  the  lake  as  long  as  it 
may  be  used  as  a  dumping  ground  for  filth  and  sewage,  and  therefore 
involving  scavenger  work  for  the  city,  but  certain  work  of  dredging 
and  rectification  was  suggested  for  the  information  of  Congress,  as  in 
the  interest  of  commerce  and  navigation.  The  limit  in  depth  of  the 
suggested  improvement,  16  feet,  was  determined  by  the  depths  over  the 
Washington  Street  and  La  Salle  Street  tunnels,  and  the  improvement 
suggested  is  to  the  limit  of  the  present  capacity  of  Chicago  River,  with- 
out embarking  in  a  scheme  of  indefinite  cost,  in  remodeling  or  rebuild- 
ing an  artificial  waterway,  with  all  its  bridges,  tunnels,  wharves,  and. 
accessories,  which  are  owned,  built,  and  controlled  by  municipal,  cor- 
porate, or  private  parties. 

This  suggestion  as  to  the  capacity  of  the  river  for  improvement  seems 
to  have  been  accepted  as  just  and  proper.  Congress,  which  in  the  river 
and  harbor  aclrof  August  17, 1894,  in  making  provision  for  Chicago 
Harbor  authorized  the  Secretary  of  War  to  expend  not  exceeding 
$25,000  out  of  the  $80,000  appropriated  "in  the  improvement  of  Chicago 
Biver  up  to  the  forks  of  said  river,"  and  later,  in  the  river  and  harbor 
act  of  June  3, 1896,  wherein  it  is  provided — 

For  improving  Chicago  River  in  Illinoie,  from  its  mouth  to  the  Stock  Yards  on  the 
South  Branch  and  to  Belmont  avenue  on  the  North  Branch,  as  far  as  may  be  per- 
mitted by  ezistine  docks  and  wharves,  to  be  dredged  to  admit  passage  by  vesaels 
drawine  sixteen  teet  of  water,  according  to  the  recommendation  of  Capt.  W.  L. 
Marshal],  of  the  Corps  of  Engineers  of  the  United  States  Army,  in  his  report  under 
date  of  August  ninth,  eighteen  hundred  and  ninety-three:  Continuing  improvement, 
fifty  thousand  dollars :  I*rovided,  That  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the  said 
project  of  improvement,  to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  six  hundred  and  fifty  thousand  doUan, 
exclusive  of  the  amount  herein  and  neretofore  appropriated. 

And  again,  in  the  sundry  civil  act  of  June  4, 1897,  it  is  provided — 

Improving  Chicago  River,  Illinois:  For  continnhig  improvement  from  its  month 
to  the  Stock  Yards  on  the  South  Branch  and  to  Belmont  avenue  on  the  North  Branch, 
one  hundred  and  thirteen  thoasand  dollars,  in  pursuance  of  the  provisions  of  an  act 
making  appropriations  for  the  construction,  repair,  and  improvement  of  certain 
public  works  on  rivers  and  harbors  and  for  other  purposes,  approved  June  third, 
eighteen  hundred  and  ninety-six ;  and  it  is  hereby  declared  to  be  the  true  intent  and 
meaning  of  the  said  provisions  of  said  act  relating  to  the  improvement  of  said  Chi- 
cago River  that  all  of  the  work  in  the  improvement  of  said  river  which  was  recom- 
mended or  suggested  to  be  done  in  the  interest  of  commerce  by  Captain  William  L. 
Marshall,  of  the  Corps  of  Kngineers  of  the  United  States  Army,  in  his  report  of 
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August  ninth,  eighteen  hnndxad  and  ninetv-thiee,  may  be  done:  Provided.  That  the 
total  cost  of  such  improvement  or  work  shall  not  exceed  the  limit  provided  for  in 
said  act. 

The  conclusion  was  also  accepted  by  local  bodies  interested  in  the 
improvement  of  the  river,  as  shown  by  their  actions  in  pressing  upon 
Congress  the  necessity  of  adopting  the  suggestions  made  in  this  report 
of  August  9, 1893,  and  by  their  failure  in  any  manner  to  controvert 
either  the  statement  of  facts  or  conclusions  deduced  therefrom. 

In  accord  with  the  act  of  June  3, 1896,  a  project  for  dredging  was 
submitted  by  the  officer  in  charge,  and  approved  by  the  Chief  of 
Engineers  and  Secretary  of  War.  The  work  was  advertised  under 
date  September  25, 1896;  proposals  received  October  24,  1896,  and 
with  the  approval  of  the  Chief  of  Engineers  contracts  were  entered 
into  November  5,1896,  with  the  lowest  responsible  bidders,  viz,  Oreen^s 
Dredging  Company,  for  dredging  468,427  cubic  yards  of  material  from 
the  main  river  and  South  Branch  at  10.9  cents  per  cubic  yard,  meas- 
ured in  scows,  and  with  The  Lydon  &  Drews  Company  for  dredging 
848,794  cubic  yards  of  material  from  the  North  Branch  at  9.7  cents  per 
cubic  yard,  and  in  each  case  for  certain  unimportant  and  contingent 
work  of  small  extent. 

The  contractors  began  work  promptly,  and  up  to  the  close  of  the  fiscal 
year  had  removed  from  the  main  river  and  South  Branch  258,966  cubic 
yards  and  from  the  North  Branch  248,610  cubic  yards  of  material. 
The  dredging  of  the  North  Branch  was  suspended  in  June,  1897,  await- 
ing further  appropriations,  but  will  be  resumed  in  July  and  continued 
to  completion. 

It  is  expected  that  the  work  of  dredging  as  far  as  may  be  done 
under  the  existing  contracts  will  be  completed  by  the  close  of  the 
calendar  year  1898. 

The  sundry  civil  act  of  June  4, 1897,  permits  the  slight  work  of  rec- 
tification and  widening  suggested  in  the  report  of  August  9, 1893,  to 
be  done,  and  a  project  is  now  being  prepared  to  be  submitted  to  the 
Secretary  of  War  for  action  at  as  early  a  date  as  practicable. 

The  fact  that  Chicago  Biver  can  accommodate  vessels  of  16  feet  draft 
only,  and  for  but  a  small  part  of  its  length  can  admit  vessels  not  exceed- 
ing 325  feet  length  and  42  feet  beam,  when  large  modem  vessels  now 
being  rapidly  added  to  the  fleets  of  the  Great  Lakes  are  432  feet  in 
length,  48  feet  beam,  and  designed  for  a  draft  of  water  of  19  to  20  feet, 
is  disquieting  and  hampering  to  all  interests  at  Chicago  dependent 
upon  commerce  by  water,  and  the  demand  for  better  accommodations 
in  Chicago  Biver  is  growing  in  intensity. 

No  practical  method  of  procedure  to  remove  the  obstructions  to  navi- 
gation has  been  proposed.  The  authorities  of  the  sanitary  district 
have  contracted  for  dredging  the  main  river  and  South  Branch  from 
Lake  Michigan  to  the  connection  with  the  drainage  canal  to  a  depth  of 
20  feet  (or  more  in  places),  and  propose  some  increase  in  the  ('capacity 
of  the  channel  for  discharge  by  widening  between  docks  at  a  few  narrow 
X)oints,  and  some  more  important  aids  to  navigation  in  Widening  at  a 
few  bridge  draws;  but  these  changes,  as  well  as  those  proposed  in  the 
Beport  of  1893,  and  allowed  to  be  made  by  the  sundry  civil  act  of  June 
4, 1897,  are  not  in  accord  with  the  radical  improvements  demanded  for 
the  accommodation  of  the  largest  modern  vessels. 

The  tunnels  absolutely  limit  the  draft  of  vessels;  the  bridge  draws, 
docks,  and  bends  absolutely  limit  the  length  and  beam. 

If  the  tundels  could  be  lowered  to  allow  a  draft  of  20  feet,  and  the 
river  dredged  to  that  depth,  vessels  of  the  same  horizontal  dimensions 
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as  DOW  navigate  the  river  could  load  4  feet  deei)er,  or  their  carrying 
capacity  be  increased  from  33  to  75  per  cent.  A  vessel  325  feet  long, 
42  feet  beam,  deducting  20  feet  in  length  for  run  or  model,  would  have 
its  capacity  increased  about  400  tons  for  each  foot  of  additional  draft, 
or  1,600  tons,  an  increase  of  50  per  cent  over  16  feet  draft. 

The  tunnels  alone,  however,  represent  some  $2,500,000,  and  are  used 
for  the  cable  lines  of  street  railway  connecting  the  north  and  west  sides 
with  the  business  center  of  the  city.  Ko  practical  method  has  been 
proposed  for  removing  or  altering  these  tunnels,  nor  any  suggestion 
made  as  to  the  source  of  the  necessary  money  to  pay  the  cost  of  modi- 
fication in  tunnels,  bridges,  and  other  artificial  obstructions,  which  are 
costly  and  much  used  property. 

I  submit  herewith  a  series  of  maps  showing  the  profiles  of  the  crowns 
of  the  La  Salle  Street  and  Washington  Street  tunnels  as  ascertained 
by  sounding,  and  of  all  bridges  over  Chicago  River  which  prohibit 
passage  by  the  largest  lake  vessels;  also  of  such  short  bends  in  the 
river  as  may  be  impassable  by  such  vessels. 

The  most  obvious  fact  shown  by  these  maps  is  that  while  the  river, 
even  without  bridges,  is  too  narrow  for  such  boats  to  tie  to  the  docks 
while  similar  boats  are  passing  each  other  in  the  channel,  yet  it  would 
be  navigable  by  such  vessels  even  with  its  present  shore  lines  were  the 
bridges  above  the  forks  of  the  river  removed  or  constructed  with  cen- 
tral draws  of  from  110  to  120  feet  span. 

The  bridges  and  tunnels  therefore  may  be  said  to  be  the  obstructions 
to  navigation  by  large  vessels,  although  the  stream  itself  is  too  narrow 
for  easy  navigation  by  such  vessels,  were  such  obstructions  removed. 

A  list  of  steam  vessels  of  the  larger  class  navigating  Chicago  River, 
to  a  greater  or  less  extent  of  its  course,  is  submitted. 

List,  dimentionSf  and  tannage  of  the  average  steamers,  navigating  the  CKioago  River  {not 
inoludi^g  sfMM^wised  lumber  vessels). 


Steamer. 


Groee 
tonnage. 

Net 
tonnage. 

Length. 

Fs0L 

2.781 

2,847 

827 

2,165 

1,802 

296 

2,189 

1,744 

292 

2,205 

1,819 

298 

1,711 

1.518 

258 

1,704 

1.503 

256 

1,72« 

1,562 

270 

1,619 

1.423 

256 

1,731 

1,526 

271 

1,708 

1,474 

270 

1.609 

1,423 

209 

1.609 

1,423 

269 

2.944 

2,891 

292 

1,611 

945 

880 

2.857 

1,616 

312 

2,299 

1,858 

806 

2,294 

1.853 

806 

1.017 

1,677 

296 

2,082 

1,927 

283 

1,829 

1,669 

281 

1,762 

1,662 

276 

1,847 

1,721 

288 

1.770 

1,571 

282 

2.086 

1,744 

808 

2,611 

1,940 

843 

8,045 

2,484 

888 

1,053 

1,722 

288 

2,615 

1,948 

845 

1,921 

1,751 

286 

2,220 

2.046 

284 

2,044 

1,647 

258 

2,048 

1,662 

258 

2.046 

1,552 

868 

2.044 

1,560 

268 

Width. 


Snsqnehanna 

CodoruB 

Mahoning 

Schnylkin 

Clarion 

Lehigh 

Coneetoga 

Wissahiokon 

Delaware 

Janiata 

Oonemaagh 

Lt  coming 

Maniton 

Christopher  Columbne 

Mohawk 

Harlem 

Hudson 

SyracuBO  

Commodore 

Boston 

Buffalo 

Chicago 

Milwaukee  .* 

Tioga 

Owego 

Ramapo 

H.  J.  Jowett 

Chemang 

l?ewYoi1c 

Rochester 

OoT.  Smith 

H .  R.  James 

A.MoVlttie 

J.R.  Langdon 


PetL 
40 
4D 
40 
40 
M 
86 
86 
86 
36 
86 


42 
4S 
41 
41 
41 
S8 
43 
86 
85 
M 
86 
S8 
41 
44 
8» 
41 

Si 

48 
48 

42 
42 
42 
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List,  dhiteiuioiM,  and  tonnage  of  the  average  $teamer$,  navigating  the  Chicago  Eiver  (not 
including  the  small-iized  lumker  veMels)— Continaed. 


Ste«mer. 


Gross 
tonnage. 


Net 
tonnage. 


Length. 


Width. 


P.  H.  Prince.. , 
W.  A.  Haskell 
W.J.Averill. 
JE.  P.  Wilbur.. 

Sarinac 

Seneca 

Tnscarora.... 

Taoom* 

Oeeanica 

Clyde 

H.£.  Packer.. 
FredMercnr.. 
JLaokawanna. . 

Scranton 

Wyoming 

Florida 

J.  W.  Moore . . 

Braiil 

Azthor  Oir... 

Arerage 


2,017 
1,630 
1.603 
2,633 
2,069 
2,660 
2,660 
1,870 
1,400 
1.806 
1,142 
1,224 
2,015 
2,015 
1,952 
2,103 
1,961 
2,186 
2,320 


1,547 
1,440 
1,425 
1,902 
1,930 
1,960 
1.939 
1,009 
1,241 
1,158 
962 
966 
1,505 
1,595 
1,739 
1,834 
1,689 
1,655 
1,972 


Ftet. 
258 
260 
260 
808 
308 
308 
808 
278 
280 
274 
243 
250 
278 
278 


274 

294 
304 


Feet. 
42 
87 
37 
40 
40 
40 
40 
38 
37 
36 
35 
35 
39 


40 
40 
40 
41 


2.014 


1,663 


287 


89 


An  examination  of  the  elaborate  and  accnrate  maps  of  Ohicago  River 
made  under  direction  of  the  trustees  of  the  sanitary  district  at 'Chicago, 
which  embody  results  Irom  the  only  careful  survey  that  has  been  made 
of  the  river,  show  the  navigable  capacity  of  the  river  (irrespective  of 
draft  of  vessels)  as  determined  by  the  limiting  docks  or  bulkheads,  and 
by  the  piers,  abutments,  and  guards  of  the  bridges.  In  preparing  the 
table  below  a  paper  model  of  the  horizontal  dimensions  stated  cut  to 
the  same  scale  as  the  maps  was  applied,  and  if  it  was  found  that  such 
model,  without  apparent  wedging  or  binding,  could  be  passed  through 
the  representation  of  the  bridge,  the  bridge  has  been  denominated  as 
passable  by  a  vessel  of  such  horizontal  dimensions.  The  results  given 
in  the  table  are  considered  extreme — or  in  favor  of  the  navigability  of 
the  river. 

The  table  follows: 

TaJfle  showing  how  far  vessels  of  dimensions  given  earn  navigate  Chicago  River  and  its 

IranxiMS, 


Dfmeitsions 
of  Tessels. 


Limits  which  can  be  reached  by  vessels. 


In  South  Branch. 


In  North  Branch.       In  North  Branch  Canal. 


FeeL 
48  by  482... 


43  by  340.. 
43  by  825.. 
42  by  805., 


40  by  806. 


88  by  800., 


Might  possibly  sgneexe  throngh 
Madison  Street  Bridge  if  it  can 
pass  orer  La  Salle  straet  tunnel; 
then  to  Taylor  street. 

To  Xighteenth  street 


.do., 


Might  possibly  sqneese  tnroagh 
Sighteenth  street  and  Falter 
street.  If  so,  can  so  to  Indiana 
State  Line  Rwy.  Bridge,  west  arm 
of  South  Fork. 

To  IndlanaStateLineBwy.  Bridge  in 
west  arm  «f  South  Fork  of  South 
Branoh. 


To  Indiana  State  Line  Swy.  Bridge 
in  west  arm  of  Sontb  Fork  of 
South  Bnmch. 


Onlv  to  the  first,  the 
Coioago  and  North- 
western  Rwy. 
Bridge. 

To  Dillon  street ... 

....do 

....do , 


To  Chieag<o,  Milwau- 
kee and^St.  Paul 
Rwy.  Bridge. 
(Norih  of  North 
are.) 

do 


Can    not    reach    the 
canal. 


To  Halsted  street. 

.....do 

do 


To  Chicago,  Milwau- 
keeand  SLPaul  Rwy. 
Bridge. 


Mightpossiblysqueese 
tn rough  St.  Paul 
Kwy.  Bridge  and  go 
to  tne  main  channel 
in  the  North  Branch. 
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Boats  325  feet  length,  42  feet  beam,  can  navigate  Chicago  River  to  the  elevators, 
drawing,  after  dredging  is  oompleted,  barely  16  feet  at  present  stage  of  water  (0.5 
foot  above  Chicago  city  datom). 

The  orown  of  Washimj^ton  Street  Tunnel  now  limits  the  draft,  as  stated. 

Over  La  SaUe  Street  Tnnnel  17  feet  is  now  barely  possible  over  central  part. 

Over  Van  Bnren  Street  Tnnnel  18  feet  is  practicable  at  present  stage. 

(1)  Each  foot  additional  draft  in  vessels  of  the  dimensions  named  (allowing  20 
feet  off  for  rnn  or  mold  at  bow  and  stern,  or  of  rectangular  horizontal  dimensions, 
305  feet  bv  42  feet),  corresponds  in  round  numbers  to  ifK>  tons  cargo,  or  about  13,300 
bushels  of  wheat. 

(2)  If  available  draft  were  20  feet,  then  carjroes  carried  by  same  vessels  oould  be 
increased  1,600  tons,  or  about  53,000  bushels  of  wheat. 

This  would  result,  simply^  by  the  removal  of  tunnels  and  deepening  of  the  river 
channel,  and  minor  changes  in  docks,  now  contemplated,  or  the  capacity  of  boats  of 
same  beam  and  length  could  be  increased  from  33  to  50  per  cent. 

(3)  To  adapt  Chicago  River  for  boats  432  feet  length,  48  feet  beam,  20  feet  draft, 
will  require  not  only  removal  of  tunnels  and  strengthening  of  bulkheads  or  docks, 
but  also  the  reconstruction  or  remodeling  of  bridges,  as  shown  herewith;  the  cut- 
ting away  of  much  wharf  property  to  straighten  the  river;  and,  in  general,  a  com- 
plete remodeling  of  Chicago  Kiver,  if  such  boats  are  to  load  at  wharves  and  pass 
each  other  in  chEuinels. 

These  faets  and  maps  are  sabmitted  as  data  bearing  upon  the  ques- 
tion of  the  improvement  of  Chicago  Biver,  for  the  information  of 
Congress. 

PROPOSI9)  APPLICATION  OF  FUNDS  NOW  ON  HAND  AND  AVAILABLE. 

It  is  proposed  to  apply  these  funds  to  the  completion  of  the  dredg- 
ing now  contracted  for. 

PBOPOSED    APPLICATION    OF    FITNDS    ASKED    FOB,  FOB  THE  FISCAL 
YEAB  BNDINO  JUNE  30,   1899. 

It  is  proposed  to  apply  the  funds  asked  for,  contingent  upon  the 
adoption  of  a  project  for  minor  widening  of  the  river  or  rectification  of 
the  dock  line,  to  describing  the  necessary  lands  and  acquiring  title 
thereto,  and  to  dredging  and  removing  the  necessary  material,  and 
recoDStructing  the  docks  or  bulkheads  along  the  changed  sections. 

Since  the  Chicago  Kiver  constitutes  the  inner  harbor  at  Chicago, 
reference  is  made  to  the  report  on  Chicago  Harbor  for  commercial 
statistics. 

APPROPRIATIONS. 

Act  June  3, 1896 $50,000.00 

Sundry  civn  act,  June  4, 1897 113,000.00 

Total 163,000.00 

Expenditures  to  June  30, 1897  (exolnsiye  of  $25,000  allotted  from  appro- 
priation for  Chicago  Harbor  of  August  17, 1894) 24, 475. 21 

Balance  unexpended  June  30, 1897 138,524.79 

Money  statement. 

July  1,1896,  balance  unexpended  (act  June  3, 1896) $50,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 113, 000. 00 

163,000.00 
June  30, 1897,  amount  expended  during  fiscal  year 24, 475. 21 

July  1, 1897,  balance  unexpended 138,524.79 

July  1,1897,  outstanding  liabiliUes $100.00 

July  1, 1897,  amount  oovered  by  uncompleted  contracts 118, 598. 49 

118,698.49 

July  1, 1897,  balanee  available 19,826.30 

(Amount  (estimated)  required  for  completion  of  existin^i^  project 537, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899  400, 000. 00 
Submitted  in  compliaaoe  with  requirements  of  sections  2  of  river  and 
harb«rao«iaf  1866  anil  1S67  and  of  sundry  civil  act  of  June  4^  1897. 
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Abstract  of  propoMals  for  remomng  wreck  of  steam  eanal  barge  Chinas  received  in  reMonte 
to  advertisement  of  November  SS,  1896,  and  opened  December  SS,  1896,  by  Maj,  W,  L, 
Marehall,  Corps  of  Engineers. 


So. 

Name  of  bidder. 

AddreM. 

Price. 

Manner  in  which  work  is  to 
be  done. 

Bemarka. 

1 

DaDham  Towing 

210    South    Water 

$496.00 

Remove    boiler    and    parts 

Lowest  bid. 

And  Wracking  Co. 

Btroet,     Chicago, 

of  engine  to  make  wreck 
lighter  and  then  tow  it  out 
in  lake  and  sink  in  deep 
water.    Failing  in  this  will 

tear  wreck  to  pieces  with 
dredge  and  put  pieces  on 

scows  and   sink  them   in 

lake. 

2 

Lydon  Sc  Drews  Co. 

Unity    Building. 

500.00 

By  means  of  steam  dredge 

• 

Chicago,  111. 

and  drivers. 

Absiracft  of  proposals  for  dredging  Chicago  River,  Illinois j  received  in  response  to  adver- 
tisement of  September  £6^  1896,  and  opened  at  12  m.  October  24,  1896,  by  Maj,  W.  L, 
Marshall,  Corps  of  Engineers, 


I^ame  and  address  of  bidder. 


'5.2  3 


Main  river  and  Sonth  Branch. 


Coat. 


Cost. 


®  CS  O 

HI 


Coat 


Total  main 

river  and 

South 

Branch. 


8.0.  Dixon,  Kacine,  Wis..: 

Carkin,  Stickney  dc.  Cram,  Detroit, 

Mich , 

Chicago  Dredging  and  Dock  Co., 

Cliicago,  ni 


Cents. 


Green's  Dredging  Co.,  Chicago,  Ill.a. 

Lvdon  &  Drews  Co.,  Cliicago,  111 

FitzSimons  &  Connell  Co.,  Chicago, 
111 


151 

14 

10.0 

12i 

154 


$72, 202. 25 

64, 179. 78 
49,968.54 
56, 157.  31 

71, 056. 18 


$2.50  $250.00  $3.00 


1  50 
1.00 
1.00 

1.76 


I 


150.00 
100.00 
100.00 

175.00 


$750.00 

62.50 
125.00 
32.50 

75.00 


$73,202.25 

64, 392. 28 
50, 193. 54 
56, 289. 81 

71, 306. 18 


Name  and  address  of  bidder. 


S.O.  Dixon,  Badne,  Wis 

Carkin,  Stickney  &  Cram,  Detroit, 

Mich 

Chicago  Dredging  and  Dock  Co., 

Chicago.  Ill 

Green's  Dredging  Co.,  Chicago,  111. 
Lydon  ic  Drews  Co.,  Cliicago,  I11.&. . . 
FitzSimons  &.  Connell  Co.,  Chicago, 

111 


North  Branch. 


in  o 

he's 


Coat. 


Cents. 
12^  ,$103,943.09 


131 
12 

9.r< 

9.7 
14 


116,670.81 

101, 821. 80 
84, 002. 99 
82, 305. 95 

118,792.10 


2 

o    . 


$2.60 

2.50 

1.50 
1.00 
1.00 

1.76 


Cost. 


ill 


$250.00 

250.00 

150.00 
100.00 
100.00 

175.00 


$3.00 
8.00 


.50 
.13 


.80 


Cost. 


Total  North 
Branch. 


$750.00 

750.00 

62.50 
125.00 
82.50 

76.00 


$104,048.09 

117,670.81 

102, 034. 30 
84, 227. 99 
82,438.45 

U9, 042. 10 


a  Lowest  bid  for  main  rivar  and  South  Braaolk 


h  Lowest  bid  for  North  Braaoh. 
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JA$t  of  eantracts  for  improving  Chicago  Bivery  Illinois,  in  force  during  fiscal  year  ending 

June  SO,  1897. 


Name  and  addreas  of  contractor. 


Nature  of  oontraot. 


Date. 


To  expire. 


Green's  I>redging  Co.,  Chicago,  HI . 
Lydon  &  Drews  Co.,  Chicago,  111... 


Dredging  main  river  and  South 

Branch. 
Dredging  North  Branch 


Not.   5,1896 
do 


Not.  90,18W 
Do. 


report  07  mr.  g.  a.  m.  liljencrantz,  assistant  knginssr. 

United  States  Engineer  Officx, 

Chicago,  IlL,  July  g,  1897. 

Major:  I  have  the  honor  to  sabmit  herewith  a  report  on  operations  in  Chicago 
River,  Illinois,  daring  the  fiscal  year  ending  Jnne  30,  1897. 

There  was  no  contract  in  force  for  the  improvement  of  this  river  at  the  beginning 
of  the  year.  Money  having  been  appropriated  nnder  act  of  Congress  of  Jane  3, 
1896,  to  wit,  $50,000,  bids  for  dredgiag  according  to  project  approved  were  adver- 
tised for  and  opened  on  the  24th  of  October,  1896.  The  said  act  aathorized  contracts 
to  be  entered  into  for  the  whole  work  of  improving  the  main  river  and  its  branches 
between  certain  specified  limits,  bat  made  only  the  above-mentioned  amount  avail- 
able for  immediate  use.  The  specifications,  used  as  a  basis  for  bids,  and  designed  to 
govern  work  under  the 'contract,  provided  for  separate  bids  if  desired  for  work  in 
the  Main  and  Soath  branches  and  for  work  in  the  North  Branch,  respectively,  three- 
fifths  of  the  available  funds  to  be  applied  to  the  former  and  the  other  two-fifths  to 
the  latter,  and  also  gave  the  contractors  the  option  of  suspending  operations  when 
available  funds  were  exhausted  or  of  continuing  the  work  in  anticipation  of  addi- 
tional appropriation,  before  which  no  farther  payments  could  be  made. 

Contracts  were  entered  into  on  the  5th  of  November,  1896,  with  the  Green's  Dredg- 
ing Company  for  work  in  the  Main  and  South  branches  to  the  stock  yards,  and  wiui 
the  Lydon  &  Drews  Company  for  work  in  the  North  Branch  to  Belmont  avenue.  The 
terms  of  the  former  contract  were  for  the  removal  of  458,427  cubic  yards,  more  or 
less,  of  dredged  material,  at  the  rate  of  10.9  cents  per  cubic  yard;  of  100  piles,  more 
or  less,  at  $1  each,  and  of  250  cubic  yards,  more  or  less,  of  old  docks  and  piers,  at  50 
cents  per  cubic  yard.  Those  of  the  latter  were  for  the  removal  of  848,704  cubio 
yards,  more  or  less,  by  dredging,  at  the  rate  of  9.7  cents  per  cubic  yard ;  of  100  piles, 
more  or  less,  at  $1  each,  and  of  250  cubic  yards,  more  or  less,  of  old  docks  and  pierSy 
at  13  cents  per  cubic  yard.    Both  firms  are  of  Chicago,  111. 


WORK  DONE  DURING  THE  TEAR. 

(A)  In  the  Main  and  South  branches : 

Work  in  the  Main  Branch  was  commenced  west  of  Rush  Street  Bridge  on  the  12ih 
of  November,  1896.  On  the  13th  of  January,  1897,  work  was  closed  for  the  season 
on  account  of  the  inclemency  of  the  weather.  At  that  time  the  channel  was  com- 
pleted through  the  Main  Branch  and  to  the  Twenty-second  Street  Bridge  in  the  South 
Branch,  with  the  exception  of  a  number  of  bridf^e  draws.  Work  was  resumed  on 
the  21st  of  March,  1897.  All  the  bridge  draws,  heretofore  omitted,  were  deepened, 
and  at  the  close  of  the  fiscal  year  the  channel  was  completed  to  Ashland  avenue,  in 
the  west  fork  of  the  South  Branch  (the  terminal  point  in  that  fork),  and  to  opposite 
Thirty-third  street  extended,  in  the  south  fork  of  the  South  Branch,  a  total  distance 
of  about  5i  miles,  by  the  removal  of  258,966.7  cubic  yards  of  dredged  material  and 
11  piles.  The  last  portion  of  the  dredging  has  been  in  exceptionally  hard  mate- 
rial, which  has  considerably  delayed  tlie  progress.  A  number  of  accidents  have 
also  been  met  with,  the  most  remarkable  of  which  was  the  explosion  of  a  loaded  dump 
scow  near  the  mouth  of  the  river,  while  on  its  way  to  the  dumping  ^ound,  and 
which  was  accompanied  by  extensive  damages  to  numerous  adjacent  buildings.  No 
convincing  theory  has  been  ofifered  in  explanation  of  the  cause.  From  and  ailerthe 
28th  of  March,  1897,  the  work  has  been  carried  on  continuously  by  day  and  hj  night, 
which  was  found  necessary  to  comply  with  the  clause  in  the  contract  requiring  the 
removal  of  not  less  than  60,000  cubic  yards  per  calendar  month. 

(B)  In  the  North  Branch: 

Work  in  the  North  Branch  was  begun  at  the  junction  of  the  two  branches  near 
Lake  Street  Bridge  on  the  19th  of  November,  1896,  and  was  suspended  for  the  season 
on  the  24th  of  December^  at  which  time  the  channel  had  been  unproved  to  Chicago 
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ce  of  abont  seven-eighths  of  a  mile.  Wotk.<f6r  4;&e  season  of  1897 
the  15th  of  March  and  coutinaed  until  the  9th>  or  Jnqe^  ^jan  the 
iliug  themselves  of  the  privilege  contained  in  paragraph  ^^of  t^ie 
ected  to  suspend  operations  until  additional  funds  shobl^.DAc^rce 
portion  of  the  available  funds  ($20,000)  allotted  to  this  cohtr^ust 
id  on  the  19th  of  May.  when  the  contractors  were  paid  for  the  work 
ncluding  that  day.  Work  was,  however,  continued  until  the  9th  of 
itated,  with  the  understanding,  in  writing,  that  further  payments 
upon  a  subsequent  appropriation. 

int  of  work  done  up  to  the  end  of  the  fiscal  year  consisted  in  deepen- 
kunel  to  North  avenue  and  about  three-quarters  of  the  length  of  the 
anal,  which  is  about  1  mile  in  length,  a  total  distance  of,  approxi- 
,  by  the  removal  of  248,610.3  cubic  yards  of  dredged  material  and  2 
ractors  have  generally  worked  from  14  to  16  hours  per  day.  This 
l^e  is  an  exceptionally  powerfhl  machine,  with  a  4i-yard  dipper  and 
v^ing  about  200  cubic  yards  per  hour. 

'as  dredged,  under  both  contracts,  to  a  depth  of  17  feet  below  low 
d  to  15  feet  from  existing  docks.  No  old  docks  have  been  removed 
I  so  far  under  either  of  the  contracts. 

rge  China,  which  sank  in  the  North  Branch  near  Chicago  Avenue 
h  of  November,  1896,  and  was  abandoned  by  the  owner,  was  removed 
nth  the  Dunham  Towing  and  Wrecking  Company  in  January,  1897, 
Lcles  saved  that  were  of  any  appreciable  value,  a  tubular  boiler  and 
,  wore  sold  at  public  auction. 

WORK  PROPOSED  FOR  THE  ENSUING  TEAR. 

to  continue  during  the  ensuing  year  and  complete  all  the  work  under 
[ging  Company's  contract  to  tne  established  limits  in  the  south  fork 
anch  at  ttie  stock  yards.  The  Lydon  &  Drews  Company  have  been 
ne  work  under  their  contract  on  the  2d  of  July.  It  is  proposed  to 
>rk  northward,  and  it  is  confidently  expected  that  the  cnannel  wUl 
Belmont  avenue,  the  northerly  limit  ot  the  work  contracted  for,  by 
iSf  and  under  especially  favorable  circumstances  it  might  be  done 
he  ensuing  fiscal  year. 

of  8traig:htening  and  widening  the  river  in  the  most  obstructive 
[> visions  in  the  act  of  Congress  of  June  4, 1897,  will  be  taken  up  for 
d  action  during  the  year.  Maps  have  been  prepared  and  are  sub- 
showing  the  most  obstructive  places  in  both  branches  of  the  river, 
le  selectiou  of  these  places  those  were  chosen  where  a  vessel  of  48 
12  feet  in  length  could  not  pass,  and  this  is  illustrated  on  the  maps 
at  of  said  dimensions  in  a  position  where  further  progress  would  be 

>r,  very  respectfully,  your  obedient  servant, 

G.  A.   M.   LiLJENCRANTZ, 

Au%$tani  Engineer. 

ARSHALL, 

ngin€er9t  U,  8,  A, 


II3. 

PROVEMENT  OP  CALUMET  HARBOR,  ILLINOIS. 

)f  the  work  is  to  provide  a  deep  entrance  to  the  Calumet 
B  port  at  South  Chicago,  which  object  is  effected  in  the 
by  first  protecting  the  proposed  channel  against  drift  by 
of  jetties — in  this  case  300  feet  apart,  projecting  into  the 
shore  at  the  river's  mouth — and  by  dredging  between 
roper  depth. 

CONDITION  OP  THE  WORK  JUNE  30,  1896. 

>egun  on  this  harbor  in  1870,  and  prior  to  June  30, 1806, 
^t  of  the  south  pier,  and  3,640  linear  feet  of  the  north 
176 
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pier  had  t>een'  odUSpleied,  and  a  channel  16  feet  in  depth  between  the 
piers.h^  been  Beared  and  maintained,  which  completed  the  old  project 
for'-tiyB  'improvement. 


OONDITION  OF  THE  WOEK  JUNE  30,  1897. 

The  river  and  harbor  act  of  June  3,  1896,  adopted  for  this  harbor 
a  project  submitted  Jane  30, 1895,  which  provided  for  a  channel  depth 
of  20  feet,  a  prolongation  of  the  south  pier  1,200  linear  feet  and  the 
north  pier  500  linear  feet. 

Prior  to  the  adoption  of  this  project  by  Congress,  by  authority  of  the 
Chief  of  Engineers,  a  narrow  channel,  20  feet  in  depth,  barely  practi- 
cable, had  been  begun  under  contract,  leading  from  deep  water  in  Lake 
Michigan  as  far  as  to  the  Illinois  Steel  Company's  slip.  Work  under 
this  contract  was  under  way  at  the  beginning  of  the  fiscal  year  and 
was  completed  soon  thereafter. 

In  February,  1896,  a  project  supplementary  to  that  of  June  30, 1895, 
was  submitted  and  published  as  House  Executive  Document  No.  277 
(see  also  Eeport  of  Chief  of  Engineers,  U.  S.  A.,  1896,  p.  2584),  which 
covered  not  only  the  requirements  of  the  entrance  to  Calumet  River, 
or  the  present  harbor,  but  all  the  present  needs  of  this  locality.  This 
extended  project  contemplated  an  outer  breakwater,  in  continuation  of 
the  north  pier  of  the  Illinois  Steel  Company's  harbor,  to  shelter  the 
entrance  to  Calumet  Eiver  and  the  Steel  Company's  harbor,  and  to 
form  a  sheltered  roadstead  to  be  dredged  to  20  feet  deep;  the  extension 
of  the  south  pier  800  linear  feet,  and  dredging  the  entrance  to  the 
river,  and  the  river  itself  for  a  distance  of  two  miles,  for  a  width  of 
200  feet  and  to  a  depth  of  20  feet. 

Congress  in  making  appropriations  for  Calumet  Harbor  adopted  the 
project  of  June  30, 1895,  but  in  appropriating  for  the  river  adopted 
that  part  of  the  later  project  relating  to  the  20-foot  channel  in  Calumet 
Biver. 

The  outer  breakwater  is  an  urgent  necessity,  and  if  it  be  built  the 
north  pier  of  Calumet  Harbor  g^iould  not  be  extended,  and  the  exten- 
sion of  800  feet  is  sufficient  for  the  south  pier. 

From  the  movement  of  sands  in  this  vicinity  it  is  very  apparent  that 
one  of  these  projects  should  be  more  definitely  swiopted.  The  drift  into 
the  channel  can  only  be  stopped  by  the  intervention  of  a  solid  obstruc- 
tion or  pier,  and  it  is  apparent  that  any  material  extension  of  the  piers 
of  the  United  States  harbor  will  result  in  closing  the  approaches  to  the 
Illinois  Steel  Company's  harbor  by  the  sand  caught  and  held  against 
the  United  States  piers. 

Such  a  result  should  be  avoided,  and  the  harbors  can  both  be  pro- 
tected by  extending  the  north  pier  of  the  Illinois  Steel  Company's  pier, 
as  proposed  in  the  report  of  February  26, 1896,  while  at  the  same  time 
such  a  construction  would  make  access  to  the  docks  at  South  Chicago 
IK)S8ible  at  all  conditions  of  weather.  At  present  the  entrance  to  the 
harbor  can  not  be  safely  made  by  vessels  during  high  winds  or  gales, 
and  continuous  dredging  will  soon  be  required  to  keep  the  channels 
navigable. 

By  authority  of  the  Chief  of  Engineers  the  appropriation  made  by 
the  act  of  June  3, 1896,  has  been  applied  to  the  execution  of  the  work 
common  to  both  projects  named  above,  i.  e.,  to  the  extension  of  the  south 
pier  800  linear  feet,  and  to  dredging  the  channel  between  the  piers  and 
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to  a  similar  depth  in  Lake  Michigan,  to  20  feet  depth  below  the  low 
water  of  1847.  This  work  has  been  done  during  the  year  by  contract 
with  the  lowest  responsible  bidders,  after  pablic  advertisement,  under 
which  contracts  {including  the  contract  with  Norris  G.  Dodge  &  Son,  in 
effect  at  the  beginning  of  the  year)  223,006  cubic  yards  of  material  was 
dredged  from  the  20-foot  channel,  808,966.6  feet  B.  M.  hemlock  timber, 
281,688  feet  pine  timber,  20,917  feet  oak  plank,  320  pine  piles,  13  white- 
oak  pUes,  82,056  pounds  driftbolts,  64,804  pounds  screw  bolts,  2,205 
pounds  spikes,  222  pounds  chain,  819  pounds  boiler-plate  iron,  2,326.12 
cords  of  stone,  and  4,219.1  cubic  yards  dredging  for  foundations  of  cribs 
were  placed  in  the  work  or  done  in  extending  the  south  pier  800  linear 
feet. 

This  work  was  accomplished  at  considerably  less  cost  than  estimated 
and  by  authority  of  the  Chief  of  Engineers  a  contract  with  the  lowest 
responsible  bidder,  Mr.  George  Cooper,  Manitowoc,  Wis.,  was  entered 
into  June  14, 1897,  for  rebuilding  superstructure  over  500  linear  feet  of 
the  north  pier  near  its  outer  extremity.  Work  under  this  contract  has 
begun,  and  about  80  feet  of  the  old  superstructure  had  been  removed  on 
June  30, 1897. 

At  present,  then,  there  is  a  channel  20  feet  in  depth  between  the  piers, 
but  storms  have  somewhat  filled  in  the  channel  seaward  of  the  piers. 
On  the  completion  of  the  present  contract  for  rebuilding  superstructure 
the  work  will  be  in  good  condition,  except  the  revetment  west  of  the 
Illinois  Steel  Company's  slip,  which  is  very  much  broken  up,  and  needs 
rebuilding. 

The  Illinois  Steel  Company  from  time  to  time  has  done  some  dredg- 
ing, especially  outside  of  the  piers  of  the  two  harbors. 

The  expenditure  of  the  appropriation  made  for  this  harbor  in  the  act 
of  June  3, 1896,  in  connection  with  the  20-foot  channel  in  Calumet  Eiver, 
now  approaching  completion,  has  provided  Chicago  with  the  finest  har- 
bor on  Lake  Michigan,  capable  of  receiving  and  accommodating  the 
largest  vessels  yet  afloat  on  the  Great  Lakes,  as  long  as  the  bar  at  the 
mouth  of  the  river  can  be  kept  dredged.  With  an  exterior  breakwater 
to  prevent  formation  of  this  bar  there  could  be  little  to  be  desired  at 
the  present  stage  of  development  of  wharfage  at  South  Chicago. 
■  The  freights  here  consist  almost  entirely  of  heavy,  bulky  articles,  such 
as  iron  ore,  salt,  coal,  grain,  and  timber,  which  require  the  largest  vessels, 
the  cheapest  freight  rates,  and  the  most  commodious  channels.  The 
iron  ore  in  great  part  comes  from  natural  harbors  of  great  depth,  and 
cargoes  have  been  limited  by  the  depth  of  water  at  South  Chicago,  con- 
sequently the  increased  channels  have  been  at  once  availed  of;  also  in 
the  grain,  coal,  and  salt  trade  the  value  of  this  harbor  has  become 
apparent,  and  is  evidenced  by  the  doubling  of  the  output  from  the  ele- 
vators at  South  Chicago  in  one  year.  The  steamer  Queen  City  took  out 
in  1896  a  cargo  of  208,000  bushels  of  corn  from  this  port  to  Buffalo,  or 
5,800  tons  of  2,000  pounds  that  established  a  new  record  in  size  of  car- 
goes that  can  now  be  carried  between  Chicago  and  Buffalo. 

The  arrivals  and  departures  of  steam  vessels  at  South  Chicago  during 
the  past  year  were  1,454,  the  registered  tonnage  2,116,482  tons,  showing 
the  average  steam  vessel  to  be  of  1,456  tons  register. 

At  Chicago  the  average  registered  tonnage  of  steam  vessels  arriving 
and  departing  was  790  tons. 

The  average  steam  vessel  trading  at  South  Chicago  is  larger  than  at 
any  port  on  the  globe,  the  reason  for  which,  however,  is  seen  in  what 
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has  been  stated  above,  L  e.,  the  trade  is  almost  entirely  in  the  balky, 
heavy  freights,  the  more  valuable  freights,  merchandise,  package  freight, 
etc.,  as  well  as  pleasure,  passenger,  and  excorsion  traffic  go  to  Chicago 
Eiver  and  Harbor,  and  the  smaller  vessels  are  in  snfflcient  number  to 
reduce  the  average  tonnage. 

PROPOSED  APPLICATION  OP  FUNDS  VOW  AYAIIiABLB. 

It  is  proposed  to  apply  these  funds  to  the  prosecution  of  the  vrork 
under  contract,  of  rebuilding  500  linear  feet  superstructure  over  the 
north  pier,  and  to  such  work  of  maintenance  as  may  seem  necessary 
from  time  to  time. 

PROPOSED    APPLICATION   OF   FUNDS    ASKED    FOR    FOR    THE    FISCAL 
YEAR  ENDINO  JUNE  30,  1899. 

The  fact  that  there  are  two  projects  tor  this  locality,  parts  of  each  of 
which  have  been  adopted  by  Congress,  make  it  necessary  to  state  the 
facts  again  explicitly.  There  remains  to  be  done  under  the  projec*.t  of 
June  30, 1895,  400  linear  feet  in  extension  of  the  south  pier  and  500 
linear  feet  in  extension  of  the  north  pier,  and  some  minor  work,  at  an 
estimated  cost  of  $79,550. 

Under  the  supplementary  project  of  February  21, 1896,  there  remains 
to  be  done  the  construction  of  the  outer  harbor,  and  if  this  latter  proj- 
ect be  adopted  the  900  linear  feet  of  pier  extension  in  the  former  proj- 
ect is  entirely  unnecessary.  The  outer  harbor  sooner  or  later  must  be 
built  as  a  necessity,  and  it  would  result  in  a  saving  of  $79,550  if  future 
appropriations  went  toward  the  construction  of  the  works  demanded 
by  the  later  projects  and  no  further  work  be  done  under  the  project  of 
June  30, 1895. 

The  estimate  submitted  is  therefore  to  be  considered  as  for  the  con- 
struction of  the  outer  harbor  under  the  project  or  report  of  February 
21,1896. 

It  is  proposed  to  apply  such  funds  as  may  be  granted  under  this  proj- 
ect to  extending  the  outer  breakwater  on  the  same  line  as  the  shore 
end  of  the  north  pier  of  the  Illinois  Steel  Company's  harbor,  and  to 
dredging  the  bar  at  the  mouth  of  Calumet  Harbor. 

APPROPRIATIONS. 


By  act  of— 

July  11,1870 $50,000.00 

March  3,1871 50,000.00 

Jnn©  10,1872 40,000.00 

March  3, 1873 40,000.00 

Jnne23,1874 25,000.00 

March  3, 1875 25,000.00 

August  3, 1876 20,000.00 

June  18, 1878 15,000.00 

March  3, 1879 12,000.00 

June  14, 1880 20,000.00 

March  8, 1881 30,000.00 

August  2, 1882 35, 000. 00 

July  5, 1884 20,000.00 


By  act  of— 

August  5, 1886 flO,000.00 

August  11, 1888 20,000.00 

September  19, 1890. 20, 000. 00 

July  13, 1892 15,000.00 

August  17, 1894 15,000.00 

June  3, 1896 75, 000. 00 

Total 637,400.00 

Expended  to  June  30, 1897 . . .  512, 731. 28 

Balance       unexpended 
June  30, 1897 24^668.72 


Digitized  by 


Google 


U'PBNDIX  I  I — ^REPORT  OF  HAJOB   MARSHALL.  28(^ 

Money  statement 

balance  anexpended $82,911.47 

f  amonnt  expended  daring  fiscal  year 58,242.75 

balance  unexpended 2M,668.72 

ontotanding  liabilities $56.81 

amount  covered  by  uncompleted  contracts 9, 153. 93 

9,210.74 

balance  available 15,457.98 

itimated)  required  for  completion  of  existing  project,  Feb> 

1896 1,009,830.00 

itimated)  required  for  completion  of  existing  project,  June 

79,550.00 

^t  can  be  profitably  expended  in  fiscal  year  ending  June 

8oo,ooaoo 

in  compliance  with  requirements  of  sections  2  of  river  and 
its  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


rapoBaU  for  dredging  in  Calumet  Harbor.  Ulinoie  (160,000  oMe  yardif 
),  received  in  response  to  <idveriiemnent  of  August  S,  1896,  and  opened  at  It 
£4, 1896,  hjf  Maj.  W.  L,  Marshall,  Corps  of  JSngimeers. 


B  of  bidder. 

Address. 

Price 

per 

cubic 

yard. 

Amount. 

Bemarks. 

lell  &  Co 

Ladington,  Mich . 

Milwaukee,  Wis.. 
Chicago,  Ili 

....  do 

OenU. 
•A 

13 

17 

23 

9 

U 
12 

$16,620 

20,800 
27,200 

21,440 
16,640 

86,aoo 

14,400 

22,400 
10,200 

Plant  with  which  they  pro- 
pose  tooommenoe  work  not 
specilied. 
Do. 

Vogel 

LatB  Towing  and 
Hills  &Co 

Do. 
Do. 

ckney&Cnun... 

redging  and  Dock 
>rewa  Go... 

Detroit,  Mich 

Chicago,  111 

do 

Plant  with  which  they  pnv 
pose  to  commence  work  not 
specified.  Justification  of 
guarantors  irregular. 

P&ntwith  which  they  pro- 

specifled. 
Plant  with  which  they  pro- 
pose to  commence  work  not 
specified.    Lowest  bid. 

Plant  with  which  they  pro- 
pose to  commence  work  n  ot 
specified. 

BdffingCo 

redJKingCo 

Racine,  Wis 

Chicago,  lU 

roposals  for  pier  extension,  Calumet  Harbor,  Illinois  (800  linear  feet,  more 
^ced  in  response  to  €Ulvertisement  of  August  S,  1896,  and  opened  at  Ig  m., 
1896,  by  Maj,  W,  L,  Marshall,  Corps  of  Engineers. 


le  and  address  of  bidder. 


Hemlock  timber 

(788,448  feet 

B.M.). 


PerM 
feet 

B.M. 


Amount 


Pine  timber 

(278,080  feet 

B.M.). 


PerM 
feet 
B.M. 


Amonnl 


Pine  piles  (13). 


Each. 


Amounts 


>od  and  Donald  A.  McLeod, 

e».  Mich 

a  &  Toung,  Chicago,  lU — 

tar  Construction  and  Dredging 

sago.  111 

i  Luta  Towing  and  Dock  Co., 

IS  Si.  Conndl  Co.',Chicafl;oj  ui! ' ! '. 

lonroe,  (TharleToix,  Mien 

3rewsCo.,  Chicago,  111 

redglngCo.,Chiiigo,IU 


$16.00 
18.60 

16.60 

16.26 
19.00 
15.00 
16.26 
16.00 


$12, 615. 17 
14,586.29 

12,220.94 

12,028.83 
14, 980. 51 
11,826.72 
12,812.28 
11,826.72 


$21.60 
24.60 

20.00 

10.60 
M.00 
21.00 
21.00 
10.60 


078.72 
812.06 


6,561.60 


422.66 
230.08 


L66 


$1L00 
8.26 

7.60 

8.60 
7.50 
9.00 
6.00 
9.10 


$143.00 
107.25 

07.60 

110.60 
97.60 

117.00 
78.00 

118.80 
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Ahttract  of  propasaU  for  pier  exteiman,  Calumet  Harbor,  IllinoUf  etc, — Continned. 


No. 


iTame  tnd  address  of  Udder. 


Oak  piles  (320). 


Each.  Amount. 


Oak  planks 

(16,280  feet 

B.M.). 


PerM 

feet 

B.M. 


Amonnt 


Per 
pound. 


Driftbdlts 
(81,504  ponnds). 


Amoiint 


Wm.  MoLeod  and  Donald  A.  McLeod.Man- 
istee,Mioh 

Blcbardson  &  Yoang,  Chicago,  111 

Chicago  Star  Construction  and  Dredging 
Co.,  Chicago.  HI 

Hausler  &  Luis  Towing  and  Dock  Co., 
(niicago,Ill.a 

Fits  Simons  &  Connell  Co.,  Chicago,  111..., 

Eslow  &  Monroe,  Charlevoix,  Mien 

L jdon  &  Drews  Co.,  Chicago,  HI , 

Green's  Dredging  Co.,  Chicago,  HI 


$14.  OD 
10.40 

&86 

8.50 
9.50 
10.50 
8.00 
0.10 


$4,480.00  $30.00 


3,828.00 

2,832.00 

2,720.00 
3,040.00 
3,  360. 00 
2,560.00 
2,012.00 


26.80 

28.76 

28.00 
35.00 
31.00 
80.00 
80.00 


$488.40 
436.30 

435.40 

455.84 
569.80 
501.68 
488.40 
488.40 


OentM, 

il 

2.5 

2.5 
3 

4 
2 
2.51 


$2,037.60 
1.833.84 

2,037.60 

2,037.00 
2,445.12 
8,260.10 
1,630.06 
1,087.60 


No. 


Kame  and  address  of  bidder. 


Per 
pound. 


Spikes  (2,000 
pounds). 


Amt. 


Per 
pound. 


Screw  holts 
(5,500  pounds) 


Amt. 


Per 
pound. 


Ulster  chain 
(130  ponnd^. 


Ami. 


Stone  (2,416 
cords). 


Per 
cord. 


Amount 


Wm.  McLeod  and  Donald  A. 

McLeod,  Manistee,  Mich 

Richardson  Sc  Young,  Chicago, 

ni 

Chicago  Star  Construction  and 

Dredging  Co.,  Chicago,  111 ... 
Hansler  &  Lnts  Towing  and 

Dock  Co.,  Chicago,  lU.a 

Fits  Simons  St  C<mnell  Co.t 

Chicago,  ni 

Eslow  &  Monroe,  Charlevoix, 

Mich 

Lydon  &  Drews  CcChicaso,  111 . 
Green's  Dredging  Co.,  Chicago, 


Oenta. 
8 

2i 

4 

4 

8 

4 
8 


$60.00 

'50.00 

80.00 

80.00 

60.00 

80.00 
60.00 

60.00 


OenU. 

2. 8  $154. 00 


137.50 

165.00 

165.00 

220.00 

802.50 
165.00 

165.00 


OenU. 
50 

7 

6 

10 

5 

10 
7 

10 


$65.00 

9.10 

7.80 

13.00 

6.50 

13.00 
9.10 

13.00 


$6.00 

6.68 

6.60 

5.00 

6.00 

6.00 
6.10 

5.50 


$14,496.00 

13.722.88 

13,629.60 

12,060.00 

14,496.00 

14,496.00 
14,737.60 

18,288.00 


Ko. 


Name  and  address  of  bidder. 


Boiler  iron  (920 
pounds). 


Per 
pound. 


Amount. 


Dredging  (6,880 
cubic  yards). 


Per 
cubic 
yard. 


TotaL 


Amount. 


Wm.  McLeod  and  Donald  A.  McLeod.  Manistee, 
Mich 

Richardson  &.  Young,  Chicago,  111 

Chicago  Star  Ckinstruction  and  Dredging  Co., 
Chicago,  ni 

Hausler  &  Luts  Towing  and  Dock  Co.,  Chicago, 
HI.* 

Fits  Simons  &  Connell  (3o.,  Chicago,  HI 

Eslow  6l  Monroe,  Charlevoix,  Mich 

Lydon  St  Drews  Co.,  Chicago,  111 , 

Green's  Dredging  Co.,  Chicago,  lU 


OenU. 
30 
3.5 


10 
6 
6 
8 
6 


$276.00 
32.20 

27.60 

02.00 
46.00 
46.00 
27.60 
55.20 


OenU. 
35 
12 

16 

18 
20 
20 
12 
9 


$2,408.00 
825.60 

1,032.00 

1,238.40 

1,376.00 

1,376.00 

825.60 

619. 20 


$48,20L89 
41,88L92 

88.027.13 

86,438.73 
44,567.51 
41,221.74 
89.233.34 
37,006.98 


a  Lowest  bid.    Irregular.    Proposal  not  signed  in  ooiporation's  name;  guarantee  made  in  coipora* 
tlon'sname. 
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proposaUfor  rebuilding  superstructure  over  north  pier,  Calumet  Harbor ^  Illi- 
red  in  response  to  advertisement  of  Man  ^^t  ^SQT,  and  opened  at  12  m.,  June  8, 
\£aj,  W,  L,  Marshall,  Corps  of  Engineers, 


d  address 
dder. 


Whito-pino 
timber,  framed 
and  secnred  in 
work  (146. 400 

feetQ.M.). 


Wronght- 
iron  drift- 

iMiltoin 

work  (16,806 

ponnds). 


Stone  in 

work  (30 

cordn  of  128 

cubic  feet 

each). 


White-oak 
pilen,  driven, 

Hawed  off, 
and  necured 
in  place  (13). 


Dredge 
chain,  se- 
cured in 
place  (130 
pounds). 


TotiJ. 


aier  & 
Chicago, 

&.  Lntz 
ig  and 
Co.,  Chi- 

HI 

J.  Gay- 
Lndiug- 
[ich.a... 

Cooper, 
itowoc, 

&  Peter 
ion.  Chi- 
lli  

Dredg. 
Jo.,  Chi- 
lli  , 

Star  Con- 
ion  and 
rfng  Co., 
go.  111... 
fc  l>rews 
CHiicago, 


$38.!i0 

23.00 
28.00 
28.00 
24.75 
25.00 

26.50 
24.50 


$5,636.40 

3,367.20 
4, 090. 20 
3,367.20 
8,633.40 
3.660.00 

3,879.60 
3,586.80 


GtM. 
3 


^ 
n 

2.8| 

2 
2| 


$506.88 

422.40 
422.40 
422.40 
464.64 
478.00 

337.92 
422.40 


$8.00 

6.00 
6.00 
6.00 
6.60 
7.00 

6.00 
6.00 


$240. 00  $15. 00  $196. 00 


180.00 
180.00 
180.00 
196.00 
210.00 

180.00 
180.00 


14.00 
13.00 
11.00 
13.50 
10.80 

12.60 
9.00 


r 


182.00 
160.00 
148.00 
175.50 
140.40 

163.80 
117.00 


Oti. 
20 


10 
7 
12 

8* 
10 


$26.00 

13.00 
9.10 
16.60 
11.05 
13.00 

0.10 
7.80 


$6,604.28 

4.164.00 
4, 879. 70 
4,128.20 
4,460.50 
4,406.40 

4,670.42 
4,314.00 


a  Justification  before  notary  public. 


h  Lowest  bid. 


ontractsfor  improving  Calumet  Harbor,  Illinois,  in  force  during  fiscal  year 
ending  June  SO,  1897, 


!fjt^' **'***'*'      Nature  of  contract.  Date. 


To  expire— 


Remarks. 


age  &  Son,  Chi- 


its  Towing  and 
Chicago,  lU. 
■ews   Co.,    Chi- 

er,  Manitowoc, 


Dredging    at     en- 
trance to  harbor. 


Pier  extension. 
Dredging 


Rebuilding    super- 
structure. 


June  12, 1806 

Sept  1,1886 

do 

June  14, 1897 


July  81. 1896 

June  30, 1897 
July  81, 1807 
Aug.  31, 1807 


Extended  to  and 
completed  Aug.  90, 
1806. 

Completed. 

Completed  Nor.  SI, 


etbport  of  mr.  o.  a.  m.  uljencraih^;  assistant  enoinebr. 

United  States  Enqineer  Office, 

Chicago,  111,,  Julg  1, 1897. 
I  have  the  honor  to  snbmit  herewith  a  report  on  operations  in  Calumet 
inois,  during  the  fiscal  year  ending  June  30^  18()7. 

sginnine  of  the  year  there  was  one  contract  in  force  with  Messrs.  Norris  G. 
Son,  of  Chicago,  111.,  dated  June  12,  1896,  for  deepening  the  channel 
le  piers  and  through  the  bar  at  the  harbor  entrance,  to  a  width  consistent 
mailable  amonnt  of  funds  and  the  price  bid,  and  to  a  depth  of  2^  feet 
water  of  1847,  by  the  removal  of  27,500  cubic  yards,  more  or  les^,  of  materiid, 
of  17i  cents  per  cubic  yard.  Work  under  this  contract  commenced  dnrinff 
18  year,  on  the  18th  of  June,  1896,  and  at  the  end  of  that  month  (the  end 
d  year)  5,200  cubic  yards  had  been  removed.  The  Illinois  Steel  Company 
,0  the  beginning  of  the  work  under  this  contract,  dredged  a  channel  from  the 
lir  slip.  This  was  100  feet  in  width,  with  its  northerly  limit  70  feet  south 
ih  pier.  Work  nnder  the  contract  waft  therefore  done  north  and  south  of 
el,  until  the  slip  was  reached,  after  which  the  channel  was  dredged  to 
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withiD  50  feet  of  each  of  the  piers.  This  work  was  done  under  a  special  anthority, 
and  with  fands  from  an  unexpended  halauce  of  the  appropriation  of  An^ust  17, 1894. 

In  the  act  of  Congress  of  Jane  3,  1896,  an  appropriation  of  $75,000  was  made  for 
the  improvement  of  this  harhor.  Bids  were  accordingly  advertised  for,  and  opened 
on  the  24th  of  August,  1896,  for,  first,  completing  the  dredging  of  the  channel 
farther  up  the  river,  and  to  within  25  feet  of  the  piers,  and  to  a  depth  of  20  feet 
below  low  wat«r  of  1847;  and  second,  the  extension  of  the  south  pier  800  linear  feet. 

These  contracts  were  awarded  to  the  lowest  bidders,  respectively,  viz:  The  first  to 
the  Lydon  &  Di*ews  Company,  of  Chicago,  111.,  for  dredging  160,000  cubic  yards, 
more  or  less,  of  material,  at  the  rat«  of  9  cents  per  cubic  yard — the  lowest  price  ever 
received  in  this  harbor.  The  second  to  the  Uausler  &  Lutz  Towing  and  Dock 
Company,  of  South  Chicago,  111.,  for  pier  extension,  800  linear  feet,  at  the  rates  for 
work  done  and  materials  secured  in  place,  as  given  hereafter  in  the  copy  of  the  lost 
estimate. 

Both  these  contracts  were  entered  into  on  the  Ist  of  September,  1896. 

On  the  8th  of  June,  1897,  bids  were  opened  for  the  rebuilding  of  the  superstmo- 
ture,  six  courses  high,  over  the  outer  500  linear  feet  of  the  North  Pier,  and  for  a 
*  clump  of  piles  at  the  end  thereof.  A  contract  for  this  work  was  awarded  on  the 
14th  of  the  same  month  to  Mr.  George  Cooper,  of  Manitowoc,  Wis.,  the  lowest 
bidder,  at  the  following  rates,  viz:  For  pine  timber,  $23  per  M  feet  B.  M. ;  for 
wronght-iron  drift  bolts,  2^  cents  per  pound;  for  stone,  $6  per  cord  of  128  on  bio 
feet;  for  white-oak  piles,  $11  each;  and  for  Ulster  iron  chain,  12  cent<s  per  pound. 

The  prices  bid  were  for  all  materials  secured  in  place,  and  included  also  the 
removal  of  the  old  work  and  the  replacing  of  the  old  stone,  and  the  elevated  walk; 
if  required. 

WORK  DONE  DURING  THE  YEAR. 

Work  under  contract  with  Messrs.  Norris  G.  Dodge  &  Son  was  completed  on  the 
26th  of  Angnst,  1896,  after  a  total  of  27,537.2  cubic  yards  of  material  had  been 
removed  (including  the  amount  dredged  during  the  previous  fiscal  year,  5,200  cubic 
yards).  The  time  originally  fixed  for  the  expiration  of  the  contract  was  July  31, 
bat,  owing  to  the  very  unfavorable  weather  prevailing  during  that  season,  an  exten- 
sion of  time  was  granted  to  the  20th  of  August.  Owing  further  to  some  special, 
necessary  work  in  the  draws  of  the  Ninety-second  Street  bridfi[e,  done  under  a 
special  written  agreement,  the  completion  of  the  contract  was  delayed  until  the 
date  given  above.  The  contractors  received  the  final  payment  and  the  contract  was 
closed. 

Dredging  operations  under  contract  with  The  Lydon  &  Drews  Compaay  com- 
menced on  the  7th  of  September,  with  three  dredges  and  eight  dump  scows.  In 
consideration  of  the  very  low  price  for  this  work,  the  contractors  were  allowed  to 
extend  their  operations  some  distance  beyond  what  has  been  considered  as  the 
boundary  between  the  river  and  the  harbor  (the  intersection  with  the  original  shore 
line),  and  thus  the  material  removed  exceeded  that  contracted  for  by  40,669.4  cubic 
yards,  amounting  in  all  to  2(X),669.4  cubic  yards.  The  contract  was  completed  on  the 
18th  of  November,  1896;  the  contractors  received  the  final  payment  on  the  20th  of 
that  month,  and  the  contract  was  closed.  The  channel  dredged  under  this  contract 
extended  from  deep  water  in  the  lake  to  the  Car  Ferry  Company's  slip. 

The  work  of  extending  the  south  pier  800  linear  feet,  under  contract  with  the 
Hausler  &  Lutz  Towine  and  Dock  Company,  was  commenced  on  the  23d  of  Septem- 
ber, 1896,  and  completed  on  the  30th  of  June,  1897.  The  contractors  deserve  special 
mention  for  the  class  of  work  done  under  this  contract.  The  alignment  and  level  of 
the  work  are  exceptionally  good,  and  the  materials  used  were  of  exceptionally  good 
quality.  The  last  estimate  was  submitted  for  payment  and  the  contract  closed,  and 
as  this  estimate  gives  a  full  account  of  all  the  materials  used  under  the  contract, 
and  also  the  prices  paid,  it  is  submitted  herewith.    It  is  as  follows : 

808,966.6  feet  B.  M.  hemlock  timber,  at  $15.25 $12,336.74 

281,686  feet  B.  M.  pine  timber,  at  $19.50 5,492.88 

20,917  feet  B.  M.  oak  plank,  at  $28 585. 68 

320  pine  piles,  at  $8.50  each 2,720.00 

13  white-oak  piles,  at  $8.50  each 110.60 

82,056  pounds  wrought-iron  driftbolts,  at  2^  cents 2, 051. 40 

6,480.4  pounds  wrought-iron  screw  bolts,  at  3  cents 194. 41 

2,205  pounds  wrouj^ht-iron  spikes,  at  4  cents 88.20 

222  pounds  Ulster  iron  chain,  at  10  cents 22.10 

819  pounds  boiler  iron,  at  10  cents 81.90 

2,326.12  cords  of  stone,  at  $5  per  cord 11,630.60 

4^19. 1  cubic  yards  of  dredging,  at  18  cents  per  cubic  yard 759. 44 

Total 36,073.95 

The  payments  previoosly  made  aggregated 31,048.22 

And  the  contractors  were  paid 6,025.73 
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The  cribs  in  tliis  work  were  8  in  nnmber,  100  ^t  each  in  length,  20  feet  in  width, 
and  16  courses  (16i  feet)  in  height. 

The  first  crib  was  sank  on  the  22d  of  October,  1896,  the  last  on  the  11th  of  May, 
1897.  They  were  covered  by  a  snperstrnctare  6  feet  high,  similar  in  construction  to 
that  of  the  crib.  Some  new  innovations  were  adopted  for  this  work.  Experience 
bfls  shown  that  in  pier  work  of  this  kind  the  coursers  at  or  near  the  water  level 
become  in  time  very  seriously  affected  by  the  action  of  ice,  which  in  many  cases  has 
worn  away  the  otherwise  sound  timbers  to  abnost  half  of  their  width,  leaving  a 
very  poor  support  for  a  new  superstructure,  when  needed.  To  protect  these  timbers 
an  ice  guard  was  constructed  along  the  new  work.  This  consists  of  2  by  12  inch  oak 
pladk,  5  feet  in  length,  spiked  on  to  the  work  perpendicularly,  so  that  the  bottom 
would  reach  2  feet  below  low  water  and  the  top  3  feet  above.  A  3  by  12  inch  oak  wale 
was  afterwards  bolted  on  to  bind  the  whole  together.  Another  deviation  from  the 
usual  modes  of  construction  was  the  strengthening  of  the  comers  at  the  end  of  the 
pier  by  surrounding  them  with  a  covering  of  boiler  iron,  in  a  similar  manner  to  that 
used  in  Chicago  Harbor  a  few  years  ago.  For  further  protection  of  the  end  of  the 
pier,  a  clump  of  13  oak  piles  was  placed  there,  with  its  center  about  15  feet  there- 
from and  in  line  with  the  channel-side  longitudinals.  Riprap  was  placed  along 
both  sides  of  the  pier  and  around  the  clump. 

A  walk,  consisting  of  two  3  by  12  inch  hemlock  plank  laid  side  by  side,  was  laid 
along  the  middle  of  the  pier  and  throughout  its  whole  length. 

The  outer  500  linear  feet  of  the  north  pier  have  for  some  time  been  in  need  of 
repair.  On  account  of  the  exceptionally  low  prices  at  which  the  work  of  the  south 
pier  extension  was  made,  there  was  an  unexpended  balance  available,  sufficient  in 
amount  to  have  this  work  done,  which  was  the  more  needed  on  account  of  a  pro- 
posed new  iron  light-house,  as  substitute  for  the  old  frame  beacon  located  at  the 
end  of.  that  pier.  Authority  was  obtained  for  rebuilding  the  superstructure.  Bids 
were  opened  on  the  8th  of  June,  1897.  Mr.  George  Cooper,  of  Manitowoc,  Wis.,  was 
the  lowest  bidder  and  he  was  awarded  the  contract  on  the  14th  of  the  same  month. 
The  removal  of  the  old  work  under  this  contract  was  commenced  on  the  25th  of  June. 
About  80  linear  feet  were  removed,  but  no  new  work  was  done. 

TOTAL  WORK  DONB  UNDER  THE  C0KTRACT8. 

The  contract  with  Messrs.  NoiTis  G.  Dodge  &  Son  was  completed  on  the  26th  of 
August,  1896.  The  total  amount  of  work  done  was  the  removal  of  27,537.2  cubic 
yards  of  material. 

The  contract  with  the  Lydon  &  Drews  Company  was  begun  on  the  7th  of  Septem- 
ber, 1896,  and  completed  on  the  18th  of  November  of  the  same  year.  The  total 
amount  dredged  under  this  contract  was  200,669.4  cubic  yards. 

The  contract  with  the  Hausler  &  Lutz  Towing  and  Dock  Company  was  begun  on 
the  23d  of  September,  1896,  and  completed  on  the  30th  of  June,  1897.  Eight  hun- 
dred linear  feet  of  new  pier  extension  was  completed,  and  one  clump  of  piles,  under 
this  contract.  Under  contract  with  Mr.  George  Cooper,  80  linear  feet  of  the  old 
superstructure  over  the  North  Pier  was  removed,  but  no  new  work  was  done.  Work 
under  this  contract  commenced  on  the  25th  of  June,  1897. 

PRESEin'  CONDITION  OP  THE  HARBOR. 

The  harbor  channel  between  the  piers  has  now  a  depth  of  20  feet,  but  through  the 
outside  bar  it  has  filled  in  more  or  less,  since  the  dredging  operations  were  completed, 
by  the  numerous  storms  of  this  year.  This  will  undoubtedly  recur  regularly  until 
the  proposed  northerly  breakwater  has  been  built  to  protect  this  area.  The  North 
Pier,  east  of  the  Illinois  Steel  Company's  Slip,  is  in  good  condition,  except  the  super- 
structure, which  is  just  about  to  be  rebuilt.  The  revetment  west  of  the  slip  is  very 
much  broken  up.  The  adjoining  land  belongs  to  the  Steel  Company.  The  South 
Pier  is  in  good  condition,  with  the  exception  of  about  500  linear  feet,  which  is  in 
need  of  new  superstructure. 

llie  Illinois  Steel  Company  has  done  some  dredging  at  their  own  expense  in  the 
channel,  through  the  outer  bar,  and  in  their  own  harbor  during  the  past  year. 

A  map  showing  work  done  during  the  year  and  work  proposed  to  be  done  during 
the  ensuing  year  is  respectfully  submitted  herewith. 

I  am,  M^jor,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCRANTZ, 

A$9%8tant  Engineer. 

M^}.  W.  L.  Marshall, 

CarpB  of  Engineeri,  U,  8,  A* 
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I  I  4. 

IMPROVEMENT  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

The  object  of  this  work  as  originally  projected  was  to  secure  a  chan- 
nel 16  feet  in  depth,  200  feet  wide,  from  the  mouth  of  the  river  to  one- 
half  mile  east  of  Hammond,  Ind.,  to  increase  the  facilities  for  handling 
the  commerce  of  this  region  and  to  give  relief  to  the  overcrowded  port 
of  Chicago. 

The  history  of  the  work,  especially  as  regards  the  conditions  imposed 
by  various  river  and  harbor  acts  of  Congress,  maybe  found  in  the  Annual 
Keports  of  the  Chief  of  Engineers  prior  to  1890,  especial  attention  being 
invited  to  the  Report  of  1889,  page  2142. 

The  United  States  have  acquired  the  right  of  way  and  releases  from 
claims  for  damages  by  reason  of  the  improvement  of  Calumet  River 
over  the  stretch  from  the  mouth  of  the  river  to  the  outlet  from  Lake 
Calumet,  the  limits  of  the  improved  channel  to  be  dock  lines  200  feet 
apart,  which  have  been  established  by  authority  of  the  Secretary  of  War. 

The  improvement  above  the  forks,  or  from  the  forks  to  one-half  mile 
east  of  Hammond,  Ind.,  can  not  be  made  of  the  full  width  of  200  feet 
until  the  right  of  way  and  releases  from  damages  have  been  acquired 
by  the  United  States.  In  view  of  this  fact,  under  provisions  of  various 
acts  of  Congress,  the  work  has  been  subdivided  into  two  sections — 

(1)  From  the  mouth  of  the  river  to  the  forks  of  the  Calumet  ("Below 
the  Forks"). 

(2)  From  the  forks  to  one-half  mile  east  of  Hammond,  Ind. 

No  steps  have  been  authorized  by  Congress  or  undertaken  by  parties 
interested  to  secure  rights  of  way  and  releases  from  damage  claims  for 
the  improvement  above  the  forks,  and  consequently  work  has  been  car- 
ried on  in  desultory  fashion  over  that  section  in  an  attempt  to  secure  a 
channel  60  feet  wide  and  10  feet  deep.  This  section  is  part  of  an  old 
river,  now  dead,  or  without  current  to  carry  off  the  filth  cast  into  it  from 
slaughter  houses  and  manufactories  near  Hammond  and  from  the  sew- 
ers of  the  town.  The  dredged  channels  were  filled  up  with  filthy  deposits 
as  fast  as  excavated,  and  after  repeated  attempts  to  secure  the  depths 
sought  the  work  was  abandoned  in  1896,  for  reasons  more  fully  given 
in  the  Report  of  the  Chief  of  Engineers,  United  States  Army,  for  that 
year. 

On  the  lower  section  of  the  river,  or  from  its  mouth  to  the  forks  of  the 
Calumet — this  section  lies  wholly  within  the  State  of  Illinois — system- 
atic work  has  been  carried  on  since  1888  up  to  the  close  of  the  fiscal 
year  1896  to  secure  a  channel  200  feet  wide  and  16  feet  deep,  and  prior 
to  that  date  the  work  had  been  extended  as  far  as  to  One  hundred  and 
eighteenth  street  crossing,  a  distance  of  3J  miles,  with  the  exception  of 
a  short  stretch  of  rock  and  hardpan,  involving  the  future  excavation 
of  about  9,000  cubic  yards  of  rock  in  place,  over  which  stretch  the  full- 
depth  channel  is  only  80  feet  wide.  The  work  deteriorated  rapidly  in 
depth  near  the  upstream  limit  and  much  of  it  had  been  dredged  the 
second  time. 

In  view  of  the  rapid  increase  in  size  and  draft  of  vessels  on  the  Great 
Lakes,  due  the  near  completion  of  an  enlarged  channel  between  Duluth, 
Chicago,  and  Buffalo,  and  of  the  impracticability  of  speedily  providing 
elsewhere  at  Chicago  a  channel  of  sufficient  capacity  for  such  large 
vessels.  Congress  provided  in  the  river  and  harbor  act  of  June  3, 1896, 
that  the  Calumet  River  may  be  dredged  to  a  depth  of  20  feet  for  2  miles 
southward  from  the  mouth.  The  elevators,  coal  and  salt  docks,  and 
principal  establishments  along  the  river  are  within  this  2-mile  limit. 
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CONDITION  OP  THE  WORK  JUNE  30,  1897, 

There  have  been  remoyed  by  dred^ng  between  the  month  of  the 
river  and  One  hundred  and  eighteenth  street,  in  making  the  16-foot 
channel,  1,436,358  cubic  yards,  and  in  maintaining  this  channel  by 
redredging  330,862  cabic  yards,  or  in  all  on  this  16-foot  project  1,767,220 
cubic  yards. 

In  dredging  the  20-foot  channel,  about  1^  miles  have  been  completed 
to  full  dimensions,  from  which  222,400  cubic  yards  have  been  removed. 

In  the  attempt  to  make  and  maintain  a  channel  60  feet  wide  and  10 
feet  deep  from  the  forks  to  one-half  mile  east  of  Hammond,  Ind.,  there 
has  been  done  in  primary  dre<lging  to  make  the  channel  150,094  cubic 
yards,  and  in  redredging  98,422  cubic  yards.  The  channel  is  now  in 
much  worse  condition  than  when  the  work  begun. 

The  channel  below  the  forks  fills  in  at  the  rate  of  about  22,340  cubic 
yards  per  mile  per  annum,  and  there  remains  about  240,000  cubic  yards 
of  redredging  to  restore  the  channel  to  its  full  depth  between  the  end 
of  the  20-foot  channel,  near  One  hundred  and  sixth  street,  and  the  end 
of  the  dredged  16-foot  channel,  at  One  hundred  and  eighteenth  street. 
Above  One  hundred  and  eighteenth  street  boats  caMrying  more  than  7 
feet  can  not  pass,  and  in  the  vicinity  of  Hammond,  Ind.,  it  will  be 
difficult  for  boats  to  navigate  drawing  as  much  as  5  feet. 

WORE  DONE  DXTRING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $50,000,  and 
therein  Congress  adopted  the  project  contained  in  the  report  of  Feb- 
ruary 21, 1896,  as  far  as  to  authorize  the.Oalumet  Eiver  to  be  dredged 
to  a  depth  of  20  feet  from  the  mouth  of  the  river  a  distance  of  2  miles 
southward  therefipom.  With  the  approval  of  the  Chief  of  Engineers, 
United  States  Army,  a  contract  was  entered  into  with  0.  E.  Mitchell 
&  Co.,  Ludington,  Mich.,  the  lowest  responsible  bidders  for  the  work, 
September  1, 1896,  for  dredging  320,000  cubic  yards,  more  or  less,  at  13| 
cents  per  cubic  yard,  measured  in  place.  Work  began  under  the  con- 
tract September  15, 1896,  and  at  the  close  of  the  year,  June  30, 1896, 
there  had  been  removed  222,400  cubic  yards,  carrying  the  20-foot  chan- 
nel from  the  mouth  of  the  river,  at  Calumet  Harbor,  a  distance  of  1^ 
miles  southward. 

The  estimate  for  the  work  was  $51,700,  and  the  amount  appropriated 
will  barely  accomplish  it. 

The  want  of  a  turning  or  winding  basin  in  Calumet  Eiver  was  so 
evident  and  urgent  that  one  was  laid  out  in  the  old  channel  at  the  cut- 
off, opposite  the  Counselman  Elevators  slip,  giving  sufficient  room  for 
turning  or  winding  the  largest  vessels  trading  on  the  Great  Lakes. 
Similar  basins  should  be  constructed  at  intervals  of  1  mile  in  any  waters 
under  control  of  the  United  States  for  purposes  of  navigation.  Such 
places  exist  in  the  old  beds  of  the  river  where  cut-offs  have  been  made 
in  straightening  the  channel,  and  tiie  dock  lines  should  be  changed  to 
pre-empt  such  basins. 

Kow  that  a  sufficient  channel  has  been  made  in  the  lower  part  of  the 
Calumet  Biver,  this  harbor  is  one  of  the  best  on  Lake  Michigan.  Large 
vessels  can  enter  and  reach  their  berths  with  little  or  no  aid  from  tugs, 
and  the  bridges,  with  the  exception  of  the  three  bridges  nearly  in  con- 
tact of  the  Baltimore  and  Ohio,  Pennsylvania,  and  Lake  Shore  rail- 
roads, are  not  obstructive  for  the  largest  vessels.  The  three  bridges 
named  require  removal  or  material  modification. 


Digitized  by 


Google 


2812      REPOBT   OF   THE   CHIEF   OF   BKGtNEEBS,  U.  8.  ARMY. 

PBOPOSED    USES  OF  FUNDS  NOW  ON  HAND    AND    THOSE  ASKED  FOB 
FOB  THE  FISCAL  1?BAB  ENDING  JUNE  30,  1899. 

It  is  proposed  to  expend  the  fands  now  on  band  in  carr3^ng  on  and 
completing  the  work  on  the  20-foot  channel. 

It  is  proposed  to  apply  tbe  funds  asked  for  to  redredging  the  16-foot 
channel  from  One  hundred  and  sixth  street  to  One  hundr^  and  eight- 
eenth street  and  to  extending  this  channel  southward  from  One  hun- 
dred and  eighteenth  street. 

APPROPRIATIONS. 


By  act  of— 

July5,1884 $50,000.00 

Augusts,  1886 30,000.00 

August  11, 1888 50,000.00 

September  19, 1890 50, 000. 00 

July  13, 1892 75,000.00 

AagOBt  17, 1894 45,000.00 


By  act  of— 

Jane  3, 1896 $60,000.00 

Total*. 350,000.00 

Expended  to  June  30, 1896. . .  317, 336. 28 

Balance  unexpended  June  80, 
1896 32,668.72 


Money  stai-ement. 

July  1,  1896,  balance  unexpended $58,157.98 

June  30, 1897,  amount  expended  during  fiscal  year.... 25,494.21 

July  1, 1897,  balance  unexpended 32,663.72 

July  1, 1897,  outstanding  liabilities $100.00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 22, 433. 03 

22,683.03 

July  1, 1897,  balance  available 10,  ISO.  69 


{Amount  (estimated)  required  for  completion  of  existing  project 700, 000. 00 
Amount  that  can  be  probtably  expended  in  fiscal  year  endi  ng  J  une  30, 1899  250, 000. 00 
Submitted  in  compliance  with  requirement-s  of  sections  2  of  river  an<* 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  propoMoU  for  dredging  in  Calumet  Biver,  IlUnois  {StO,000  oubie  yards,  more 
or  less),  received  in  response  to  advertisement  of  August  S,  1896,  and  opened  at  1$  m,, 
August  24,  1896,  ly  Maj,  W.  L,  Marshall,  Corps  of  Engineers, 


No. 


ITame  of  bidder. 


AddraM. 


Price 

pep 

onbio 

yard. 


Amonnt. 


G.  E.  Mitchell  &  Co.a 

Arthnr  H.  Voeel 

W.A.McGilli8&Co 

Carkin,  Stickney  &.  Cram  h 

GhicaKo  Dredging  and  Dock  Co. , 

Raoine  Dredge  Co , 

Lydon  &  Drews  Co 

Oreen'a  Dredging  Co 


Lndington,  Mich . 
Hilwaokee.  Wia.. 

Chicago,  HI 

Detroit,  Mich 

ChicagOjIU 

Racine,  wia 

Chicago,  HI 

do 


Omtt. 
13i 

16« 

13i 

16 

24 

17 

14 


$42, 400. 00 
49,000,00 
52,480.00 
42, 800. 00 
51,200.00 
76,800.00 
64,400.00 
44,800.00 


aLoweetbid. 


6  Jnstifloation  of  gnarantorB  irregular. 


Contract  for  improving  Calumet  Biver,  Illinois,  in  force  during  fiscal  year  ending  June  30, 

1897. 


Kama  and  addreas  of  contractor. 

Katore  of  contract. 

Date. 

To  expire. 

CS-Mitohea  A  Co.,  Lndington,  liloh 

Died  ffinir ................... 

Sept  1,1806 

Sept  1.1897 
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bport  of  mb.  o.  ▲.  m.  liljbngrantz,  assistant  ek6inebs. 

United  States  Engineer  Office, 

CUoago,  III,  July  S,  1897, 
have  the  honor  to  Babmit  herewith  a  report  on  operations  in  Calamet 
ns  and  Indiana,  for  the  fiscal  year  ending  Jane  30, 1897. 
Qrinning  of  the  year  there  was  no  contract  in  force  for  any  work  to  be  done 
^TOTement  of  this  river,  bat,  money  having  been  appropriated  for  this 
the  act  of  Congress  of  June  3, 1896,  bids  were  advertised  for  and  opened 
of  Angnst  following.  A  contract  was  entered  into  with  the  lowest  bid- 
I.C.  E.Mitchell  &  Co.,  of  Lndington,  Mich.,  on  the  Ist  of  September  of 
ar  for  dredging  the  channel  from  the  month  of  the  river  to  One  hnndred 
breet  Bridge,  a  distance  of  2  miles,  to  a  depth  of  20  feet  below  low- water 
the  removal  of  320,000  cubic  yards,  more  or  less,  of  material,  at  the  rate 
I  per  cnbio  yard 

WORK  DONE  DURING  THE  TEAR. 

der  the  contract  commenced  on  the  15th  of  September,  1896,  with  one 
nglng  to  Messrs.  Norris  G.  Dodg:e  A  Son.  Later  the  plant  was  increased 
he  contractors'  own  dredges,  which  had  been  delayed  on  their  way  to  this 
»  prevailing  severe  storms  of  the  season.  The  progress  was  quite  slow 
ae.  On  the  30th  of  November  the  channel  was  completed  for  a  distance 
t,  or  up  to  the  Counselman  Elevators  slip. 

of  a  basin  for  large  vessels  to  turn  around  in  had  been  apparent  for  some 
he  old  channel  opposite  the  just-mentioned  slip  offering  a  favorable 
ich  a  basin,  it  was  then  decided  to  construct  one  at  that  place  with  the 
as  that  given  to  the  river,  and  this  was  done.  It  was  completed  on  the 
ember,  1896,  after  which  operations  were  closed  for  the  season.  Work 
d  on  the  30th  of  March,  1897,  but,  the  progress  continuing  slow  and  below 
ments  of  the  contract  (60,OKX)  cubic  yards  per  month),  the  contractors 
led  that  no  payments  would  be  made  until  the  terms  of  the  contract  were 
ith,  and  accordingly  no  payment  was  made  in  the  month  of  April.  Ilie 
secured  then,  on  the  8th  of  May  following,  the  services  of  an  additional 
onging  to  the  Sheboygan  Dredging  and  Dock  Company,  and  the  results 
ially  improved. 

t  amount  of  material  removed  up  to  the  end  of  the  fiscal  year  can  not  be 
he  payments  are  made  according  to  measurement  in  place,  and  the  work 
g  the  month  of  June,  though  practically  completed,  has  not  yet  been 
The  channel  completed  prior  to  June  1,  and  paid  for,  was  4,726  feet  in 
contained,  including  the  turning  basin,  167,4^  cubic  yards.  The  chan- 
was  about  completed  at  the  close  of  the  month  of  June,  is  2,060  feet  in 
will  contain  about  55,000  cubic  yards  of  material.  On  this  basis  there 
tmoved  up  to  the  end  of  the  year  about  222,400  cubic  yards,  completing 
1  for  a  distance  of  6,786  feet,  or  slightly  in  excess  of  1^  miles.  Large 
lavs  occasionally  been  found  in  the  channel.  On  the  30th  of  June  last 
1  of  one  of  these  occupied  four  and  three-fourths  hours, 
was  done  daring  the  year  in  the  river  above  the  forks. 

PRESENT  OONDITION  OF  THE  RIVER. 

%t  present  a  20-foot  channel  from  deep  water  in  the  lake  to  the  Chicago 
ing  CompauVs  dry  dock.  Thence  to  One  hundred  and  sixth  street  there 
bge  deptn  of  from  16  to  17  feet,  which,  however,  is  to  be  increased  to  20 
^  the  present  working  season.  No  soundings  have  been  taken  above  One 
id  sixth  Strest  Bridge  since  the  writing  of  last  year's  report. 

PROGRESS  OF  THE  RIVER  IMPROVEMENT. 

bowing  the  total  amount  of  work  done  in  this  river  since  the  beginning 
rovement  is  respectfully  submitted  herewith.  This  shows  the  various 
mder  which  work  has  been  done  with  results  and  details  pertaining  to 


WORK  PROPOSED  FOR  THE  ENSUING  YEAR. 

>osed  to  continue  and  complete  the  work  provided  for  under  the  existing 
D  wit,  the  deepening  of  the  channel  to  20  feet  below  low  water  of  1847 
)  One  hnndred  and  sixth  Street  Bridge.  The  available  funds  will  be  suf- 
bhis  work  but  not  for  any  work  beyond  this  place,  wherefore  the  redredg- 
}hannel  between  One  hundred  and  seventh  and  One  hundred  and  eleventh 
>vided  for  in  the  specifications  in  case  the  available  funds  shoold  permit, 
I  done  under  this  contract. 
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According  to  the  terms  of  the  contract  the  work  mast  be  completed  on  or  before 
the  Ist  of  September;  1897.  It  probably  will  if  the  plant  in  use  at  present  is  main- 
tained at  work. 

I  am,  M^or,  very  respeotfaUj;  your  obedient  servant, 

O.  A.  M.  LUJBNCBANTZ, 

AsiUtant  Engineer. 
M%j.  W.  L,  Marshall^ 

Corpa  of  JEngineere,  U.  8,  A. 


ACCOUNT  OF  UIPBOYEMENT  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

A.Selow  the  forks;  channel  200  feet  toide. 
[Contraota  1  to  5, 16  feet  deep ;  oontraot  6,  20  feet  deep.] 


Contract. 

Period  of  work. 

No. 

t>ate. 

Contractor. 

Beginning. 

Ending. 

New 
channel. 

Re- 

dredg. 

ing. 

TotaL 

1 

Nov.   5,1888 
Dec.  10,1890 
Oct.  28.1892 

a  May,    1894 
Oct.     1, 1894 
Sept.  1,1896 

W.A.McGffli»&Co.... 

Wheeler  Sl  Purcell 

Shebovean  Dredge  and 

W.A.McGillia&Co.... 
do 

May    4,1889 
Apr.    6,1891 
May  30,1893 

May  24,1894 
Oct.     1, 1894 
Sept.  15, 1896 

Deo.  21, 1890 
June  30, 1892 
May    9,1894 

Aug.  22, 1894 
Aug.  20, 1895 
In  force 

OvMeydt. 
365.710 

0u.yd9. 

Oubieydt. 
771,737 

) 

365, 719 

8 

4 

298,902 

101,632 

50,035 
179,195 

400.534 
50,035 

5 

179. 195 
222,400 

0 

C.E.  Mitchell  A  Co 

Total  to  end  of  fla* 
calyear. 

5222,400 

1,658,758 

330,862 

1,989,620 

No. 

Contractor. 

Price  per 
cubic  yard. 

Cost  of— 

Length  of  channel 
improved. 

New  channeL 

Redredging. 

New. 

Redredged. 

\ 

W.A.McGilli8&0o.... 

Wheeler  APurcell 

Sheboygan  Di^ge  and 
Dock  Co     

Genu. 
11.75 
12.25 

10.7 
10.7 
16.5 
13.25 

190,679.10 
44,800.58 

81,982.52 

Feet. 
12,165 
4,020 

3,333 

Fe9L 

2 

8 

$10,874.62 
5, 353. 74 
29,567.16 

2,300 

4 

W.  A.  Gillie  &  Co 

do                    

e8,700 

5 

11,820 

9 

C.B.  Mitchell  &  Co 

29,468.00 

d6,786 

Total  t( 
caly< 

)endof  fis- 
)iir 

IM.  030. 90 

45, 795. 52 

26,304 

14.128 

a  A  special  agreement. 
*  '  'nately.' 

nnt  being  only 
not  included  in  total  length  dredged. 


b  Approzimali 
eThist 


amount  being  only  for  "half  width  "  and  other  half  being  done  under  following  contract, la 

ided  in  total  length  dredged. 

dNew  as  a  20-foot  channel  but  where  dredging  had  been  previously  done  to  16  feet. 

B,^Jbove  theforke;  channel  60  to  70  feet  wide,  10  feet  deep. 


Contract. 

Contractor. 

Period  of  work. 

Amounts  dredged. 

No. 

Date. 

Beginning. 

Ending. 

New 
channel. 

Re- 
dredg- 
ing. 

Total. 

1 

Aug.  11, 1887 
Oct.  31,1888 
Oct  28,1892 

Oct     1,1894 

S.O.  Dixon 

Sept.,     1887 
May    7,1889 
May  15,1893 

Oct.  11,1894 

May    5,1888 
Aug.  12, 1889 
June   5,1^94 

a  Dec.  6,1894 

Cubieyde. 
76,804 
54,100 
19,190 

Cu^yd*. 

*i6,'728 
72, 772 

14.924 

CvJbicydM. 
76,804 

2 
8 

4 

Bnrdick&McMahon.... 

Wisconsin  Dredge  and 
Dock  Co. 

McMahon  &  Montgom- 
ery Co. 

rCotal  to  end  of  fis- 
cal year. 

64,826 
91,962 

14,924 

150,094 

98,422 

248,516 

a  The  contract  was  canceled  at  the  request  of  contractors  March  18, 1895. 
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B,—Ah<n}e  the  forks;  ehannel  60  to  70  feet  wide,  10  feet  dMp~Oontinaed. 

T7i> 

Contractor. 

Price  per 
cubic  yard. 

Cost  of— 

liCngth  of  channel 
improTed. 

New  ohanneL 

Bedredging. 

New. 

Kedreaged. 

I 

R.O  INxon 

OentM, 
11 
22 

13.7 

12.9 

$8,448.44 
11,902.00 

2,629.03 

Feet. 
4,900 
5,600 

2.900 

FeeL 

2 
3 

Bardick  6t.  McMahon . . . 

WiftOOQBln   Dredg  and 

Dock  Co 

$2,959.72 
9,909.76 
1,925.20 

2,200 
4.900 

4 

MoMahon  Sc  Montgom- 
0ry  Co 

1,500 

Total  to  end  of  fla- 
caI  vear. ........ 

22,979.47 

14,254.68 

13,400 

8,600 

lis. 

IMPROVEMENT  OP  ILLINOIS  EIVEB,  ILLINOIS. 

The  object  of  this  improvement  is  to  secure  ultimately,  iu  Connection 
with  an  enlargement  of  the  Illinois  and  Mississippi  Canal,  or  an  equiv- 
alent enlarged  channel,  a  waterway  from  the  southern  end  of  Lake 
Michigan  to  the  Mississippi  Eiver  of  sufficient  capacity  for  large-sized 
Mississippi  Eiver  steamboats,  and  for  military  and  naval  purposes. 

The  present  project  was  adopted  in  1880,  and  contemplates  the  exten- 
sion of  the  slack- water  improvement  begun  by  the  State  of  Illinois, 
from  the  mouth  of  Copperas  Creek  to  the  Mississippi  Eiver  at  Grafton, 
111.,  a  distance  of  135  miles.  The  project  includes  the  construction  of 
two  locks,  each  350  feet  in  length  of  chamber,  75  feet  in  width,  and 
with  7  feet  depth  at  low  water  over  sills,  and  dredging  the  channel 
where  necessary  to  secure  that  depth  of  water  at  low  water  throughout 
the  pools  created  by  the  dams. 

The  locks  and  dams  have  been  completed  and  have  been  in  use  since 
1889  and  1893,  respectively.  One  is  situated  at  Lagrange,  79  miles 
above  the  mouth  of  the  Illinois,  the  other  at  Kampsville^31  miles  from 
the  Mississippi. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  construction  of  locks  and  dams  at  Henry 
and  Copperas  Creek,  completing,  except  dredging,  that  part  of  the  proj- 
ect between  Lasalle  and  the  mouth  of  Copperas  Creek,  a  distance  of 
about  90  miles,  over  which  section  the  State  of  Illinois  collects  tolls. 

In  executing  this  work  the  United  States  has  expended  prior  to  June 
30, 1897,  $1,344,090.62,  including  $25,000  from  appropriation  of  August 
11, 1888,  for  surveys,  and  exclusive  of  $62,359.80  expended  upon  a  foun- 
dation for  Copperas  Creek  Lock,  afterwards  completed  by  the  State  of 
Illinois. 

An  additional  amount  of  $747,747  was  expended  by  the  State  of 
Illinois  at  Henry  and  Copperas  Creek. 

CONDITION  OF  THE  WORK  JUNE  30,  1897. 

During  the  fiscal  year  ending  June  30, 1897,  the  following  work  was 
done: 

The  condition  of  the  dredging  plant  as  reported  in  the  last  annual 
report  was  such  that  it  was  necessary  to  practically  rebuild  the  dredges 
and  tenders.    Consequently,  two  new  dredge  tenders  were  constructed 
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by  hired  labor  at  the  United  States  yards  at  Keokuk,  Iowa.  A  new 
hnll  was  constructed  for  dredge  Ko.  1  and  new  cranes  for  both  dredges, 
a  new  hull  for  a  quarter- boat  fbr  the  dredge  crews  was  constructed,  and 
a  general  overhauling  and  repair  of  the  other  plant  made. 

On  account  of  the  litigation  over  the  Moliue  Bridge  across  Eock 
Eiver,  the  dredging  plant  constructed  the  preceding  year  for  the  Illi- 
nois and  Mississippi  Canal  could  not  be  used  and  was  transferred  to  the 
Elinois  River,  awaiting  the  removal  of  that  obstruction. 

The  repairs  and  renewals  were  not  completed  until  the  spring  of  1897, 
and  work  was  further  delayed  awaiting  the  subsidence  of  the  flood  in 
the  Illinois  River. 

Work  began  May  17, 1897,  and  at  the  close  of  the  year  61,631  cubic 
yards  of  material  had  been  dredged  from  the  bars  at  Devils  Elbow, 
Grand  Island,  Sugar  Greek,  and  Macoupin  Creek.  Work  was  still  in 
progress  at  the  close  of  the  year  at  Macoupin  Greek  Bar.  The  bars  are 
being  dredged  to  allow  the  full  depth  to  be  attained  at  low  water  over 
a  ]  practicable  width  of  channel. 

With  few  exceptions  the  dredged  channels  are  reasonably  permanent, 
the  exceptions  being  at  mouths  of  certain  creeks  and  tributaries  which 
bring  in  detritus  from  the  bluffs.  Such  places  will  require  redredging 
at  intervals  of  from  two  to  three  years. 

The  expenditures  during  the  year  were  mainly  for  renovating  the 
plant.  There  are  now  available  in  good  working  order  on  the  Illinois 
River  3  dredges,  3  steam  tenders,  2  quarter  boats,  6  dump  scows,  and 
several  coal  barges,  and  good  progress  may  be  expected. 

The  shallow  wat^r  outside  of  channels  at  low  water  limits  the  capacity 
of  scow  loads  and  restricts  the  output  of  the  dredges.  It  would  be 
economy  to  construct  one  powerful  hydraulic  dredge,  with  means  for 
transporting  the  spoil  through  pipes,  to  supplement  the  dipper  dredges 
now  employed. 

The  annual  report  of  the  Chief  of  Engineers  for  1896,  page  2597, 
contains  a  concise  r(^Rum6  of  this  improvement  and  remarks  to  which 
attention  is  again  invited. 

During  the  past  fiscal  year  a  good  stage  of  water  existed  in  the 
Illinois  River  throughout  the  season  of  navigation.  Low  water  was 
not  reached  in  any  of  the  pools,  or  below  the  Kampsville  Dam.  The 
tonnage  passiug  Lagrange  and  Kampsville  locks  increased  from  294,983 
to  342,266  tons.  No  report  has  been  received  from  the  State  works 
at  Henry  and  Copperas  Creek,  but  the  United  States  records  show  an 
increase  of  about  15  per  cent  over  the  preceding  year,  although  one 
of  the  most  important  boats  making  triweekly  trips  from  St.  Louis  to 
Kampsville,  destroyed  by  the  cyclone  at  St.  Louis,  was  not  replaced. 
The  year  marked  a  diminution  of  lockages  at  Kampsville  lock  and  a 
considerable  increase  at  Lagrange  lock.  This  has  arisen  from  the  fact 
that  local  traffic  is  directed  to  Peoria  and  is  carried  on  in  large  part  by 
small  steamers  with  barges  carrying  farm  produce. 

The  clearing  and  use  of  bottom  lands  and  the  leveeing  of  the  same 
to  protect  them  against  overflow  is  rapidly  increasing,  and  the  wisdom 
oj  improving  this  natural  waterway  will  become  more  and  more  apparent 
by  the  uses  made  of  it  as  the  channel  is  improved, 

PROPOSED    APPLICATION    OF    FUNDS    NOW    AVAILABLE    AND    THOSE 
ASKED  FOE  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

It  is  proposed  to  apply  the  funds  now  available  to  continuing  the 
dredging  in  the  pools  to  attain  the  full  depth  over  a  practicable  width 
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b1,  to  be  afterwards  widened,  and  to  the  care  and  preservation 
operty  pertaining  to  the  improvement. 

*oposed  to  apply  the  fnnds  asked  for  to  the  purchase  of  an 
1  dredge  and  outfit  and  to  the  completion  of  the  channel 
at  from  Copperas  Greek  to  the  Mississippi. 

DUhurgemenU,  fiscal  year  1897, 

: $200.01 

2,992.67 

dence  and  offloe 5,242.46 

Qd  -plant 13,494.06 

»pair  of  property  and  plant 1,914.06 

1 23,843.16 

APPROPRIATIONS. 

80,  available  from  previous  appropriations •• $38, 337. 81 

1,1880 110,000.00 

3,1881 250,000.00 

i  2,1882 175,000.00 

1884 100.000.00 

i  5,1886 112,500.00 

i  11,1888 200,000.00 

29, 1890,  joint  resolution 200,000.00 

J,  1892 100,000.00 

b  17,1894 35,000.00 

,1896 40,000.00 

1,360,837.81 
rom  all  other  BonroeB 535.40 

1 1,361,373.21 

to  June30,1897 1,344,096.62 

nee  unexpended  June  30, 1897 17,282.59 

Money  statement 

>,  balance  unexpended $41, 125.74 

97,  amount  expended  during  fiscal  year 23, 843. 15 

r,  balance  unexpended 17,282.59 

r,  outstanding  liabilities 3,101.58 

7,  balance  available 14,181.01 

(estimated)  required  for  completion  of  existing  project 357, 000. 00 

bhat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1899  357, 000. 00 
5d  in  compliance  with  requirements  of  sections  2  of  river  and 
acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


BBPOBT  OF  MB.  O.  Y.  BBAINARDy  AB8IBTANT  BNGINSBB. 

Kampsvillb,  III.,  June  SO,  1897. 

I  have  the  honor  to  submit  the  foUowing  report  of  operations  upon 

Illinois  River  for  the  fiscal  ^ear  ending  June  30, 1897: 
k  done  during  the  year  consisted  in  building  a  new  huU  for  dredge  No.  1, 
Inor  repairs  to  the  other  floating  property,  and  dredging  the  channel  of 
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the  riyer  at  the  following  points:  Devils  Elbow,  head  of  Grand  Island,  month  of 
Sngar  Creek,  and  at  moutn  of  Macoupin  Creek.  Two  steam  tenders  were  built  at 
the  Des  Moines  Rapids  Canal  dry  dock  by  Mr.  M.  Meigs,  U.  S.  C.  £. 

BBPAIB8  TO  PLANT. 

Dredge  No,  i. — ^A  new  hull  was  built  for  this  dredge,  using  the' iron  truss  for  sup- 
porting the  crane  from  the  old  hull.  The  hull  is  80  feet  long  by  90  feet  wide  and  7 
feet  4  inches  deep.  The  timber  used  was  principally  Oregon  fir,  of  such  lengths  as 
to  need  no  splices^  even  in  the  gunwales  or  fore-and-aft  Keelsons.  The  macninery 
oif  this  dredge  being  good,  it  was  used  on  the  new  hull,  only  a  new  boiler  being 
purchased.  The  woodwork  of  the  crane  was  renewed,  new  spuds  and  new  dipper 
arms  provided,  the  dippers  were  changed,  a  2^cubic-yard  dipper  beine  put  on  in 
place  of  the  l^ubic-yard  dipper  formerly  used,  the  friction  blocks  of  &e  hoisting 
drum  were  set  out,  and  a  new  cone  for  backing  motion  put  in. 

Dredge  No.  $. — This  dredge  was  ftimished  with  six  new  spuds,  a  new  pair  of  dip- 
per arms,  and  the  Mction  of  the  backing  drum  was  set  out. 

Dredge  Apaeke. — This  dredge  was  famished  with  a  new  set  of  dipper  arms,  new 
brass  bushing  put  in  spider  frame,  one  of  the  spider-frame  arms  welded,  a  switch 
for  turning  the  exhaust  steam  into  the  smokestack  was  connected  with  the  exhaust 
pipe,  and  friction  of  both  hoisting  and  backing  drums  was  set  out. 

Steam-tender  Mmrion, — ^The  hog  chains  were  adjusted,  the  engines  Uned  up,  the 
buckets  on  the  wheel  made  larger  by  increasing  their  depth  4  inches,  and  a  new 
6-inch  lap- welded  flue  put  in  for  a  heater  in  place  of  the  rlveted-Joint  heater  which 
\  witn  the  boat. 


Office  boat— A  lot  of  pigeonholes  for  stationery  were  made,  a  few  plank  put  in  the 
eok  and  guards,  and  new  combing  made  for  the  hatches. 
Launch  n,  M.  Childs. — ^This  boat  was  painted  during  the  winter  after  it  was 


hauled  out  on  the  bank  and  housed. 

Dump  8COW8. — ^New  nosing  was  pat  around  three  of  the  scows,  five  rake  plank  and 
two  rake  timbers  being  put  in  one  scow. 

AUJ>t.~Made  six  skiffs. 

DBBDOINO. 

Work  began  at  Devils  Elbow,  5  miles  below  Havana,  May  17.  This  bar  was  1,800 
feet  long,  with  about  3  feet  of  water  at  low  water  in  the  shoalest  place.  A  channel 
156  feet  wide  was  dug  through  the  bar,  making  7  feet  of  water  at  low  water,  with 
flashboards  on  the  Lagrange  Dam.  The  channel  was  completed  June  1  by  the 
removal  of  17,740  oubio  yards  of  sand. 

Head  of  Grand  Island. — A  bar  about  7  miles  below  Havana,  below  the  head  of 
Grand  Island  in  the  West  Point  Chute,  which  was  a  slight  obstruction,  was  dredged, 
giving  a  channel  105  feet  wide  and  7  feet  deep  at  low  water,  with  flashboards  on  the 
Lagrange  Dam.  The  channel  through  this  bar  was  completed  June  3  by  the 
removu  of  3,219  cubic  yards  of  sand. 

Sugar  Cretic. — ^At  this  point,  which  is  25  miles  below  Havana,  there  are  two  chan- 
nels, one  on  each  side  of  Sugar  Island.  The  one  on  the  east  side  is  used  by  small 
boats  only.  When  the  west  channel  was  dredged  in  former  vears  a  dike  was  bnilt 
across  the  east  channel.  This  dike  was  removed  for  one-half  of  the  width  of  the 
ehannel  and  the  west  channel  dredeed,  a  total  of  4,211  cubic  yards  being  removed 
from  both  channels.  Work  here  began  June  4  and  was  completed  June  8.  The 
dredges  and  outfit  were  then  towed  to  the  mouth  of  Macoupin  Creek,  arriving  there 
June  10,  in  the  evening. 

Macoupin  Creek, — Work  began  at  this  bar,  12i  miles  below  Kampsville  Lock,  June 
11.  A  cut  2,200  feet  long,  130  feet  wide,  with  from  7  feet  to  1\  feet  at  low  water,  was 
made  to  Jane  30.  There  were  26,761  cubic  yards  of  sand  removed  and  dumped  on 
the  east  side  of  the  river,  with  a  view  of  contracting  the  channel  and  forcing  the 
water  through  the  dredged  channel.  This  bar  was  dredged  in  the  fall  of  1894,  but 
heavy  rains  about  the  head  of  Macoupin  Creek,  when  the  water  in  the  river  was  at 
a  comparatively  low  stage,  caused  a  shoaling  until  there  was  less  than  3  feet  of 
water  in  parts  of  the  dredged  channel. 

Very  respectfully,  your  obedient  servant, 

C.  y.  Brainabd,  Anietant  Engineer. 

MiJ.  W.  L.  Marshaix, 

Corpe  of  Engineere. 
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Means  of  {iridaily)  readings  of  the  upprr  gauge  at  Copperas  Creek  Lock,  1896, 
IFlane  of  reference:  Lower  miter  aill.] 


©•y. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

18.40 
18.80 
18.20 
17.90 
17.70 
17.80 
17.47 
17.30 
17.18 
18.97 
18.87 
18.80 
18.70 
18.80 
18.30 
18.13 
15.80 
16.47 
16.88 
15.08 
14.77 
14.67 
14.40 
14.80 
14.20 
14.18 
14.08 
13.90 
13.80 
13.80 
13.93 

14.07 
14.17 
14.38 
14.40 
14.40 
14.60 
14.60 
14.68 
14.73 
14.80 
14.80 
14.80 
14.80 
14.70 
14.80 
14.80 
14.80 
14.60 
14.40 
14.40 
14.40 
14.30 
14.40 
14.68 
14.80 
14.93 
16.07 
15.80 
15.47 



16.68 
16.83 
18.00 
18.07 
16.00 
15.97 
15.90 
15.77 
15.70 
15.83 
15.80 
15.60 
16.47 
16. 4« 
16.40 
16.83 
16.28 
16.17 
16.03 
14.93 
14.77 
14.83 
14.67 
14.48 
14.27 
14.07 
14.00 
18.93 
18.90 
13.77 
13.63 

13.80 
13.80 
13.50 
13.60 
13.47 
13.33 
13.33 
13.23 
13.23 
13.60 
13.50 
13.43 
13.37 
13.30 
13.30 
13.27 
13.20 
13.17 
13.17 
13.17 
13.00 
13.00 
13.00 
13.00 
13.10 
13.10 
13.10 
18.43 
13.50 
13.48 

18.60 
18.47 
18.37 
13.80 
18.27 
13.20 
13.08 
12.93 
12.80 
12.73 
12.83 
12.47 
12.46 
12.30 
12.20 
12.13 
12.17 
12.30 
12.77 
12.97 
13.30 
13.57 
13.73 
13.87 
13.80 
13.80 
13.90 
14.07 
14.28 
14.43 
14.47 

14.47 
14.67 
14.47 
14.40 
14.40 
14.30 
14.20 
14.07 
14.00 
13.80 
13.67 
13.60 
13.60 
13.67 
13.43 
13.30 
13.17 
13.10 
13.10 
13.00 
13.00 
12.03 
12.90 
12.77 
12.67 
12.40 
12.33 
12.30 
12.30 
12.30 

12.17 
12.03 
12.00 
12.33 
12.37 
12.03 
11.97 
11.80 
11.70 
11.60 
11.80 
11.60 
11.50 
11.47 
11.40 
11.27 
11.20 
1L23 
11.48 
11.74 
12.07 
12.30 
12.43 
12.63 
12.84 
13.10 
13.50 
18.88 
14.03 
14.23 
14.43 

14.57 
14.83 
14.80 
14.80 
14.80 
14.70 
14.70 
14.70 
14.70 
14.70 
14.60 
14.50 
14.37 
14.27 
14.08 
18.97 
14.00 
13.00 
13.90 
13.80 
18.77 
13.70 
13.70 
13.63 
13.60 
13.60 
13.60 
13.60 
13.40 
13.40 
13.30 

13.17 
13.07 
13.00 
13.00 
12.90 
12.87 
12.80 
12.80 
12.80 
12.70 
12.70 
12.67 
12.67 
12.77 
12.80 
12.80 
12.90 
13.03 
12.97 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.80 

12.93 
18.10 
13.80 
13.60 
13.90 
14.08 
14.10 
14.13 
14.20 
14.20 
14.20 
14.17 
14.10 
14.07 
13.90 
13.80 
13.70 
13.70 
13.60 
13.60 
13.50 
13.40 
13.40 
13.30 
13.27 
13.13 
12.97 
12.90 
12.83 
12.77 
12.70 

12.80 
12.90 
12.90 
13.00 
13.03 
18.10 
13.20 
18.28 
13.40 
13.30 
18.40 
18.50 
18.60 
13.60 
18.60 
13.50 
13.60 
13.88 
18.70 
18.80 
13.97 
13.97 
13.83 
13.78 
13.70 
13.67 
13.60 
18.50 
18.60 
13.60 

13.40 

3 

13.40 

8 

18.40 

4 

13.30 

6 

13.80 

8 

18.80 

7 

18.  M 

8 

13.88 

9 

13.20 

10 

18.20 

11 

13.20 

12 

13.20 

13 

13.20 

14 

13.20 

16 

18.20 

18 

13.20 

17 

13.20 

18 

18.18 

19 

13.10 

90 

13.10 

21 

13.10 

22 

13.00 

28 

12.98 

24 

25 

12.90 
12.90 

S;:::;::;;..: 

12.90 

27 

12.90 

28 

12.90 

20 

80 

12.80 
12.80 

81 

12.80 

Hmdb. 

15.93 

14.84 

16.08 

13.30 

13.20 

13.40 

12.26 

14.11 

12.87 

18.56 

18.46 

13.12 

Mean9  of  (JhidaQ/ji)  readings  of  ike  lower  gauge  at  Copperas  Creek  Lock,  1896, 
[Plane  of  reference:  Lower  miter  till.] 


Day.     . 

Jtt. 

Veb. 

Mar. 

Apr. 

M»J. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

18.10 
18.00 
17.90 
17.60 
17.40 
17.30 
17.20 
17.10 
16.97 
16.87 
16.73 
16.60 
16.50 
16.80 
16.10 
15.87 
15.60 
15.20 
».03 
14.80 
14.47 
14.27 
14.10 
14.00 
18.00 
18.83 
18.87 
13.63 
13.40 
13.40 
18.60 

18.68 
13.70 
13.90 
14.00 
14.00 
14.03 
14.13 
14.20 
14.30 
14.80 
14.40 
14.40 
14.40 
14.80 
14.20 
14.20 
14.20 
14.10 
14.00 
14.00 
14.00 
14.00 
14.10 
14.23 
14.47 
14.67 
14.73 
16.00 
15.20 

16.47 
16.63 
16.67 
15.60 
16.63 
16.50 
16.50 
16.40 
16.30 
16.30 
16.30 
16.30 
16.23 
15.20 
16.17 
16.07 
14.90 
14.77 
14.70 
14.67 
14.47 
14.37 
14.23 
14.20 
14.07 
14.00 
13.87 
18.73 
13.63 
18.47 
13.38 

13.80 
18.20 
18.13 
13.07 
18.00 
12.90 
12.90 
12.80 

1&60 
12.50 
12.48 
13.37 
12.80 
12.23 
12.07 
11.07 

14.00 
14.10 
14.07 
14.00 
14.00 
14.07 
13.87 
13.60 
13.60 
13.47 
13.40 
13.27 
13.06 
13.00 
12.90 
12.80 
12.77 
12.70 
12.53 
12.37 
12.17 
12.03 
U.93 
11.83 
11.67 
1L47 
U.26 
ILOO 
ia70 
10.47 

10.27 

10.07 

10.00 

10.13 

9.90 

9.63 

9.43 

9.27 

9.07 

8.80 

8.73 

8.50 

8.10 

7.83 

7.63 

7.40 

7.23 

7.47 

7.67 

7.93 

8.80 

8.60 

a77 

9.27 

10.67 

10.88 

11.07 

11.53 

12.00 

12.30 

12.88 

12.97 
18.23 
13.70 
13.67 
13.67 
13.67 
13.87 
13.67 
13.80 
13.73 
13.70 
13.60 
13.47 
13.27 
13.03 
12.87 
12.70 
12.60 
12.58 
12.40 
12.80 
12.13 
U.97 
U.83 
1L70 
U.60 
1L50 
1L50 
11.87 
1L17 
10.93 

10.73 
10.67 
10.47 
10.27 
10.07 
9.87 
9.80 
9.70 
9.57 
9.33 
9.17 
9.08 
9.03 
9.13 
9.17 
9.00 
9.23 
9.50 
9.63 

9.63 
9.90 
10.40 
10.80 
U.40 
11.70 
12.00 
12.13 
12.27 
12.43 

10.03 
10.07 
10.13 
10.23 
10.40 
10.50 
10.60 
10.57 
10.50 
10.50 

11.60 

2 

l,^fi 

8 

4 

5 

U.IO 
11.10 

6 

11.00 

7 

11.00 

8 

11.00 

9 

12.80  1  11.80 
13.07  i  U.60 
12.63     11.33 

11.00 

10 

u.oo 

11 

12.50 

in  Kn 

11  00 

12 

12.83 
12.83 
12.83 
12.83 
12.74 
12.74 
12.63 
12.67 
12.67 
12.80 
12.00 
12.00 
12.00 
12.10 
12.10 
12.10 
12.33 
12.50 
12.43 

11.07 
10.93 
10.70 
10.30 
10.07 
9.97 
10.10 
10.93 
11.43 
n.93 
12.20 
12.77 
18.10 
13.13 
18.10 
18.28 
13.47 
13.83 
18.87 
18.90 

12. 57     10. 53 
12.67     10.77 
12.47     10.97 
12.37  1  11.20 
12.20  1  11.43 
12.10     n.57 
12.03     11.70 

11   ft?      11   AA 

11.00 

18 

11  00 

14 

11.00 

15 

10.90 

16 

10.90 

17 

10.87 

18 

10.80 

19 

10.70 

20 

9.87  1  U.60     11.90 
10.03     11.47     12.00 
10.07     11.80     12.00 

10.67 

21 

10.57 

22 

10.60 

28 

9.90 
9.77 
9.63 
9.57 

11.07  '  11-90 

10.40 

24 

10.93 
10.80 
10.67 

11.83 
1L70 
11.  no 

10.27 

25 

10.07 

28 

9.90 

27 

9.50 

10. 47     11. 53 

9.80 

28 

29 

zi.y/.'.y.'.z'" 

9.40  1  10.37 

9.40     10.28 

9.50  1  10.17 

10.10 

U47 
U.48 
U.60 

9.70 
9.60 
9.60 
8.40 

Mmubw. 

16.88 

14.» 

U.78 

IS.  88 

IS.  88 

IS.  78 

8.88 

IS.  70 

^88 

U.87 

U.10 

10.64 
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Means  of  {tridaily)  readings  of  (he  upper  gauge  at  Lagrange  Lock,  1896* 
[PlMne  of  referenoe:  Lower  miter  bOL] 


D»j. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

oc 

Not. 

Deo. 

1 

19.87 
20.02 
19.  »5 
19.76 
19.60 
19.33 
19.07 
18.93 
1&80 
18.72 
18.68 
18.70 
18.70 
18.53 
18.43 
18.34 
18.20 
18.13 
17.08 
17.95 
17.85 
17.76 
17.76 
17.70 
17.67 
17.47 
17.40 
17.33 
17.30 
17.80 
17.43 

17.68 
17.65 
17.62 
17.50 
17.45 
17.46 
17.50 
17.60 
17.60 
17.66 
17.60 
17.67 
17.78 
17.85 
17.83 
17.85 
17.80 
17.75 
17.68 
17.40 
17.22 
17.20 
17.35 
17.60 
17.88 
17.97 
17.95 
17.97 
18.00 

18.00 
18.03 
18.05 
18.10 
18.10 
18.10 
18.10 
18.10 
18.10 
18.10 
18.10 
18.05 
18.03 
18.00 
18.00 
17.96 
17.90 
17.88 
17.86 
17.78 
17.69 
17.62 
17.68 
17.56 
17.60 
17.46 
17.40 
17.30 
17.20 
17.20 
17.18 

17.18 
17.08 
17.00 
17.00 
17.00 
16.98 
16.95 
16.95 
16.98 
17.05 
17.05 
17.  OJ 
17.00 
17.02 
16.98 
16.95 
16.95 
16.95 
16.93 
16.90 
16.90 
16.85 
16.80 
16.80 
16.77 
16.73 
16.70 
16.75 
16.76 
16.80 

16.78 
16.76 
16.75 
16.78 
16.70 
16.70 
16.72 
16.60 
16.50 
16.45 
16.40 
16.36 
16.28 
16.18 
16.10 
16.05 
16.08 
16.10 
16.33 
16.50 
16.78 
16.90 
16.95 
16.95 
16.95 
17.00 
17.02 
17.12 
17.15 
17.20 
17.27 

17.85 
17.85 
17.48 
17.45 
17.40 
17.35 
17.30 
17.42 
17.52 
17.36 
17.30 
17.23 
17.20 
17.20 
17.20 
17.13 
17.13 
17.15 
17.12 
17.03 
16.97 
16.90 
16.83 
16.76 
16.68 
16.62 
16.52 
16.48 
16.40 
16.36 

16.26 
16.25 
16.26 
16.20 
16.13 
16.08 
16.05 
16.00 
15.96 
16.88 
15.83 
16.76 
15.70 
15.63 
15.60 
16.52 
16.46 
15.35 
16.65 
16.82 
16.92 
16.82 
16.58 
17.48 
17.68 
17.60 
17.48 
17.42 
17.52 
17.60 
17.68 

18.12 
18.32 
18.47 
18.86 
ia20 
17.97 
17.88 
17.72 
17.65 
17.60 
17.47 
17.38 
17.32 
17.28 
17.22 
17.13 
17.10 
17.12 
17.13 
17.10 
17.00 
16.97 
16.95 
16.90 
16.83 
16.78 
16.73 
16.68 
16.58 
16.53 
16.45 

16.43 
16.40 
16.38 
16.28 
16.23 
16.23 
16  13 
16.02 
15.97 
15.90 
16.90 
15.87 
16.85 
16.88 
15.90 
16.90 
16.37 
16.47 
16.60 
16.62 
16.40 
16.25 
16.15 
16.12 
16.08 
16.02 
16.00 
16.93 
15.90 
15.90 

16.92 
16.97 
16.06 
16.25 
16.88 
16.30 
16.60 
16.48 
16.67 
16.67 
16.77 
16.80 
16.80 
16.80 
16.75 
16.73 
16.68 
16.65 
16.62 
16.67 
16.55 
16.50 
16.48 
16.43 
16.82 
16.27 
16.22 
16.15 
16.07 
16.10 
16.10 

16.15 
16.10 
16.12 
16.27 
16.28 
16.26 
16.25 
16.25 
16.26 
16.26 
16.25 
16.25 
16.25 
16.28 
16.87 
16.48 
16.66 
16.67 
16.66 
16.66 
16.55 
16.65 
16.55 
16.53 
16.52 
16.50 
16.47 
16.42 
16.47 
16.47 

16.45 

2 

8 

16.40 
16.40 

4 

6 

16.40 
16.38 

6 

7 

16.85 
16.40 

8 

16.88 

0 

16.85 

10 

16.35 

11 

16.35 

12 

16.85 

13 

u 

16.85 
16.85 

15 

16.30 

16 

17 

18 

16.30 
16.30 
16.26 

19 

16.25 

20 

16.20 

21 

16.20 

22 

16.18 

23 

16.15 

24 

16.13 

26 

26 

27 

16.08 
16.05 
16.00 

28 

15.96 

29 

16.90 

90 

15.95 

81 

15.95 

Means. 

18.40 

17.63 

17.81 

16.92 

16.65 

17.07 

16.42 

17.32 

16.13 

16.43 

16.38 

16.24 

Means  of  {tridaily)  readings  of  the  lower  gauge  at  Lagrange  Look,  1896. 
[Plane  of  referenoe:  Lower  miter  sill.] 


Day. 

Jan. 

Ftob. 

Mar. 

AprU. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

19.10 
10.28 
19.30 
19.22 
18.98 
18.60 
18.36 
18.15 
17.97 
17.87 
17.75 
17.70 
17.67 
17.50 
17.38 
17.15 
16.92 
16.77 
16.55 
16.35 
16.20 
16.06 
16.00 
15.95 
15.65 
15.87 
15.20 
16.05 
14.95 
14.90 
15.18 

16.33 
15.35 
16.35 
16.23 
16.27 
16.30 
15.25 
15.32 
15.85 
16.42 
15.68 
15.72 
15.92 
16.13 
16.20 
16.20 
16.05 
15.95 
15.75 
15.33 
15.02 
14.92 
14.97 
15.87 
16.05 
16.22 
16.25 
16.80 
16.88 

16.40 
16.38 
16.43 
16.65 
16.60 
16.60 
16.58 
16.60 
16.60 
16.68 
16.60 
16.46 
16.40 
16.35 
16.35 
16.27 
16.17 
16.10 
16.05 
15.85 
15.73 
15.62 
15.37 
15.30 
16.18 
16.06 
14.90 
14.82 
14.58 
14.58 
14.48 

14.85 
14.08 
13.95 
13.90 
18.85 
13.77 
13.67 
13.70 
18.78 
13.96 
14.00 
13.96 
13.87 
13.85 
13.80 
18.72 
13.70 
13.66 
18.60 
13.68 
13.43 
18.30 
18.20 
18.17 
18.07 
13.08 
13.05 
18.00 
13.08 
13.17 

13.16 
13.03 
12.95 
12.93 
12.88 
12.82 
12.68 
12.58 
12.48 
12.25 
12.10 
12.00 
11.75 
11.52 
11.38 
11.18 
11.07 
11.30 
11.70 
12.27 
12.96 
18.48 
18.72 
18.95 
14.12 
14.28 
14.32 
14.45 
14.66 
14.90 
16.06 

15.13 
15.03 
15.43 
15.35 
16.22 
15.17 
15.02 
15.33 
15.50 
15.12 
15.03 
14.73 
14.50 
14.30 
14.20 
14.10 
14.10 
14.08 
14.05 
18.95 
13.70 
18.48 
13.25 
13.06 
12.86 
12.60 
12.37 
12.18 
12.00 
11.80 

11.66 
11.60 
11.35 
11.22 
11.10 
10.97 
10.90 
10.85 
10.75 
10.65 
10.37 
10.16 
9.95 
9.70 
9.65 
9.45 
9.28 
8.97 
9.90 
12.95 
13.23 
12.67 
12.13 
14.00 
15.30 
15.22 
14.63 
14.12 
14.00 
14.13 
14.32 

16.37 
16.20 
16.77 
16.95 
16.73 
16.42 
16.16 
15.88 
15.65 
15.45 
16.20 
14.95 
14.78 
14.62 
14.42 
14.32 
14.25 
14.30 
14.28 
14.05 
13.95 
13.85 
13.65 
13.68 
13.45 
13.30 
13.10 
12.95 
12.73 
12.68 
12.46 

12.25 
12.05 
11.98 
11.85 
11.63 
11.40 
11.17 
11.10 
10.95 
10.75 
10.63 
10.52 
10.47 
10.48 
10.62 
10.45 
11.83 
12.50 
12.52 
12.40 
12.07 
11.65 
11.45 
11.26 
11.15 
11.06 
11.03 
10.93 
10.87 
10.80 

10.82 
10.93 
11.19 
11.60 
11.82 
12.12 
12.36 
12.53 
12.70 
12.90 
13.02 
13.20 
13.20 
13.20 
13.18 
13.12 
18.03 
12.97 
12.85 
12.73 
12.62 
12.53 
12.35 
12.23 
12.10 
11.96 
11.73 
11.65 
11.37 
11.87 
11.42 

11.53 
11.60 
11.63 
12.28 
12.07 
11.98 
11.90 
11.83 
11.73 
11.70 
11.73 
11.75 
11.80 
11.95 
12.15 
12.30 
12.42 
12.50 
12.65 
12.60 
12.63 
12.67 
12.70 
12.67 
12.70 
12.68 
12.60 
12.63 
12.50 
12.60 

12.40 
12.35 
12.35 
12.30 

12.28 

12.20 

12.25 

8 

12.22 

9 

12.20 

10 

12.20 

11 

12.20 

12 

12.20 

13 

12.20 

14 

12.13 

15 

16 

12.03 
12.00 

17 

11.97 

18 

11.90 

19 

11.85 

20 

11.80 

21 

11.73 

22 

11.70 

28 

11.68 

24 

11.58 

25 

11.48 

26 

11.28 

27 

11.18 

28 

11.10 

29 

10.95 

80 

10.82 

81        

ia88 

Means. 

17.06 

15.64 

15.92 

18.61 

12.90 

14.00 

11.77 

14.59 

11.82 

12.28 

12.20 

11.85 
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APPENDIX   I  I — ^BEPOBT   OF  MAJOR  MARSHALL. 


2821 


M&an9  of  (tridaily)  readings  of  the  upper  gauge  at  Kampsville  Look,  1896. 
[Plane  of  referonoe:  Lower  miter  sill.] 


Day. 


1 

2 

8 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

U 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

81 

Meaim... 


Jan. 


18.48 
18.00 
18.68 
18.47 
1&38 
18.80 
18.30 
18.26 
18.20 
18.16 
18.10 
18.10 
18.06 
18.03 
17.08 
17.00 
17.85 
17.80 
17.75 
17.68 
17.68 
17.50 
17.50 
17.50 
17.48 
17.38 
17.30 
17.28 
17.26 
17.26 
17.27 


17.88 


Feb. 


17.37 
17.40 
17.40 
17.38 
17.35 
17.35 
17.36 
17.35 
17.35 
17.30 
17.35 
17.43 
17.67 
17.70 
17.75 
17.76 
17.70 
17.55 
17.40 
17.20 
17.00 
17.30 
17.25 
17.32 
17.52 
17.60 
17.61 
17.65 
17.70 


Mar. 


17.45 


17.70 
17.65 
17.66 
17.65 
17.65 
17.75 
17.70 
17.70 
17.65 
17.66 
17.60 
17.60 
17.55 
17.60 
17.60 
17.60 
17.65 
17.55 
17.60 
17.60 
17.40 
17.40 
17.40 
17.35 
17.30 
17.28 
17.15 
17.10 
17.12 
17.05 
17.00 


Apr. 


17.  OC 
16.95 
16.90 
16.85 
16.85 
16.80 
16.80 
16.82 
16.90 
16.90 
16.96 
16.90 
16.90 
16.90 
16.90 
16.85 
16.85 
16.85 
16.83 
16.70 
16.80 
16.73 
18.70 
16.65 
16.60 
16.80 
16.60 
16.60 
16.65 
16.75 


17.48  I  16.80 


May. 


16.70 
16.70 
16.70 
16.65 
16.63 
16.60 
16.80 
16.55 
16.60 
18.47 
16.40 
16.36 
16.28 
16.23 
16.15 
16.10 
16.03 
16.10 
16.68 
16.85 
17.88 
18.77 
19.25 
19.70 
20.00 
19.93 
19.52 
19.90 
20.45 
20.63 
20.26 


17.80 


Jane. 


19.03 
19.85 
19.75 
19.87 
19.83 
19.68 
19.55 
19.82 
19.95 
20.05 
19.85 
19.08 
18.10 
17.30 
17.08 
17.00 
17.22 
17.17 
17.05 
17.00 
16.92 
18.90 
18.82 
16.65 
16.60 
18.55 
18.55 
16.45 
16.40 
16.36 


17.71 


July. 


16.25 
18.25 
16.30 
16.30 
16.23 
16.10 
16.00 
16.00 
18.00 
15.93 
15.88 
15.85 
15.85 
15.80 
15.78 
15.80 
15.77 
15.68 
16.25 
17. 27 
17.88 
17.10 
16.82 
17.00 
17.85 
17.85 
17.55 
17.25 
17.08 
17.00 
17.20 


10.60 


Ang. 


17.90 
17.90 
17.92 
17.95 
17.95 
17.90 
17.78 
17.68 
17.58 
17.48 
17.40 
17.36 
17.30 
17.26 
17.15 
17.10 
17.05 
17.00 
17.00 
17.02 
17.03 
16.93 
16.85 
16.85 
18.83 
16.78 
16.72 
16.70 
16.65 
18.58 
16.50 


Sept. 


16.50 
16.40 
16.40 
16.40 
16. 33 
16.25 
16.18 
16.10 
16.08 
16.00 
18.00 
16.00 
16.95 
15.95 
16.00 
15.93 
16.67 
16.88 
16.75 
18.63 
16.55 
16.46 
18.28 
16.18 
16.08 
16.00 
16.00 
16.00 
16.00 
16.00 


17.23  I  16.23 


Oct. 


16.00 
16.00 
18.00 
18  12 
16.25 
16.82 
16.36 
16.42 
16.47 
16.62 
16.57 
16.70 
16.70 
16.70 
16.70 
16.68 
16.60 
16.55 
16.52 
16.50 
16.50 
16.48 
16.40 
18.37 
18.30 
18.30 
16.28 
16.20 
16.20 
16.20 
18.20 


16.39 


Not. 


16.20 
16.20 
16.20 
16.82 
16.40 
16.46 
16.36 
16.20 
16.20 
16.27 
18.28 
16.25 
16.28 
16.22 
16.33 
16.86 
16.40 
16.36 
16.36 
16.40 
16.60 
16.45 
16.46 
16.50 
16.45 
16.45 
16.58 
16.46 
16.45 
16.40 


16.36 


Dec. 


16.40 
16.40 
16.40 
18.40 
16.40 
16.40 
16.40 
16.40 
18.40 
16.40 
18.35 
16.35 
16.35 
16.35 
16.36 
16.36 
16.35 
16.30 
16.30 
18.30 
16.30 
16.26 
18.25 
16.26 
18.18 
16.10 
16.05 
16.00 
16.00 
15.95 
15.00 

16.28 


Mrane  of  {tridaily)  readings  of  the  lower  gauge  at  Kampsmlle  Look,  1896. 
[Plaiie  of  reference :  Lower  miter  aill.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


Oct 


KoT.  !  Deo. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Means 


16.82 
16.00 
18.87 
18.80 
16.80 
16.76 
16.65 
16.26 
16.05 
15.86 
15.80 
15.78 
15.70 
15.60 
15.50 
15.43 
15.32 
15.15 
14.98 
14.82 
14.58 
14.50 
14.50 
14.50 
14.35 
14.05 
13.80 
13.60 
13.68 
13.50 
13.62 


13.85 
13.95 
14.00 
14.00 
14.00 
14.00 
14.00 
18.95 
13.90 
18.92 
13.96 
14.12 
14.78 
15.07 
15.30 
15.28 
14.98 
14.70 
14.35 
13.86 
13.60 
14.10 
18.82 
13.88 
14.27 
14.45 
14.66 
14.00 
14.07 


15.05 
15.05 
15.05 
16.03 
15.00 
15.00 
15.00 
15.00 
14.95 
14.90 
14.85 
14.77 
14.70 
14.70 
14.68 
14.68 
14.50 
14.44 
14.83 
14.26 
14.00 
14.00 
18.98 
13.86 
13.68 
13.63 
13.43 
13.86 
13.37 
13.15 
18.00 


13.00 
12.87 
12.68 
12.63 
12.58 
12.50 
12.60 
12.50 
12.52 
12.70 
12.80 
12.80 
12.80 
12.90 
12.86 
12.80 
12.73 
12.68 
12.66 
12.60 
12.45 
12.36 
12.25 
12.23 
12.13 
12.10 
12.00 
12.00 
12.28 
12.70 


12.85 
12.90 
13.05 
13.37 
13.67 
13.05 
14.07 
14.27 
14.38 
14.45 
14.45 
14.43 
14. 33 
14.13 
13.86 
18.80 
13.80 
13.65 
14.80 
16.65 
17.77 
18.87 
10.16 
10.60 
10.00 
10.83 
10.42 
10.80 
20.38 
20.57 
20.16 


19.77 
19.46 
19.57 
19.66 
19.60 
19.53 
19.38 
19.62 
10.85 
19.95 
19.68 
18.87 
17.75 
16.66 
16.85 
15.25 
15.18 
15.07 
14.75 
14.56 
14.85 
14.15 
13.82 
18.63 
13.28 
13.08 
13.05 
13.05 
12.75 
12.87 


12.15 
12.15 
12.2:{ 
12.75 
12.95 
12.65 
12.15 
11.80 
11.45 
11.15 
10.90 
10.55 
10.28 
9.90 
9.72 
0.56 
9.3U 
9.13 
10.28 
13.26 
14.97 
15.93 
15.45 
16.22 
16.70 
15.65 
16.10 
14.30 
13.87 
13.60 
13.67 


16.80 


14.20 


14.36 


12.66 


16.00 


10.46 


12.61 


16.25 
15.55 
15.75 
16.95 
18.10 
15.05 
15.60 
15.22 
14.80 
14.40 
14.10 
13.83 
13.80 
13.50 
13.43 
13.28 
13.06 
12.96 
12.96 
13.17 
13.30 
13.23 
13.05 
12.77 
12.47 
12.32 
12.10 
11.98 
11.80 
11.66 
11.50 


11.38 
11.16 
11.10 
10.95 
10.83 
10.63 
10.40 
10.22 
10.15 
10.10 
9.93 
9.85 
9.70 
9.87 
9.82 
9.78 
11.48 
12.48 
12.43 
12.16 
11.98 
11.83 
11.63 
11.20 
10.85 
10.70 
10.78 
10.59 
10.35 
10.20 


10.17 
10.20 
10.27 
10.45 
10.72 
10.98 
11.12 
11.35 
11.47 
11.55 
11.76 
11.90 
11.98 
11.98 
12.00 
11.08 
11.90 
11.83 
11.77 
11.70 
11.62 
11.50 
11.32 
11.23 
11.05 
10.90 
10.92 
10.*) 
10.76 
10.70 
10.66 


10. 

10. 

10.65 

10.95 

n.30 

11.60 

11.30 

11.00 

10.00 

10.96 

10.88 

10.86 

10.86 

10.87 

11.06 

11.10 

11.16 

11.22 

11.30 

11.36 

11.56 

11.65 

11.66 

11.63 

11.66 

11.60 

U.60 

11.47 

11.40 

U.86 


I 


18.70 


10.80 


U.24 


ILIB 


11.80 
11.30 
11.26 
11.20 
n.l5 
11.16 
11.16 
11.16 
11.07 
11.06 
11.00 
11.00 
U.08 
n.06 
11.00 
11.06 
11.12 
11.25 
11.28 
11.30 
11.25 
11.17 
11.08 
10.03 
10.76 
10.58 
10.47 
10.43 
10.35 
10.20 
10.10 


10.07 
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116. 

OPERATING  AND  CARE  OP  LAGRANGE  AND  KAMPSVILLE  LOCKS. 
ILLINOIS  RIVER,  AND  APPROACHES  THERETO. 

These  locks  and  dams  have  been  operated  and  maintained  under  the 
indefinite  appropriation  provided  for  in  section  4  of  the  river  and  harbor 
actof  July  5,  1884. 

Lagrange  Lock  and  Dam, — These  works  were  operated  and  maintained 
in  good  order  during  the  year.  The  drift  was  kept  cleared  from  the 
dam,  the  pointing  of  lock  walls  completed,  1,117  cubic  yards  mud  were 
dredged  from  the  approach  above  the  lock  and  19,814  cubic  yards  from 
Meredosia  Bar  below  the  lock,  a  small  warehouse  was  constructed,  and 
a  new  hull  was  built  for  the  cabin  of  an  old  quarter  boat  pertaining  to 
the  work. 

The  hull  of  Dredge  No.  2,  begun  during  preceding  fiscal  year,  was 
completed. 

Kampsville  Lock  and  Bam. — A  small  amount  of  dredging  was  done  at 
the  approaches  to  the  lock,  3,720  cubic  yards  of  earth  tilling  was  put 
upon  the  grounds.  Three  of  the  barges  pertaining  to  the  operating 
and  care  plant  were  calked  and  repaired,  and  the  house  for  the  lock 
hands  that  was  wrecked  by  the  storm  of  July  31, 1896,  was  rebuilt  by 
the  lock  hands. 

The  lockages  of  boats  through  the  Lagrange  Lock  increased  from 
504  in  1896  to  640  in  1897,  and  the  tonnage  from  129,ti97  in  1896  to 
167,641  in  1897.  The  average  tonnage  of  the  boats  passing  increased 
from  236  tons  in  1896  to  262  tons  in  1897. 

At  Kampsville  Lock  the  lockages  decreased  from  592  in  1896  to  426 
in  1897,  but  the  tonnage  increase<l  from  165,686  tons  in  1896  to  174,624 
in  1897,  and  the  average  tonnage  of  boats  and  barges  increased  from 
279  tons  in  1896  to  409  tons  in  1897. 

There  was  an  increase  of  tonnage  passing  the  two  locks  of  about  15 
per  cent  over  the  preceding  year. 

Di9bur9etMnt9  fiaoal  year  1897. 

Lftgrange  Look,  Ulinois  River: 

Operating  and  CAring  for  look $4,884.41 

Dredging 1,528.44 

Property  and  i^lant 1 2,758.91 

Care  and  repair  of  property  and  plant 630.57 

9,802.33 

Eampsvine  Lock,  Illinois  River: 

Operating  and  caring  for  lock 4,165.93 

Dredging 48.00 

Property  and  plant 4,102.97 

Care  and  repair  of  property  and  plant 1, 888. 51 

10,205.41 

20,007.74 

Money  statements* 

LAORA290B  liOCK. 

Jnly  1, 1896,  balance  unexpended  (ontstanding) $1,292.71 

July  1, 1896,  allotment  for  fiscal  year 13,000.00 

14, 292. 71 
Jnne  30, 1897,  amonnt  expended  dnring  fiscal  year 9, 802. 33 

Joly  1,  1897,  balance  unexpended 4,490.38 

July  1, 1897,  outstanding  liabilities 496. 10 

July  1, 1897,  balance  available 3, 994. 28 
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KAMPSTILLB  LOCK. 

/ 

July  1, 1896,  balance  nnexpended  (outstanding) $8,132.72 

Jnly  1, 1896,  allotment  for  fiscal  year 10,000.00 

13,123.72 

June  90, 1897,  amount  expended  during  fiscal  year 10, 206. 41 

July  1, 1897,  balance  unexpended 2,927.31 

July  1, 1897, outstanding  liabilities 480.60 

July  1, 1897,  balance  available 2,446.71 


BBPOBT  OF  MB.  a  Y.  BRAINABD,  ▲SSISTikin'  BNOINBXB. 

Kampsville,  Iix.,  June  SO,  1897. 
Majob:  I  bave  tbe  bonor  to  submit  the  foUowiuf  report  of  operating  and  care  of 
look  and  dams,  Illinois  River,  for  the  fiscal  year  ending  June  30, 1897. 

LAQBANGB  LOCK. 

The  remainder  of  the  joints  of  both  walls  were  painted  with  Portland  cement  (the 
copin£[  having  heen  pointed  the  previous  vear).  The  grounds  were  kept  in  order  and 
the  drift  was  removed  from  the  dam  as  fast  as  it  accumulated.  Eighteen  inches  of 
dirt  was  tilled  in  the  ice  house  to  bring  the  bottom  above  the  level  of  the  ground,  the 
drain  to  it  repaired,  and  100  tons  of  ice  nut  up  during  the  winter.  A  warehouse  12 
by  14  feet  was  built  of  old  material;  built  150  feet  of  4-foot  cement  walk;  cemented 
cellar  of  superintendenfs  house ;  painted  ironwork  of  lock  gates ;  put  in  a  few  cubic 
yards  of  stone  at  east  abutment  of  dam  where  caving  had  begun.  Owing  to  the  good 
stage  of  water  prevailing  during  the  year  no  flashboards  were  required  on  the  dam. 

Dredifing. — In  October  and  November  the  bar  at  Meredosia  was  dredged  out;  a 
channel  155  feet  wide  and  7  feet  deep  at  low  water  (with  flashboards  on  tne  Eamps- 
ville  Dam)  being  made.  There  were  removed  from  this  bar,  which  was  1,200  feet  long, 
19,814  cubic  yaius  of  sand,  scow  measurement.  The  work  was  completedNovember  20, 
and  the  dredge  and  other  boats  were  moved  to  Kampsville  Lock  into  winter  quarters. 
This  work  was  done  by  Dredge  Apaohe  and  steam  tender  MarioH  of  the  Illinois  and 
Mississippi  Canal,  which  were  sent  to  this  river  the  last  of  September. 

In  June  the  upper  entrance  to  Lagrange  Lock  was  dredged  for  a  distance  of  400 
feet  above  the  upper  gates,  417  cubic  yards  of  mud  being  sco wed  away,  and  700  cubic 
yards  cast  on  the  bank  to  be  used  as  filling. 

Bepaira  to  plant.— A  new  hull  was  built  for  the  cabin  of  the  old  quarter  boat  that 
had  been  on  the  bank  at  this  lock  for  a  number  of  years,  a  new  canvass  roof  was 
put  on  the  cabin,  the  cabin  divided  into  rooms,  and  bunks  put  in.  Tho  boat  is  used 
for  quarters  for  the  dredge  crews. 

Dredge  No,  £. — At  the  beginning  of  the  fiscal  year  the  material  for  a  new  hull  for 
this  dredge  had  been  received  and  a  small  amount  of  framing  done.  The  hull  was 
completed,  the  machinery  and  iron  truss  from  the  old  hull  were  put  on  this  hull,  the 
old  crane  was  put  on,  the  only  new  part  being  a  boiler.  The  dredge  was  ready  for 
work  November  3.  The  new  hull  is  80  feet  long  by  30  feet  wide  and  8  feet  deep. 
Oregon  fir  was  used  mainly  in  the  construction  of  the  hull,  the  gunwales  and  keel- 
sons being  furnished  in  lengtbs  of  80  feet,  thus  doing  away  with  any  splices  in  the 
hull.  During  the  winter  the  woodwork  of  this  crane  was  rebuilt,  roof  of  cabin 
recanvassed,  a  2^  cubic  yard  dipper,  new  hoisting  and  bacidng  chains,  and  a  new 
spider  frame  and  sheave  were  put  on. 

KAlCFSynXB  LOOK. 

Sixty  cubic  yards  of  mud  were  removed  from  above  the  upper  gates,  a  deposit  left 
by  the  high  water;  12  cubic  yards  of  rock  were  placed  above  tne  dam,  where  the 
break  occurred  in  the  fall  of  1895,  to  fill  up  a  settlement.  The  force  at  this  lock, 
aside  from  their  regular  duties  of  locking  boats  and  keeping  the  lock  and  grounds 
in  order,  rebuilt  the  lock-hands'  house  that  was  wrecked  by  the  wind  July  SI,  1896, 
and  were  employed  upon  the  two  new  dredge  hulls  built  during  the  ^ear. 

Dredging. — During  the  high  water  of  April  3,270  cubic  yards  of  dirt  was  scowed 
on  the  pounds,  to  be  used  &t  filling. 

Repairs  to  plant. — Three  of  the  ecu  barges  were  hauled  out,  oaulked  with  1  thread 
of  oakum,  and  launched. 
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There  is  herewith  a  statement  showing  hoats  and  tonnage  passing  both  Kampa- 
yiUe  and  Lagrange  locks,  and  one  showing  hoats  navigating  this  river. 
Very  respectfully,  yonr  ohedient  servant, 

0.  y.  Bbainabd,  A$Hitani  JOngineer. 
Maj.  W.  L.  Mabshall, 

Corps  of  Engineers. 


Tonnage  passing  Lagrange  Look, 


1890. 


1891.       1892. 


Fiscal  year  ending  Jane  30— 
1805. 


1893. 


180i. 


1800. 


1897. 


Steamboats nnmber.. 

Bargea do 

Steamboats tonnage, 

Barges do 

loe tons. 

Wheat bnshels, 

Com do... 

General  merchandise. ..  .tons. 

Passengers number. 

Coal tons.. 

Stock head 

"Wood cords 

Logs feetB.  M 

Lmnber do.. 

Apples barrels 


142 

68 

41,915 

12,386 

(a) 

5,082 


ia) 
(a) 

100 
(a) 


147 

63,967 

45.711 

20,575 

9,800 

18, 176 

(•) 

(a) 

650 

70 
45,000 


266 

168 

68,236 

79, 211 

89,400 

14,536 

83,800 

1,651 

1,334 

729 

219 

250 


10,000 


291 

176 

80,181 

162,118 

46,600 

12,700 

29,691 

4,675 

2,382 

225 

298 

'i8i,"66o' 

15,000 


213 

59,780 

91, 361 

31,900 

6,750 

45,900 

3,734 

2,179 

1,087 

2,307 

60 

200,000 

50,0UO 


374 

251 

00,814 

76,530 

11,950 

22,017 

87,563 

1.976 

4,682 

640 

1,323 


340 

164 

79,495 

49,802 

11,150 

30, 142 

67,179 

6,455 

6,891 

80 

1,926 


10,000 
9,670 


416 

224 

91,560 

76,091 

19,425 

21,477 

161,767 

4,508 

4,774 

820 

1,657 

35 

70,000 

70,000 

158 


a  No  record  kept. 
Tonnage  passing  Kampsville  Lock, 


Steamboats nnmber. 

Barges do... 

Steamboats toniiRge. 

Barges do... 

Ice tons. 

Wheat bushels. 

Com do... 

Oats do... 

Rye do... 

Apples barrels. 

General  merchandise tons . 

FasHengers nnmber. 

Stock head. 

Logs fcetB.M. 

Bran * bushels. 


Fiscal  year  ending  June  3 


1894. 


177 
120 
57, 149 
51. 295 
31.000 
63,600 
86,267 


4,692 
1,197 
8,760 


1895. 

440 

1!»2 

99,315 

81.597 

11, 930 

178.025 

164, 000 

1,284 


2,359 
3,454 
5,017 
8,735 


1896. 


4:t6 

156 

111,382 

54.304 

10,950 

158, 7ft5 

178, 188 

305 

2,172 

6,396 

8,169 

7,049 

12,368 


1897. 

820 

106 

107,855 

66,769 

.  19,426 

130, 081 

72,047 

1,097 

471 

1,231 

7,899 

4,796 

14,003 

30,000 

306 


List  of  steamboats  navigating  the  Illinois  Birer, 


Name. 


Iowa 

D.H.Pike 

City  of  Brunswick. . . . 

Cherokee 

Polar  Wave 

Ouatoga 

Claribel 

Carrie  CnrrenH 

Henry  W.  Longfellow 

Benton 

Ruth 

Virginia 

Echo 

Thomas  Parker 

Viva 

Eileen 

Spread  Eagle 

Diana 

Blsa 

Edna 


Registered 
tons. 


73 

465 

77 

631 

150 

15 

29 

7 

47 

894 

60 

6 

16 

67 

80 

35 

630 

8 

83 

80 


Kame. 


Joliet 

U.S.LUy 

Leo 

Jack  Frost 

Charlotte  Boeckeler 

Clad  Tidings 

G.M.Sivley 

JosieSivley 

LaTosca 

Belle  of  Ottawa 

Lotus 

Newldlewlld 

R,G.Schmoldt 

Edith  K 

Peoria.. 

CitvofPekin 

Defender 

Pilot 

Grey  Hound 

Flora 


RegisU^red 
tons. 


76 

206 

36 

860 

143 

6 

99 

46 

16 

10 

22 

692 

15 

26 

6 

6 

7 

6 

9 

6 
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I  I  7. 

CONSTRUCTION  OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 

The  object  of  this  improvemeiit  is  to  famish  a  navigable  waterway 
from  Lake  Michigan  at  or  near  Chicago,  111.,  to  the  Missisippi  Biver  at 
the  mouth  of  Bock  Biver,  near  Bock  Island,  III.,  in  connection  with 
the  Upper  Illinois  River  and  the  proposed  enlarged  waterway  along  the 
present  line  of  the  Illinois  and  Michigan  Oanal. 

Various  surveys  of  different  routes  from  the  great  bend  of  the  Illi- 
nois, near  Hennepin,  111.^  to  the  Mississippi  Biver,  at  or  above  the 
mouth  of  Bock  Biver,  have  been  made,  viz:  In  1871  (Beport  Chief  of 
Engineers,  1871,  p.  303),  in  1882  (Beport  Chief  of  Engineers,  1883,  p, 
1757),  and  in  1885  (Beport  Chief  of  Engineers,  1886,  p.  1707). 

There  was  also  a  report  upon  the  canal  by  a  board  of  engineers  in 
1887  under  the  provisions  of  the  river  and  harbor  act  of  August,  1886 
(Beport  Chief  of  Engineers,  1887,  p.  2145). 

After  much  discussion  the  present  or  Bock  Island  route  was  adopted. 

Detailed  plans  and  estimates,  based  upon  preliminary  surveys  and 
under  the  river  and  harbor  act  of  August  11, 1888,  were  prepared  in 
this  office  and  submitted  to  Congress  June  21, 1890,  the  report  of  which 
plans  and  estimates  was  published  as  House  Ex.  Doc.  Fo.  316,  Fifty- 
first  Congress  first  session.  This  report  was  the  basis  of  subsequent 
appropriations. 

The  plans  submitted  in  1890  were  subsequently  modified  (reports 
Chief  of  Engineers,  1891, 1892, 1896,  and  in  papers  herewith)  and  con- 
template the  construction  of  a  canal  at  least  80  feet  wide  at  the  water 
surface,  7  feet  deep,  with  locks  170  ieet  long  between  quoins,  35  feet 
wide,  admitting  barges  carrying  600  short  tons  of  freight,  if  we  allow 
240  short  tons  for  weight  of  vessel,  and  140  feet  length,  34  feet  beam, 
and  6  feet  draft  of  vessel  that  may  easily  navigate  the  canal. 

The  canal  to  begin  at  the  Great  Bend  of  the  Illinois  Biver,  thence  via 
the  valleys  of  Bnreau  and  Cowcatcher  creeks  to  the  summit  level  near 
the  eighteenth  mile,  ascending  196  feet  through  21  locks,  with  lifts 
varying  from  7  to  11  feet  each;  thence  to  the  Feeder  Junction  near  the 
twenty-eighth  mile;  thence  to  Bock  Biver  just  above  the  mouth  of 
Green  Biver ;  thence  down  Bock  Biver  to  its  mouth.  The  length  of  the 
canal  is  about  75  miles,  having  been  shortened  about  2  miles  by  the 
adoption  of  the  Green  Biver  route  instead  of  the  Penny  Slough  route. 
Tlie  descent  from  the  summit  level  to  the  low- water  level  of  the  Mis- 
sissippi Biver  is  93  feet,  effected  by  10  lift  locks  of  from  6  to  14  feet  lift, 
with  1  guard  lock.  The  number  of  lift  locks  has  been  reduced  from 
37  to  31,  and  the  summit'  level  has  been  cut  down  9  feet  in  the  changes 
since  the  1890  report  by  subsequent  surveys,  and  the  length  of  the  main 
line  of  the  canal  has  been  reduced  from  77  to  75  miles. 

The  feeder  as  now  located  is  29  miles  in  length  instead  of  34f  miles 
as  proposed  in  1890,  and  37^  miles  as  proposed  in  1871  and  1883. 

The  entire  line  of  the  canal  and  feeder  has  now  been  definitely  located 
by  authority  of  the  Secretary  of  War,  as  required  by  river  and  harbor 
act  of  August  11, 1888,  and  subsequent  acts  of  Congress.  The  esti- 
mated cost  of  the  canal  has  not  been  increased  by  the  changes  in  loca- 
tion, but  the  lockage  has  been  reduced  by  18  feet,  the  length  of  the 
canal  and  feeder  by  from  7  to  9  miles,  the  number  of  locks  by  six,  and 
the  resulting  time  of  passage  between  the  Illinois  and  Mississippi  Bivers 
due  to  these  changes  about  three  hours,  or  about  10  per  cent,  and  the 
probable  cost  of  maintenance  and  operation  has  been  correspondingly 
reduced. 
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OONDITION  OF  THE  WORK  JUNE  30,  1897. 

Work  began  under  the  conditions  imposed  by  the  river  and  harbor 
act  of  September  19, 1890,  upon  the  Rock  River  end  of  the  canal  in  1892 
by  the  construction  of  a  canal  around  the  Lower  Bapids  of  Bock  Biver 
4^  miles  long,  with  3  locks,  3  swing  bridges,  2  dams,  3  lock  houses,  7 
sluiceways,  and  1  arch  culvert,  which  canal  was  formally  opened  for 
navigation  April  17, 1895,  and  bas  since  that  date  been  in  operation. 

Further  prosecution  of  work  on  the  Rock  River  section  has  been  pre- 
vented by  the  Moline  wagon  bridge  across  Rock  River  a  short  distance 
above  the  head  of  the  canal,  which  prevents  the  passage  of  all  craft 
requiring  11  feet  headroom  or  more.  Proceedings  have  been  instituted 
in  the  United  States  district  court  to  compel  the  removal  of  this  obstruc- 
tion, the  authority  of  the  Secretary  of  War  in  the  matter  being  denied 
by  the  city  of  Moline. 

All  appropriations  made  subsequent  to  the  act  of  September  19, 1890, 
have,  therefore,  been  expended  in  locating  the  canal,  acquiring  its  right 
of  way,  and  in  constructing  the  eastern  section,  beginning  at  the  Illi- 
nois River  and  proceeding  westward. 

At  the  date  of  this  report  8  miles  of  canal  trunk  on  the  eastern  sec- 
tion is  completed  (with  the  exception  of  dredging  entrance  to  Lock  1 
and  some  minor  filling)^  also  the  foundations  and  masonry  of  7  locks 
and  1  aqueduct,  5  arch  culverts  and  4  pipe  culverts,  and  the  masonry 
and  superstructure  of  1  highway  bridge.  The  earthwork,  foundations 
for  11  locks  and  2  aqueducts,  diversions  of  creek  channels,  and  the 
masonry  of  2  arch  and  6  pipe  culverts  along  the  next  8  miles,  from  mile 
9  to  mile  16,  inclusive,  have  been  awarded  to  contractors  and  the  work 
is  just  beginning. 

The  right  of  way  for  the  canal  has  been  acquired  and  paid  for  over 
the  16  miles  named.  Awards  have  been  made  for  more  than  a  year,  but 
not  yet  reported  for  right  of  way  from  miles  17  to  24,  inclusive.  All 
lands  have  been  described,  abstracts  of  title  secured,  and  agreements 
made  as  far  as  practicable  for  the  right  of  way  for  the  Sterling  Feeder 
and  for  the  right  to  flow  lands  affected  by  the  Sterling  Dam,  and 
all  these  papers,  except  a  few  relating  to  tracts  of  land  in  the  vicinity 
of  the  Feeder  Junction,  have  been  forwarded  to  Washington  for  the 
action  of  the  Department  of  Justice  in  acquiring  title.  The  western 
section,  from  mile  24  to  Bock  River  at  the  mouth  of  Green  River,  has 
been  located  on  the  ground,  and  the  necessary  legal  descriptions,  plats, 
etc.,  preparatory  to  proceedings  to  acquire  title  to  the  right  of  way  are 
now  in  course  of  preparation. 

PROGRESS  OF  THE  WOBE  DXJBINO  THE  FISOAL  YEAB  ENDING  JUNE 

30, 1897. 

The  funds  available  during  the  fiscal  year  admitted  no  work  of  con- 
struction of  magnitude. 

Eastern  section, — The  contract  for  earthwork  over  the  sixth  mile,  in 
progress  at  the  close  of  the  preceding  fiscal  year,  was  completed ;  31,768 
cubic  yards  of  earthwork  were  placed.  The  force  was  reduced  to  one 
assistant  engineer,  one  inspector,  and  two  watchmen,  and  employed  in 
caring  for  property  and  preparing  maps,  plans,  and  estimates  for  the 
work  to  be  done  on  this  section,  and  necessary  papers  for  acquiring 
right  of  way  from  mile  24  to  feeder  junction  near  mile  28. 

Since  the  passage  of  the  sundry  civil  act  of  June  3, 1897,  oontracts 
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have  been  awarded  to  the  lowest  responsible  bidders  under  proposals 
opened  Jane  3, 1897,  for  constracting  8  miles  of  earthwork,  at  8|  cents 
per  cnbio  yard,  to  Katz,  Orandall  &  Callahan,  of  Omaha,  Nebr.;  for 
the  foundation  of  11  locks  and  2  aqueducts,  to  Oogan  &  Pound,  Chi- 
cago, lU.,  and  for  the  construction  of  2  arch  culverts  and  6  pipe  culverts, 
to  McArthur  Bros.  &  Co.,  Chicago,  111.  The  formal  contracts  had  not 
been  approved  at  the  close  of  the  fiscal  year,  but  it  is  expected  work 
will  be  begun  early  in  July,  1897. 

Beference  is  made  to  report  of  Assistant  Long,  herewith,  for  detailed 
statements  of  his  work. 

Western  section. — ^The  definite  location  of  that  part  of  this  section 
from  mile  24  to  Bock  Biver  at  the  month  of  Green  Kiver  was  approved 
by  the  Secretary  of  War  February  1, 1897.  The  canal  has  been  defi- 
nitely located  on  the  ground  by  Assistant  L.  L.  Wheeler  and  party, 
and  all  necessary  field  work  has  been  done  for  completing  the  work  of 
describing  lands,  etc.,  which  office  work  is  now  in  progress.  The  report 
upon  the  final  location  of  the  western  section  is  hereto  attached. 

The  entrance  to  the  Milan  Canal  from  the  Mississippi  Kiver  was 
dredged,  18,628  cubic  yards  of  material  having  been  removed.  The 
approaches  to  the  landing  at  Blossomburg  were  also  dredged  by  con- 
tract, and  2,860  cubic  yards  were  removed.  To  aid  in  scouring  away 
the  sand  bar  near  the  Mississippi  terminus  of  the  canal,  wing  dams 
were  constructed  in  Bock  Biver  at  its  mouth,  to  concentrate  and  direct 
its  current  near  to  the  lock.  The  situation  is  now  much  improved, 
and  but  little  difficulty  is  anticipated  in  keeping  the  mouth  of  the  canal 
open  and  clear. 

Feeder  line. — All  necessary  surveys,  maps,  plans,  and  descriptions 
of  lands  necessary  for  acquiring  title  to  lands  taken  or  damaged,  and 
for  constructing  the  feeder  were  completed  during  the  year,  and,  as  far 
as  now  practicable,  have  been  tbrwarded  for  the  action  of  the  Depart- 
ment of  Justice.  The  acreage  required  for  the  feeder  is  1,111.71  acres 
and  for  overflow  outside  of  the  United  States  meandered  line  1,271.31 
acres,  a  total  of  2,383.02  acres,  titles  to  which  are  to  be  acquired. 

PROPOSED  APPLICATION  OP  FUNDS  NOW  AVAILABLE. 

It  is  proposed  to  apply  the  funds  now  available  to  securing  additional 
right  of  way  for  the  canal;  to  carrying  on  work  under  conti*acts  already 
awarded  over  miles  9  to  16,  inclusive;  to  the  completion  by  hired  labor 
of  the  earthwork  and  lining  of  the  canal  from  Lock  1  to  end  of  mile  7, 
eastern  section,  and  to  paving  the  approaches  to  the  locks  and  culverts; 
to  the  contracting  for  earthwork  over  miles  17  to  24,  inclusive. 

It  is  estimated  that  to  complete  the  eastern  section  as  far  as  to  the 
Feeder  Junction  near  end  of  mile  28  will  require  in  all  to  complete,  exclu- 
sive of  amounts  already  expended,  $2,391,964,  as  shown  on  the  accom- 
panying table  of  estimates. 

PROPOSED    APPLIOATION    OF    FUNDS    ASKED    FOR   FOR   THE   FISOAL 
YEAR  ENDING  JUNE  30,  1899. 

It  is  proposed  to  apply  these  funds  to  prosecuting  toward  comple- 
tion under  contracts  and  by  hired  labor,  in  accordance  with  the  act  of 
June  3, 1896,  the  work  on  the  canal  as  rapidly  as  the  necessary  right 
of  way  be  acquired,  and  in  prosecuting  the  proceedings  and  meeting 
the  awards,  or  agreed-upon  costs,  for  nght  of  way. 
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APPROPBIATION8. 

July  1, 1890,  balance  nnexpended  ftom  previoiiB  appropriationB $786. 46 

Act  of— 

September  19, 1890 500,000.00 

July  18, 1892 500,000.00 

August  17, 1894 190,000.00 

Junes,  1896 45,000.00 

Sundry  oiyil  act,  June  4, 1897 875,000.00 


Total 2,110,786.46 

Expended  to  June  30, 1897 1,203,887.55 


Balance  unexpended  June  30, 1897 906,898.91 

Money  statement 

July  1, 1896,  balance  unexpended $64,811.28 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 875, 000. 00 


939,811  28 
June  30, 1897,  amount  expended  during  fiscal  year 32, 912. 37 


July  1, 1897, balance  unexpended 906,898.91 

July  1,1897,  outstanding  liabilities $4,100.55 

July  1, 1897,  amount  covered  by  uncompleted  contracts 241, 026. 75 

245,127.30 


July  1, 1897,  balance  available 661,771.61 


'Amount  (estimated)  required  for  completion  of  existing  project 4, 815, 960. 00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 : 1,427,740.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


ILLINOIS  AND  MISSISSIPPI  CANAI^-WESTBRN  SECTION  AND  FESDEB. 

Annual  atatementf  JUoal  year  1897. 

Surveys,  feeder  to  Rock  River $1,676.54 

Wing  dams  at  mouth  of  Rock  River.. 3,398.79 

Superintendence  and  oflice 1,114.04 

Survey  of  feeder  line 7,416.43 

Right  of  way,  feeder  line 2,140.50 

Property,  feeder  line 5.70 

Total 16,752.00 
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DM-t^tifioii  0/  eonUngemi  expMMM,  JUeal  year  1897. 


OonBtmo- 

tion 

ud  right 

of  way. 


Snperin- 
tendenoe 
Aod  office. 


Ooe-flflh 

OOfttof 

proporty. 


Total. 


SnrreyB,  feedor  to  Book  BItw 

Wing  d»mB  at  month  Book  Blrer. 

Snnrey  of  feeder  line 

Right  of  way,  feeder  line 

Property  (Tjune  of,  fow-flftha  coat) 

Total 


$1,676.54 

3,396.79 

7,416.48 

2, 140. 60 

i.56 


$137.64 
258.77 
664.66 

162.07 


$1.14 


14,636.82 


1,114.04 


L14 


$1,804.18 

8.667.56 

7.982.28 

2.808.47 

4.66 


15,752.00 


Total  co$t  to  elo9e  offiioal  year  1897, 


Bnrreya 

Bight  of  way 

Canal  trunk: 

Hilel 

Mile^ 

Miles 

Milee4and5 

Lock  No.  87 

Lock  K0.86 

Guard  lock 

Dams 

Bridgee 

Property 

Survey  of  feeder  line 

Bight  of  way,  feeder  Une. 

Total 


At  doae  of 
1896. 


$29,986.49 
26,85L14 

24,154.91 
18.985.64 
18, 680. 01 
126,716.52 
89,542.31 
89.532.19 
72.696.97 
81.428.57 
89, 437. 89 
32.607.80 
17.530.71 
543.00 


668,643.65 


FiBcal  year 
1897. 


$1,804.18 


3, 657. 56 


4.56 
7.982.23 
2,808.47 


15.752.00 


Total. 


$31,740.67 
26,851.14 

24,154.91 
18, 985. 64 
18,680.01 
126.716.53 
89,542.81 
39,532.19 
72,696.97 
35,086.13 
39.437.89 
32,611.86 
425,512.94 
2.846.47 


584.395.65 


ILUN018  AND  MISSISSIPPI  CANAL— EASTERN  SECTION. 

Annual  siatementf  fiical  year  1897, 


Sarreys $1, 

Right  of  way 

Canftl  trunk : 

MUel 

Mile2 

Mile3 

Mile  4 

MUe5 

Mil©6 2, 

Mil©9 

Mil©  10 

Mil©  11 

Mil©  12 

Mil©  13 

Mil©U 

Mil©  15 

Mil©  16 

Lock  No.  1 


980.04 
293.55 

54.00 

^.44 

2.25 

6.08 

71.00 

632.90 

9.37 

18.01 

9.37 

9.38 

212.83 

196.56 

208.  IH 

226.51 

&1S 


Look  No.  2 

^.13 

Lock  No.  3 

Lock  No.  4 

ArchcnlTorts: 

No.  1 

5.13 
5.13 

5.14 

N0.2 

5.14 

G©n©ral  coDstmction 

380.85 

SaperiDtendenc©  and  offic©  .. . 

Car©  and  r©pair  of  propor  ty  and 

T>1ant X 

10,299.87 
689.20 

Proporty 

18.76 

Mat©riibl  (etook  on  hand) 

Total 

L©B8  material  on  hand  Jun©30, 
1896 

16,120.32 
33,490.30 
16,329.93 

Total  for  fiscal  year  1897.  17,160.37 
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Total  oo$i  to  clo$e  ofJUeal  year  1897, 


Atoloeeof 
1896. 

Fboal 

year  1897. 

Deterio- 
ration of 
property. 

Eqnitable 
part  of 
general 

tion. 

Eqnitable 
part  of 
saperin- 
tendenoe 
andofBfle. 

Bqnitable 
part  of 

oareand 
repair. 

Total. 

flarre  s 

$87,664.64 
67,514.08 

14.84L62 

14,087.64 

13,708.76 

83,389.26 

21,664.04 

7, 846. 09 

12,206.56 

10.120.78 

487.20 

423.27 

423.29 

428.82 

$1,980.04 
293.55 

54.00 

20.44 

2.26 

6.08 

71.00 

2,682.90 

$89,644.58 
67.807.58 

14,867.62 
14, 519. 01 

Wf  ht  of  way . ! II " ! . . . . 

Cuftltnuik: 

Mllel 

$100.89 

98.04 

96.62 

232.90 

151.58 

78.08 

85.12 

70.58 

8.11 

8.07 

8.01 

8.02 

1.48 

1.87 

1.45 

1.57 

253.04 

266.30 

238.74 

242.29 

255.25 

263.98 

223.00 

22.25 

1.36 

48.92 

40.98 

60.12 
48.29 
71.04 
87.16 
48.29 
93.96 
21.48 

987.59 

26.94 

26.28 

68.79 

41.65 

20.09 

23.40 

19.40 

.85 

.84 

.81 

.82 

.41 

.88 

.40 

.48 

69.53 

72.89 

65.60 

66.57 

70.18 

72.58 

6L27 

6.11 

.87 

18.  M 

11.25 

16.52 
11.90 
19.52 
23.95 
13.27 
25.82 
5.90 

$322.54 

814.08 

307. 21 

748.25 

486.99 

284.79 

278.50 

226.76 

10.00 

9.89 

9.69 

9.69 

i.76 

4.40 

4.66 

5.07 

812.97 

852.37 

767.02 

778.44 

820.07 

848.11 

716.46 

71.52 

4.88 

157.19 

181.52 

193.16 
189.10 
228.24 
280.04 
155.18 
801.90 
69.03 

$21.58 

21.07 

20.55 

50.08 

82.59 

15.71 

18.30 

15.17 

.66 

.66 

.64 

.64 

.81 

.29 

.81 

.83 

54.41 

57.05 

51.34 

52.10 

54.89 

56.76 

47.96 

i.78 

.29 

10.51 

8.80 

12.92 
9.31 
15.27 
18.73 
10.38 
20.20 
4.62 

Mile  2 

Mile  8 

14,160.67 
84,490.56 

Mile  4 

Mile  5 

22,447.85 
10, 822. 66 

Mile  6 

Mile  7 

12,606.88 

10,452.09 

461.19 

Mile  8 

Mile  9 

9.87 

18.01 

9.87 

9.38 

212.85 

196.56 

208.19 

226.51 

5.13 

5.18 

6.13 

6.13 

Mile  10 

456.74 

Mile  11 

446  81 

Mile  12 

446.87 

Mile  13 

219. 81 

Mile  14 

203.00 

Mile  15 

215.01 

Mile  16 

233.91 

IxMjk  No  1 

86,279.07 
88,087.39 
84, 228. 15 
84,737.52 
86,600.65 
87,852.12 
81,976.29 

8,190.91 

195.46 

7,015.68 

5,870.08 

8,615.48 
6,208.22 
10,186.72 
12,498.06 
6,924.06 
18,474.07 
8,081.17 
5,324.20 
18,500.00 
16, 010. 21 
16,829.93 

87,474.15 
89, 290. 18 

LockNo.2 

LockNo.3 

35, 355. 98 

Lock  1^0.4 

85, 882. 05 

LookNo.5 

87, 800. 99 
89, 093. 50 
88,024.97 

LockNo.6 

LockNo.7 

PipecalTerta: 

^0.1 

8,296.57 
201.86 

lJo.2.... 

No.8 

7, 245. 74 

No.4 

6,062.58 

▲roh  oalverte : 

No.l 

5.14 
5.14 

8,903.83 

Ko.2 

6,411.96 
10,620.79 
12,907.94 

Uo.8 

No.4 

Ko.5  

7,152.07 

18,915.95 

8,182.20 

AqnedactKo.l 

Highway  bridge 

Look  forming 

6,824.20 
18,000.00 

880.85 

18.76 

16,120.32 

10,299.87 

689.20 

Property 

12,823.18 
16,120.32 

Care  and  repair  of  prop- 
erty and  plant •  • . 

83,490.30 
16.829.99 

Leea  material  on  hand 
June  30, 1896 

8,205.79 

880.85 

10,299.87 

689.20 

602,831.58 

Total 

17,160.87 

619,491.90 

SxpendiUurm  IHinoU  and  Mi89%$9ippi  Canal  for  fiscal  year  1897, 

Eastern  seetion $17,160.37 

Western  seotion  and  feeder  line 15,752.00 

Total 32,912.37 

Total  expenditures  HHnois  and  MisHaeippi  Canal  to  end  of  fiscal  year  1897. 

Eaatem  section $619,491.90 

Western  section  and  feeder  line 584,395.65 

Total 1,203,887.55 
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CofI  of  completing  eastern  eeeiion  Illinoia  and  Hissiaaippi  Canal,  from  Ulinoia  Biver  to 
Feeder  Junction.     (Estimated  June  30, 1897,) 


a 

1 

1 

h 
n 

1^ 

^ 

III 

ftz  III 

1 
1 

1 

1 

1 

1 

i 

1 

$17,000 

$5,000 
10,000 

$2,600 
6,000 

$24, 600. 00 
66,500.00 

2,6001 

$7, 000  $32, 000 

f  U  500 

9.  9nn 

16,700  00 

11  !vno     T'fton 

5, 000  *^  000 

2,600 
2,600 

73,900.00 

l.»00j 

6,000 

7,000 



16, 400. 00 



14,500 

"* 

14, 500. 00 

i,5o6 

2.  000 

6,000 
6.000 

9,o66l  38.666 

2,600 

2,500 

^     68, 000. 00 

14.500 

7,000 

81,000.00 

A»,«WV|        _,---, 

' 

58.000   29,000 

35,000   50,000 



30,000|  70,000 

17,600 

289, 600. 00 

ContingoucicB,  10  per  cent.. 

28,960.00 

Total. 

818, 460. 00 

6,000 

0 

46,000   19,200*^  000'  70.000 

$4,000 

f-  .     -.1 

187, 200. 00 
44,800.00 
122.800.00 
208, 000. 00 
78, 800. 00 
183,100.00 
174, 400. 00 

10 

18,000   19,000 

32,500   29,300 

21,000    14  000 

1 

7.000 
7,000 

11 
11 

12,000   35.000 

39  000    70.000    88.000 

$4,000 

2,600 
6,000 
2,500 
7,500 
2,500 
2,600 

IB 

18.300;  12,000   35,000 
14,6U0   36,000105,000 

4,000 

"*4,'666 

12,000 

7,000 
7,000 
7,000 
7,000 

14 

8,000 

$5,000 

15 

36,900{  20,000|  35,000   flO.  666 

1<( 

39,200   12,000   35,000 

107,700.00 

'116,600'l91,100148.000 

386,000186,000 

12,000 

24,0001  42,0001 

6,000i  27,600 

1,088,100.00 
108,610  00 

Total. 

1,194,710.00 

2,600 
6,000 

17  )l  12,000!  86,000 

18  )l  91  OnA    70.000 

17.0001  30  000   11  000 

131,300.00 
134, 200. 00 
43,100.00 
77,800.00 
68,300.00 
77,000.00 
85,500.00 
43, 100. 00 

14!  OOOL. .'..,. 

7,000 

7,000 

600 
7,600 
1,000 

19  ) 

20  ) 

21  ) 

22  ) 

23  ) 

24  ) 

1  — , 

7,000 



6,000j 

7,000 

),  38,000 
»er  oeut. 
kv.  miles 

106,000 

fl,ooo| 

69,000,  30.000 

22,000 

7,600 

808,300.00 
80, 830. 00 

17-5U.  nnnn  m.n 

proval  of  title. 

42,054.00 

711  184  00 

2ft 

600 

600 
600 
500 

25,20G 
21,800 
24.000 
19,200 

1 

1  ...  . 

26,700.00 
35, 800. 00 
87,600.00 
36,700.00 

2ft 

«,"666 

8,000  - 

7,000 
7,000 
7,000 

27 

M> 

9,000 

2,000 
Gout 

90.200 

1 

12,0001    9,000i  21,000 

134,200.00 
13, 420. 00 

nirencies.  10  ner  cent 

' 

Estimated  eoat  of  right  of 

way 

20,000.00 

Total. 

167, 620. 00 

Total  ooat  of  completing  aastem  section. . 
Expended  on  eastern  section  to  June  30,  1 

Total  nxobabla  ooat  of  aastem  secti 

2,391,9647o6 
619,491.90 

807 

9n.. ...................... ..••••...... 

3,  OU,  466. 90 

iTraotionaL 
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I4$t  of  eontraetifor  oonatrucHon  of  Illinois  and  MUHsiippi  Canal  in  force  dwring  JUoal 

year  ending  June  30,  1897, 


Kame  and  address  of  oon- 
uuctor. 


Nature  of  contract. 


Date. 


To  expire. 


Bemarka. 


James  Carroll,  St  Louis, 
Mo. 

Kats.  Crandall  &  Calla- 
han, Omaha,  Nebr.  a 

Cocan  Sl  Poond,  Chicago, 

ICoArtharBros.Co.,  Chi- 
oafo,IU.a 


Earthwork,  mile  6 

Earthwork,  mUes  9-16 
(incloAiye). 

Pits  and  foundations  for 
11  locks  and  2  aque- 
ducts. 

%  concrete  arch  cul- 
Terts,  0  cast-iron  pipe 
eulverts. 


Oct  10,1894 
June  19, 1897 
do 


Sept  80, 1895 
July  1,1898 
do 


.do. 


..do . 


Extended  to  and  com- 
pleted Aug.  1, 1889. 


•Contracts  awarded,  but  had  not  been  approved  by  the  Chief  of  Engineers  June  30, 1897. 

Abetraei  ofpropoeaU  for  canal  trunk  earthwork,  lock-pit  exoavatione,  preparing  founda- 
Hone  for  focki  and  aqueducts,  and  constructing  cast-iron  pipe  culverts  and  concrete  arch 
culverts  for  Illinois  and  Mississippi  Canalf  between  mile  8  and  mile  16,  received  in 
response  to  advertisement  of  April  8,  1897,  and  opened  at  12  m,,  central  time,  June  3, 
1897,  by  Maj,  W,  L,  Marshall,  Corps  of  Engineers. 


I 


Name  and  address  of  bidder. 


Crescent  Stone  Co.,  Peoria,  HI 

Kate,  Crandall  &  Callahan,  Omaha,  Kebr . 
K.  8.  Young  &  Wm.  Steyh,  Burlington, 

Iowa 

Monroo  &,  Bryan,  Portsmouth,  Ohio..... 

McArthur  Bros.  Co.,  Chicago,  111 

B.  C.  Cushing  &  Co.,  Chicago,  111 

Herbert  Bipley,  Chicago,  lU 


Earthwork,  mile  9  to  mile  18,  inclusiye. 


Mile  9  (134  000 
cubic  yards). 


Per 
cubic 
yard. 


OenU. 


14 


11.8 
9.81 


Amount 


$12,000.00 
18,700.00 


16,812.00 
18,145.40 


Miles  10  and  11 

(307,000  cubic 

yards). 


Per 
cubic 
yard. 


OmUs. 


10 
9.85 
8.4 
9.76 
8.6 


Amount 


7.25  $22,257.60 


30,700.00 
28,704.60 
25,788.00 
29,932.60 
26,095.00 


Mfle  12  (103,000 
eubio  yards). 


Per 

cubic 
yard. 


Oenta, 
10.9 
8.5 

12 


9.8 


Amount 


$11,227.00 
8,755.00 

12,360.00 


10,094.00 


ill 
I 


Name  and  address  of  bidder. 


Earthwork,  mile  9  to  mile  16,  indusiye— Continued. 


Mile  18  (144,000 
cubic  yards). 


Per 
cubic 
yard. 


Amount 


Mile  14  (129,000 
cubic  yards). 


Per 

cubic 
yard. 


Amount. 


Mile  15  (258,000 
cubic  yards). 


Per 
cubic 
yard. 


Amount 


Orasoent  Stone  Co.,  Peoria,  HI 

Winston  Bros.  8l  Co.,  Minneapolis,  Minn. 
Kjtta,  Crandall  Sc Callahan,  Omaha,  Nebr. 

John  J.  Shea,  Chicago,  111 

K.  S.  Young  &  Wm.  Steyh,  Burlington, 

Iowa 

Qrifflths  &  McDormott  (instruction  Co., 

Chicago,  111 

H.  A  BMdker  &  Co.,  Chicago,  HI 

B.  C.  Cushing  8l  Co.,  Chicago,  111 


Ctnts. 
11.3 
12 
9.25 


$16,272.00 
17,280.00 
13, 320. 00 


OenU. 
9.9 
13.5 
9 


$12,771.00 
17.415.00 
11,610.00 


(kwts. 


13.6 


19,440.00 


11.5 
14.5 


14,835.00 
18,705.00 


8.9 


12, 816. 00 


10 


12,900.00 


15 
8.5 
14.5 

15 

16.25 
.14.26 
12.4 


$38,700.00 
21,930.00 
37,410.00 

38,700.00 

41,025.00 
36, 765. 00 
31,992.00 
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Abstract  of  proposals  for  eanal  trunk  earthwork,  ote. — Continued. 


Name  and  addreas  of  Mdder. 


Earthwork,  mile  9  to  mile  18, 
incloaiye— Continued. 


Hile  16  (906,000 
cable  yards). 


Per 

enbio    Amount, 
yard. ! 


The  entire  8 
mUea  (1,880,000 
cabio  yards). 


Per 
cabic 
yard. 


AmoQDt. 


Per 

square 
yard. 


Slope  paring, 
miles  10  and  11 
1,500  squ 
yards). 


Amount. 


Winston  Bros.  A  Co.,  Minneapolis,  IClnn . 
Kats,  Crandall  Sc  CallahAn,  Omaha,  Kebr . 
K.  8.  Yoong  &  Wm.  Steyh,  Burlington, 

Iowa 

Honroe  Sl  Bryan,  Portamonth,  Ohio 

Qrifflths  A  MoDonnott  Construction  Co., 

Chicago,  111 

Heldmaier  A,  New,  Chicago,  HI 

John  Soott  A  Sons,  St.  Louis,  ICo 

McArthur  Bros.  Co.,  Chicago,  111 

K.  C.  Cashing  &  Co.,  Chicago,  111 

Bamett  A  Kecord  Co.,   Minneapolis, 

Minn 

Herbert  Ripley,  Chicago,  HI 


I 
Cents. 
14      $42, 700. 00 
8.5     25,925.00 


Oentt. 


15 


U 


9.8 


45,750.00 


8.25 
18 


$113,850.00 
179,400.00 


$1.26 

1.76 
1.10 


42,700.00 


29,890.00 


11.67 
5.74 

11.2 
9 

16 


161,046.00 
79,212.00 
154,560.00 
124,200.00 

220,800.00 


1.66 
1.35 
1.40 
1.00 

1.95 
1.47 


$5,626.00 

7, 875. 00 
4,050.00 


7, 425. 00 
6,075.00 
6.300.00 
4,500.00 

8,775.00 
6,615.00 


FOUNDATION  irOR  LOCK  NO.  8. 


Kama  and  address  of  bidder. 

Earth  excavation 
(6,600cubicyarda). 

Piles  (363). 

Pine  timber 
(60,000  feet  B.M.). 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount. 

8 

Rftrmn  A.  Paa/w.  M'araAlllAn.  HI ^ 

$0.20 
.30 

.40 
.40 
.15 
.20 
.24 

$1,820.00 
1,060.00 

2,640.00 
2,640.00 
99U.00 
1,320.00 
1,584.00 

$4.00 
4.00 

8.00 
8.50 
3.36 
3.80 
4.00 

$1,462.00 
1,452.00 

2,904.00 
1,270.50 
1,219.68 
1,379.40 
1.452.00 

$20.00 
22.50 

40.00 
21.00 
28.48 
22.00 
22.00 

$1,000.00 
1,125.00 

2,000.00 
1,060.00 
1,174.00 
1,100.00 
1, 100. 00 

6 

7 

Kate.  Crandall  A  CaUahan,  Omaha,  Nebr . 

N.  S.  Yoong  A  Wm.  Steyh,  Burlington, 

Iowa - 

9 

I>oan  A  Tolman.  Aurora. HI  -x. .-«....-, 

1? 

fTniran  A  Pound.  Ohi<MMr'».  Ill ,^.,,,, 

18 
19 

H.  A.  Boedker  A  Co.,  Chicago,  lU 

Barnett  A  Becord  Co.,MinneapoU8,Minn . 

«  S 

Name  and  address  of  bidder. 

Pineplank  (15,000 
feetB.M.). 

feetB.M.).      ,         pounds). 

tig 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

ft 

Bamm  A^ Peace.  Maraeilles. HI  -.-.T*r-- 

$20.00 
21.00 

30.00 
21.00 
21.00 
20.00 
20.00 

$300.00 
315.00 

450.00 
315.00 
324.00 
800.00 
800.00 

$40.00 
49.00 

50.00 
45.00 
29.40 
4&00 
60.00 

1 
$620.00  an.02.<i 

$137.50 
123.76 

275.00 

6 

7 

N.  S.  Young  A  Wm.  Steyh,  Burlington, 
Iowa 

637.00 

660.00 
686.00 
382.20 
624.00 
660.00 

.0226 

.06 

.08 

.02 

.025 

.025 

9 

Uoan  &  Tolmsn  AnmF*  Til      

166.00 

11 

Coiran  A  Pound.  Chicaso.  HI 

110.00 

18 
19 

H.  A.  Boedker  A  Co.Tchicago,  HI 

Bamottdc  Becord  Co.,Minneapoli8,Minn. 

137.60 
187.60 

i 

Name  and  address  of  bidder. 

Concrete. 

Natural  cement 
(925  cubic  yards). 

Portland  cement 

with  pebbles 
(60  cubic  yards). 

Portland  cement 
with  broken  stone 
(50  cubic  yards). 

1 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount 

8 
6 

7 

9 

Barron  ft  Peace,  Marseilles,  m 

Kats,  Crandall  ftCaUahan,  Omaha,  Nebr . 
N.S.  Young  A  Wm.  Steyh,  Burlington, 

Iowa , 

Doan  A  Tolman.  Aurora.  HI -,.,,.,- 

$3.65 
8.75 

5.00 
2.96 
3.28 
3.00 
3.00 

$3,376.26 
3,468.75 

4,625.00 
2,728.75 
3, 034. 00 
2,776.00 
2,775.00 

$5.72 
6.26 

6.76 
6.20 
6.72 
4.50 
6.00 

$286.00 
262.60 

337.60 
260.00 
336.00 
225.00 
250.00 

$7.00 
6.00 

7.76 
7.20 
7.35 
6.75 
7.00 

$350.00 
800.00 

887.50 
360.00 

11 

Coean  A  Pound.  Chicago.  Ill 

367.50 

13 
19 

H.  A.  Boedker  ACoTchicago,  111 

Bamett&  Keoord  Co.,  Minneapolis,  Minn . 

287.50 
850.00 

BNa  97 178 
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Abstraet  of  propoaaU  for  canal  trunk  earthwork,  etc. — Contiiiaed. 
FOUNDATION  FOR  LOCK  NO.  ft-Continuod. 


« 

•5& 

Name  and  address  of  bidder. 

GraTel  (800 
oabic  yards). 

8-inch  drain 

pipe  (210 
line!itffeet). 

10-inoh  drain 

pipe  (560 
linear  feet). 

Total. 

Price. 

Am't. 

Price. 

Am*t 

Price. 

Am*t. 

^ 

Barron  A,  Peaoe  If  araeUles.  HI 

$0.00 
1.25 

1.50 
1.10 
.00 
.00 
.85 

$180.00 
375.00 

450.00 
330.00 
180.00 
180.00 
195.00 

$0.10 
.80 

.25 
.15 
.10 
.80 
.80 

$21.00 
03.00 

62.50 
81.50 
2L00 
03.00 
83.00 

$0.14 
.35 

.80 
.18 
.15 
.40 
.85 

$78.40 
196.00 

168.00 
100.80 
84.00 
224.00 
196.00 

$8,671.15 
0,908.00 

14,552.00 
9, 476. 55 

6 

7 

Kata,  CrandaUdt  Callaban,  Omaha,  Nebr. 

N.  S.  Young  Sc  Wm.  Steyh,  Bnrlingtou, 

Iowa      •  ........---.-.-.-..••«-•.-... 

9 

"P^an  A- Tolman,  Aurora, Tll^.x,, ,,,.,. r- 

12 

Coiran  &  Pound' GhicaffO.  Ill 

7  854  88 

13 
19 

H.  A.  Boedker  &  Co.,  Chicago,  lU 

Bamett&RecordCo.,Minneapolis,Minn. 

8,327.90 
8.702.50 

FOUNDATION  FOR  LOCK  NO.  9. 


11 

Name  and  address  of  bidder. 

Sarth  excavation 

(3,200  cubic 

yards). 

Piles  (868). 

Pinetimber  (60,000 
feetB.M.). 

Price. 

Amount. 

Price. 

Amount 

Price. 

8 

Bflrron  A.  Peace  Mameilles.  Ill 

$0.20 
.12 

.40 

.20 

.145 

.15 

.17 

.19 

$640.00 
884.00 

1,280.00 
640.00 
464.00 
480.00 
544.00 

606.00 

$4.00 
3.97 

8.00 
8.50 
4.25 
8.86 
8.80 

4.00 

$1,452.00 
1,441.11 

2.904.00 
1,270.50 
1, 542. 75 
1.219.68 
1, 379. 40 

1,462.00 

$20.00 
2L00 

40.00 
21.00 
21.50 
23.48 
22.00 

22.00 

$1,000.00 
i;  060. 00 

2,000.00 
1.060.00 
1,075.00 
1,174.00 
1,100.00 

1,100.00 

5 

7 

Kate,  Crandall  &  Callahan,  Omaha,  Nebr . 

N.  S.  Young  &  Wm.  Steyh,  Burlington, 

Iowa         .      ......................... 

9 

Doan  Sr  Tolman.  Anrorm,  111 

10 

Wm  Mclvor  Marseilles.  Ill 

12 
13 
19 

Cogan  &  Pound,  Chicago,  111 

H.  A.  Boedker  &  Co.,  Chicago.  Dl 

Bamett   &  Record  Co.,  Minneapolis, 
Minn               

il 

Name  and  address  of  bidder. 

^'"ffl^iir 

Oak  plank  (18,000 
fe£tB.M.). 

Spikes,  bolts,  and 

nails  (5,500 

pounds). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

8 

Barron  A.  Peace.  Maneilles.  Ill 

ri!0.00 
20.00 

30.00 
21.00 
20.00 
21.60 
20.00 

20.00 

$300.00 
300.00 

450.00 
815.00 
800.00 
824.00 
800.00 

300.00 

$40.00 
47.00 

50.00 
45.00 
50.00 
20.40 
48.00 

50.00 

$520.00 
611.00 

650.00 
585.00 
660.00 
382.20 
624.00 

660.00 

$0,026 
.0225 

.05 

.03 

.0275 

.02 

.026 

.026 

$187.60 
128.76 

276.00 

6 

7 

Kate,  Crandall  &  Callahan,  Omaha,  Nebr 

N.  8.  Young  &  Wm.  Steyh,  Burlington, 

Iowa  •      ...........-.--.-....-....-.. 

9 

DoAn  Ac  Tolman  Aurora.  Ill ............. 

166  00 

10 

Wm  Molvor.  Marseilles.  Ill 

151.25 

12 

Coflran  St.  Pound.  Chicaico,  111 

110.00 

13 
19 

H.  A.  Boedker  A  Co.,  Chicago,  HI 

Bamett    A  Record  Co^  Minneapolis, 
Minn 

187.50 
187.60 

i 

Name  and  address  of  bidder. 

Concrete. 

si 
11 

Natural  cement 
(925  cubic  yards). 

with  pebbles 
(50  cubic  yards). 

with  broken  stone 
(50  cubic  yards). 

a 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

8 
5 

7 

Kats,  CrandaU&Callahan,  Omaha,  Nebr. 

N.S.  Young  Sl  Wm.  Steyh,  BurUngton, 

Iowa  .................................. 

$3.66 
8.40 

5.00 
2.06 
3.25 
8.28 
8.00 

8.00 

$8,376.25 
8,145.00 

4,625.00 
2,728.75 
8,006.25 
8.034.00 
2,775.00 

2.775.00 

$5.72 
4.90 

6.75 
5.20 
4.60 
6.72 
4.50 

5.00 

$286.00 
245.00 

887.50 
260.00 
230.00 
836.00 
225.00 

250.00 

$7.00 
6.15 

7.75 
7.20 
5.25 
7.86 
6.76 

7.00 

$850.00 
807.60 

887.60 

9 

Doan  &  Tolman,  Aurora, 111............. 

860.00 

10 

Wm  Melvor.  Marseillea.  Dl 

2G2.60 

12 

Coffan  &  Pound.  CbicaiEO.  Ill 

367.60 

18 
19 

H.  A.  Boedker  A  Co.,  Chicaso,  lU 

Bamett    A,   Record  Co.,  Minneapolis, 
Minn ,— 

287.60 
850.00 
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Alstraet  of  proposals  for  oanal  trunk  earthwork,  etc. — Contiiiaed. 
FOUNDATION  FOB  LOCK  NO.  O-Contiiiiied. 


\i 

Name  and  ftddress  of  bidder. 

Orayel  (300 
oubio  yards). 

8-inoh  drain 
lineS?  feet). 

10-inch  drain 

pipe  (660 
linear  feet). 

Total. 

1^ 

Price. 

Am't. 

Price. 

Am't. 

Price. 

Am't. 

3 
5 

7 

Barron  ft  Peoee,  KarMlllea,  IB 

Katz,  CrandaB&CallahaD.  Omaha,  Nebr. 

K.  S.  Yonng  ft  Wm.  Stejh,  Burlington, 

Iowa...---.-.. 

$0.60 
1.25 

1.50 
1.10 
.75 
;60 
.60 

.65 

$180.00 
375.00 

450.00 
330.00 
225.00 
180.00 
180.00 

195.00 

$0.10 
.25 

.15 
.14 
.10 
.80 

.80 

$21.00 
52.50 

52.50 
31.50 
20.40 
21.00 
63.00 

68.00 

.80 
.18 
.17 
.15 
.40 

.85 

$78.40 
168.00 

168.00 
100.80 
06.20 
84.00 
224.00 

196.00 

$7,00L15 
7,895.86 

13,192.00 

0 

10 

Doan  ftTolman,AarDra,IU 

Wm.  Mclvor,  Mameilleik  111 

7.476.55 
7,768.85 

1? 

Oogan  A  Po^nd, Obloago, 'ni-,,T,,T 

7,844.88 

13 
19 

H.A.BoedkerftCo.,Chicago.Ill 

Bamett   ft  Beoord  Co-,  Hinneapolla. 
Minn 

7.55L90 
7,726.66 

FOUNDATION  FOB  LOCK  NO.  10. 


11 

Name  and  address  of  bidder. 

Earth  exoaration 

(3.900  oubio 

yards). 

PUes  (868). 

Pinetlmber  (50,000 
feetB.M.). 

Prioe. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

3 
5 
7 

Barron  ft  Peace,  Maneflles^IU 

Katz.  Crandall  ft  Callahan,  Omaha,  Nebr. 

N.  S.  Young  ft  Wm. Steyh,  Builington, 

Iowa         .............................. 

.40 
.145 
.16 
.20 

.28 

$780.00 
1,365.00 

1,560.00 
565.50 
585.00 
780.00 

887.00 

$4.00 
4.10 

8.00 
4.25 
3.86 
3.90 

4.00 

$1,452.00 
1,488.13 

2.904.00 
1,542.76 
1,219.68 
1,415.70 

1,452.00 

$20.00 
22.50 

40.00 
21.50 
23.48 
22.00 

22.00 

$1,000.00 
1,125.00 

2,000.00 
1,075.00 
1,174.00 
1,100.00 

1,100.00 

10 

W ni  McI vor,  Marseilles,  111 

12 

Cmrtak  Sl  Pound  Chioaffo  111 ...-.-. 

13 
19 

H.^.Boodker  ft  Co.,  Chicaao.IU 

Bamett   ft  Beoord  (Jo.,  Minneapolis, 
Minn 

^•3 

11 

Name  and  address  of  bidder. 

Pine  plank  (15,000 

"^fSr^^^ 

Spikes,  bolts,  and 

nails  (5. 500 

pounds). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount 

3 

Bamm  ft  Peace.  Marseilles.  HI 

$20.00 
21.00 

30.00 
20.00 
21.60 
20.00 

20.00 

$300.00 
315.00 

450.00 
300.00 
324.00 
300.00 

800.00 

$40.00 
50.00 

50.00 
60.00 
29.40 
48.00 

50.00 

$520.00 
650.00 

650.00 
650.00 
382.20 
624.00 

660.00 

$0,025 
.0225 

.05 
.0275 
.02 
.025 

.026 

$137.60 
128.75 

275.00 
151  25 

5 

7 

Kats,  CrandaUft  CalUhan,  Omaha,  Nebr. 
N.  8.  Young  ft  Wm.  Steyh,  Buriington, 
Iowa     •    ...•..---•......-............ 

10 

Wm.  Molvor.  Marseilles.  Ill 

12 

Cocan  ft  Pound.  Chicairo.  HI 

110  00 

13 
19 

H.A.BoedkerftCo..Chicago,I]l 

Bamett  ft   Becord  Co.,   Minneapolis, 
Minn 

187.50 
187.50 

i 

Name  and  address  of  bidder. 

Concrete. 

|1 

Natnra]  cement 
(925  cubic  yards). 

Portland  cement 

with  pebbles 
(50  oubic  yards). 

Portland  cement 
with  broken  stone 
(50  oubio  yards). 

JZJ 

Prioe. 

Amonnt. 

Price. 

Amount. 

Price. 

Amount. 

n 

Barron  ft  Peace,  Marseilles,  III 

$3.65 
4.00 

5.00 
3.25 
3.28 
8.00 

8.00 

$8,876.25 
3,700.00 

4.625.00 
3,006.25 
8,034.00 
2,775.00 

2.775.00 

$5.72 
5.00 

6.75 
4.60 
6.72 
4.50 

6.00 

$286.00 
250.00 

387.50 
230.00 
886.00 
225.00 

260.00 

$7.00 
6.15 

7.75 
5.25 
7.35 
5.75 

7.00 

$350.00 
807.50 

387  50 

5 

7 

KatK.  Crandall  ft  Callahan,  Omaha,  Nebr. 
N.  S.  Yonng  ft  Wm.  Steyh.  Burlington, 

low  A 

10 

Wm.  Molvor,  Marseilles,  Dl 

262.50 
367.50 
287.50 

860  00 

1? 

Cogan  ft  Pound,  Chicago,  Dl 

13 
19 

H.ABoedkerftCo.,CJhicaffo,m 

Minn .' JV....*. 
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FOUNDATION  FOB  LOCK  NO.  10— Continued. 


II 


Name  and  address  of  bidder. 


Gravel  (800 
cubic  yards). 


Price.    Am't 


8-inch  drain 

pipe  (210 
linear  feet). 


Price.    Am*t. 


10-lnch  drain 

pipe  (660 
linear  feet). 


Price.  Am't. 


Total 


Barron  &  Peace,  Marseilles,  HI , 

KatZy  Crandall  Sc  Callahan,  Omaha,  Nebr. 
N.S.  Young  Sl  Wm.  Steyh,  Burliugton, 

Iowa 

Wm.  MclYor,  Marseilles,  111 

Cogan  &  Pound.  Chicago,  111 

H.  A.  Boedker  &  Co.,  (jfbioa£o,  HI 

Bamett  Sc   Record   Co.,    Minneapolis, 

Minn 


$0.60 
1.25 

1.60 
.75 
.60 
.60 

.65 


$180.00 
375.00 

450.00 
225.00 
180.00 
180.00 

196.00 


$0.10 


.80 


$21.00 
63.00 

52.60 
29.40 
21.00 
63.00 

63.00 


$0.U 
.35 

.80 
.17 
.15 
.40 


$78.40 
196.00 

168.00 
95.20 
81.00 

224.00 

196.00 


$8,181.15 
9, 651. 06 

13,472.00 
7,870.35 
7,449.88 
7,824.20 

8,015.50 


FOUNDATION  FOR  LOCK  NO.  11. 


if 

Name  and  address  of  bidder. 

Earth  excavation 

(11,600  cubic 

yards). 

PUes(368). 

Pine  timber  (50,000 
feetB.M.). 

&i 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

8 
6 

7 

Barron  ft  Pearoe,  Marseilles,  m 

Katz,  Crandall  Sc  Callahan,  Oniaha,Nebr. 

N.  S.  Young  ft  Wm.  Steyh,  Barliiigton, 

Iowa 

$0.20 
.15 

.40 

.22 

.155 

.15 

.22 

.16 

$2,820.00 
1,740.00 

4, 640. 00 
2, 552. 00 
1,798.00 
1, 740. 00 
2,552.00 

1.856.00 

$4.00 
3.95 

8.00 
3.50 
4.25 
3.36 
8.80 

4.00 

$1,462.00 
1,488.85 

2.904.00 
1, 270. 50 
1.542.75 
1,219.68 
1,379.40 

1.452.00 

$20.00 
21.50 

40.00 
21.00 
21.50 
23.48 
22.00 

22.00 

$1,000.00 
1,075.00 

2,000.00 
1.050.00 
1,076.00 
1  174  00 

9 

10 

Wm.  Molror.  Marseilles,  HI 

1? 

Cogan  A  Pound,  Chicag",  Til r 

18 
19 

H.  A.  Boedker  ft  Co..  Chicago,  HI 

Barnett   ft   Record    Co.,  Minneapolis, 
Minn 

1,100.00 
1  100.00 

II 

Name  and  address  of  bidder. 

Pine  plank  (15,000 
feetB.M.). 

Oak  plank  (13,000 
feetB.M.). 

Spikes,  bolts,  and 

nails  (5.500 

pounds). 

Price. 

Amoant. 

Price. 

Amount. 

Price. 

Amount. 

8 
6 

7 

Barron  ft  Peaoe,  Marseilles.  lU 

Katz,  Crandall  ft  CaUahan,  Omaha,  Nebr. 

N.  &  Young  fttWm.  Steyh,  Burlington, 

Iowa 

$20.00 
19.50 

30.00 
21.00 
20.00 
21.60 
20.00 

20.00 

$300.00 
292.50 

450.00 
315.00 
300.00 
324.00 
800.00 

300.00 

$40.00 
47.00 

50.00 
45.00 
.50.00 
29.40 
48.00 

50.00 

$520.00 
611.00 

660.00 
585.00 
650.00 
382.20 
624.00 

660.00 

$0,025 
.0225 

.05 

.03 

.0275 

.02 

.025 

.026 

$137.60 
123.75 

275.00 

0 

Doan  ft  Tolman.  Aurora  Til 

165  00 

10 

Wm.  Mclvor,  Marseilles.  Ill 

151.25 

1? 

Cogan  ft  Pound,  Chicago,  IB 

110.  OQ 

18 
19 

H.  A.  Boedker  ft  Co..  Chicago,  Dl 

Bamett  ft    Record  Co.,  Minneapolis, 
Minn 

137.50 
137.50 

1 

Name  and  address  of  bidder. 

Concrete. 

Natnral  cement     Portland  cement 
(925  cubic        ,      with  pebbles 
yards).          j  (50  cubic  yards). 

Portland  cement 
with  broken  stone 
(50  cubic  yards). 

}A^ 

Price. 

Amount,  j  Price. 

Amount. 

Price. 

Amount. 

8 

Barron  ft  Peace,  Marseillea,  111 

$3.65 
3.40 

5.00 

3.28 
8.00 

8.00 

$3,876.25    aS-72 

$286.00 
245.00 

337.50 
260.00 
230.00 
836.00 
225.00 

260.00 

$7.00 
6.05 

7.76 
7.20 
5.25 
7.36 
6.76 

7.00 

$350.06 
302.50 

887.50 

6 

7 

Kata^OrandaU  ft  Callahan,  Omaha,  Nebr. 

K.  S.  Young  ft  Wm.  Steyh,  Barliugton, 

Iowa 

3,145.00 

4,625.00 
2,728.75 
3,006.25 
3. 034. 00 
2, 775. 00 

2,775.00 

4.90 

6.75 
5.20 
4.60 
6.72 
4.50 

6.00 

9 

TV>an  ft  Tolman,  Aurora,  111 

860.00 

10 

Wm.  Molvor,  M'arHeiDes',  111 

262.50 

n 

Cogan  ft  Pound,  Chicago,  111 

867.50 

13 

H.  A.  Boedker,  Chicago,  111 

287.50 

19 

Bamett    ft    Record   Co.,  Miuneapolis, 
Minn ..  !. 

860.00 
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Ah8tr€U!t  of  prapoiaU  for  canal  trunk  earthwork,  ete, — Continued 
BSouNDATION  FOK  lock  irO.  ll^Contlnaed. 


1 

Kame  and  address  of  bidder. 

Gravel  (800 
onbic  yards). 

8-inch  drain 

pipe  (210 
linear  feet). 

10-incb  drain 
linJarfeet). 

Total. 

Price. 

Am*l 

Price. 

Am't 

Price. 

Am*t. 

8 

Barron  &  Penoo  Marseilles.  Ill 

fO  60  aiso.on 

$0.10 
.25 

.26 

.15 
.14 

.10 
.80 

.80 

$21.00 
52.60 

52.50 
31.50 
29.40 
21.00 
63.00 

68.00 

$0.14 
.30 

.80 

.18 

.17 

.15. 

.40 

.85 

$7^40 
168.00 

168.00 
100.80 
96.20 
84.00 
224.00 

196.00 

$9. 671. 15 

6 

7 

Katx.  Crandall  &CaUahan,  Omaha,  Nebr. 

N.  S.  Yoong  A  Wm.  Steyb,  Burlington, 

Iowa 

1.25 

1.50 

1.10 

.75 

.60 

.60 

.65 

375.00 

450.00 
330.00 
225.00 
180.00 
180.00 

195.00 

9,261.60 
16,662.00 

0 

Doan  & Tolnian  ^nrara.  Ill  .......•>... 

9,888.65 

10 

Wm.  Mclvor   Marseilles.  Ill 

9, 102. 85 

12 

Coean  &Pooud,  Cbioago.  Ill 

8,604.88 

13 
19 

H.  A.  Boedoker  &  Co.,  Chicaeo,  111 

Barnett   &  Becord  Co.,   Minneapolis, 
Minn 

9,559.90 
8,974.50 

FOUNDATIONS  FOB  LOCK  NO.  12  AND  AQITEDXJCT  NO.  S. 


^1 


Name  and  address  of  bidder. 


Earth  excavation 

(9,200  cubic 

yards). 


Price.    Amount. 


Pfles(977). 


Price.    Amount. 


Pine  timber 

(100,000  feet 

B.  M.). 


Price.    Amount. 


Eatz,  Crandall  Sc  Callahan,  Omaha,  Nebr. 
N.  S.  Young  &.  Wm.  Steyb,  BurUngton, 

lovra 

Monroe  &  Bryan.  Portsmouth,  Ohio 

Cogan  &  Pound,  Chicago,  Dl 

H.  A.  Boedker  A  Co., Chicago, 111 

Barnett   &   Kecord  Co.,  Minneapolis, 


$0.85 

.60 
.39 
.15 
.24 


$3,220.00 

4,600.00 
3, 588. 00 
1,  380. 00 
2,208.00 

2,116.00 


$4.04 

8.00 
4.00 
3.36 
4.10 

4.00 


$3,947.08 

7, 816. 00 
3,908.00 
3,282.72 
4,005.70 

8,908.00 


$28.50 

40.00 
22.00 
23.04 
28.00 

22.00 


$2,350.00 

4,000.00 
2,200.00 
2,304.00 
2.800.00 

8,900.00 


la 


Name  and  address  of  bidder. 


Katz,  Crandall  &  Callahan,  Omaha,  Nebr. 
N.  S.  Young  Sc  Wm.  Steyh,  Burlington, 

Iowa 

Monroe  ic  Bryan,  Portsmouth,  Ohio. . . . 

Cogan  &  Pound.  Chicago,  III 

U.  A.  Boedker  A.  Co.,  (Chicago,  HI 

Barnett  &  Record   Co.,  Minneapolis, 

Minn 


Pine  plank  (15,000 
feetB.M.). 


Oakplank(18.000  ^^^"^{^^^ 


feetB.M.) 


Price.    Amount. 


$22.00 

30.00 
21.50 
21.60 
21.00 

20.00 


Price.    Amoont. 


$330.00 

450.00 
822.50 
324.00 
815.00 

800.00 


$50.00 

50.00 
49.00 
29.40 
50.00 

50.00 


nails  (11,200 
pounds). 


Price.    Amount. 


$900.00  $0.0225 


900.00 
882.00 
529.20 
900.00 

900.00 


.06 
.0225 
.02 
.06 

.026 


560.00 
252.00 
224.00 
836.00 

280.00 


jS. 


Name  and  addieea  of  bidder. 


Price.  Amount. 


Eats,  Oandall  &  Callahan,  Omaha,  Nebr 

H.  S.  Young  St,  Wm.  Steyh,  Burlington, 

Iowa. 


Monroe  &  Bryan,  Portsmouth,  Ohio. . . 

Cogan  &  Pound,  Chicago,  III 

H.  A.  Boedker  Sc  Co.,  Chicago,  HI 

Barnett  &  Kecord  Co.,  Mmneapolis, 
Minn 


Concrete. 


Natural 
oement  (1,125 
oobio  yards). 


$4.00 

5.00 
2.25 
3.28 
3.00 

3.00 


$4,500.00 

5. 625. 00 
2, 531. 25 
3, 690. 00 
3,  375. 00 

8,876.00 


Portland 
cement  with 
pebbles  (480 
cubic  yards). 


Price.  Amoont. 


Prioei  Amount. 


$6. 60  $3, 120. 00 

6.73'  3,240.00 
7. 25  8. 480. 00 
6.72  3,225.60 
4.50   2,160.00 

7.00  8,860.00 


Portland 
oement  with 
broken  stone 

(480  cubic 
yards). 


$7. 65  $3, 672. 00  $18, 619. 06 


7.75 
8.26 
7.85 
5.75 


3, 720. 00 
3,060.00 
3,528.00 
2,760.00 


9.00  4,820.00 


TotaL 


27, 191. 00 
17,163.75 
14, 959. 52 
15.599.70 

16,489.00 
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Ahitraoi  ofproposaUfar  eanal  trunk  earthwork,  etc — Continaed. 
FOUNDATION  FOB  LOOK  NO.  18. 


'■a 

Name  and  addreM  of  bidder. 

Eaith  exca-Ta. 

tion  (3.000 
onbio  yards). 

Piles  (863). 

Pinetimber(50,000 
feetB.M.). 

Price. 

Amount. 

Price. 

Amount. 

Prioew 

Amount. 

n 

f0.20 
.216 
.12 

.40 
.18 
.15 
.15 

.17 

8600.00 
OVi.OO 
360.00 

1,200.00 
540.00 
450.00 
450.00 

510.00 

$4.00 
3.00 
3.97 

8.00 
3.50 
3.30 
8.80 

4.00 

$1,452.00 
1,306.80 
1,441.11 

8,904.00 
1,870.50 
1,219.68 
1,879.40 

1,462.00 

$20.00 
21.60 
21.00 

40.00 
21.00 
83.48 
22.00 

22.00 

$1,000.00 
1,076.09 
1.050.00 

8,000.00 
1,950.00 
1,174.00 
1,100.00 

1,100.00 

i 

6 

7 

Winston  Bros.  &  Co.,  Minneapolis,  Minn. 
Kate,  Crandall  ^Callahan,  Omaha,  Nebr. 
N.  S.  Young  &  Wm.  Stoyh,  Burlington, 
Iowa •••••..  .......•..•.■•••>•••>••••• 

9 

Doan  Sl  Tolman,  Anrora, Til -•r--r-- 

12 
13 
19 

Cogaa  &  Pound.  Chicago.  Ill 

H.  A.  BoedkerA  Co.,  Chicago,  111 

Barnett  &,  Becoid  Co.,  Minnempolis, 
Minn -V..... 

^•3 

11 

Name  and  addrees  of  bidder. 

Pine  plank  (15,000 

^-^eSi^isr 

and  nSls  (5.600 
pounds). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

8 

Barron  Sl  Peace  Marseilles.  HI 

120.00 
21.25 
19.00 

30.00 
21.00 
21.00 
2U.00 

20.00 

1300.00 
318. 75 
285.00 

450.00 
315.00 
824.00 
800.00 

300.00 

$40.00 
48.00 
47.00 

50.00 
45.00 
29.40 
48.00 

50.00 

$520.00 
624.00 
611.00 

650.00 
585.00 
382.20 
624.00 

650.00 

$0,025 
.025 
.0225 

.06 
.03 
.02 
.026 

.026 

$137. 60 

4 
6 
7 

Winston  Bros.  &  Co.,  Minneapolis,  Minn 
Kats.  Crandall  &  Callahan,  Omaha,  Nebr. 
N.  B.  Young  &  Wm.  Stoyh,  Burlington, 
Iowa ...••..••.... 

137.60 
123.75 

276.00 

9 

Doan  ft  Tolman,  Anrora,Tll 

165.00 

IK 

Ooffan  A  Ponnd.  IThi«*iyA.  Til 

110.00 

18 
19 

H.  A.  Boedker  ft  Co.,  Chicago,  Dl 

BameU  ft  Becoid  Co.,  Hiimeapolis. 
Minn A-, .*?__. 

137.60 
187.60 

1 

1^ 

Name  and  address  of  bidder. 

Concrete. 

Natural  cement 
(925  cubic  yards). 

with  pebbles  (50 
cubic  yards). 

Portland  cement 

with  broken 

stone  (50  cubie 

yards). 

Price. 

Amount. 

Price. 

Amonnt. 

Price. 

Amount. 

8 

4 
6 
7 

Barron  ft  Peace,  Marseilles,  Dl 

Winston  Bros,  ft  Co.,  Miuneapolis,  Minn . 

Katz^Crandall  ft  Callahan.  Omaha,  Nebr. 

N.  &  Xoong  ft  Wm.  Stoyh,  BurUngton, 

Iowa 

f3.«5 
3.40 
3.40 

5.00 
2.95 
3.28 
8.00 

8.00 

$3,878.25 
3, 145. 00 
3,145.00 

4,825.00 
2,728.75 
8, 084. 00 
2,775.00 

8,776.00 

$5.72 
6.25 
4.90 

6.75 
5.20 
6.72 
4.50 

6.00 

$286.00 
312.50 
245.00 

837.50 
260.00 
336.00 
225.00 

250.00 

$7.00 
9.00 
6.05 

7.75 
7.20 
7.35 
5.75 

7.00 

$350.00 
450.00 
302.50 

887.60 

9 

Doan  ft  Tolman.  Anrora. Ill         ........ 

860.00 

1? 

Conm  ft  Pound.  Cfaicaso.  Dl 

867.50 

18 
19 

H.  A.  Boedker  ft  Co.,  Chicago,  ni 

Barnett   ft   Beoord  Co.,  Minneapolis. 
Minn 

287.60 
850.00 

11 

Name  and  address  of  bidder. 

Gravel  (300 
onbio  yards). 

8-inoh  drain. 

pipe  (210 
li£e£  feet). 

10-lnch  drain- 
pipe (560 
linear  feet). 

TotaL 

Price. 

Am'L 

Price. 

Am*t. 

Price 

.    Am*t. 

8 
4 
5 
7 

Barron  ft  Peace,  Marseilles,  111 

Kats,  CrandaUftCallahan,  Omaha,  Nebr. 

N.  S.  Yoang  ft  Wm.  Stoyh,  Burlington, 

Iowa 

to.  00 
.75 
1.25 

1.50 

1.10 

.00 

.00 

.65 

8190.00 
225.00 
375.00 

450.00 
330.00 
180.00 
18U.00 

196.00 

$0.10 
.20 
.30 

.25 
.15 
-10 

^1.00 
42.00 
68.00 

52.50 
81.50 
21.00 

$0.14 
.25 
.86 

.80 
.18 
.16 
.40 

.86 

$78.40 
140.00 
196.00 

168.00 
100.80 
84.00 

$7.9.51.16 
7,97L56 
7,894.86 

13, 112. 00 

9 

Doan  A  Tolman.  Anrorfk  DL....«....... 

7, 376. 55 

11 

Cogan  ft  Poqnd,  Chicago,  Til ,^ 

7, 314. 88 

18 
19 

H.A.Boedker  ft  Co.,  Chicago,  m 

.80 
•80 

1 

t3.00 
iSwOO 

224.0 
196.0) 

0 

0 

7,457.90 
7,628.60 
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Ah$iract  of  propo§aU  for  oanal  trunk  earthwork,  etc. — ContmnadL 
F0X7in)ATI0N  FOB  LOCK  KO.  14. 


Name  and  addrasa  of  bidder. 

Earth  excaTation 

(9,100  cubic 

yarda). 

PUee  (868). 

Pinetimber(50,000 
feetB.M.). 

1- 

Price. 

Amount. 

Price.  1  Amount.  '  Price.  |  Amount. 

3 
6 

7 

Barron  Sc  Pea4)^  MameiUoa.  lU 

Knts.  CrandaUA  CaUahan,  Omaha.  Nabr. 

N.  S.  Yonng  ft  Wm.  Stoyb,  Burlington, 

Iowa - 

.40 
.22 
.15 
.21 

.154 

$1,820.00 
1,092.00 

3,640.00 

$4.00  '  $1,452.00  $20.00 
3.97       1,441.11     21.00 

8.  00        2.  fifti.  00      la  00 

$1,000.00 
1,050.00 

2,000.00 
1,050.00 
1, 174. 00 
1,100.00 

1,076.00 

9 
17. 

Doan  &  Tolman,  Aurora,  ni 

Coffan  Sc  Pound,  Chicago,  HI 

2,002.00  ,     3.50 
1,865.00  ,     8.36 

1. 270. 50     21. 00 
1,219.68     23.48 
1,415.70     22.00 

1,416.70     21.50 

13 
10 

H.  A.  Boedker  A  Co..  Chicago,  111 

Bamett   ft   Becord  Co.,  liinneapoUa, 
Minn 

1,911.00 
1,401.40 

3.90 
8.90 

I 

Kama  and  addreaa  of  bidder. 

Pine  plank  (15,000 
fe?tB.li.): 

Oak  plank  (13,000 
fMtB.M.). 

Spikes,  bolto, 

and  nalU  (5,000 

pounda). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

S 

Barron  ft  Peace,  MarseiUee,  111 

$20.00 
19.00 

80.00 
21.00 
21.00 
20.00 

19.00 

1800.00 
285.00 

450.00 
815.00 
824.00 
300.00 

286.00 

$40.00 
47.00 

50.00 
45.00 
29.40 
48.00 

48.00 

$520.00 
611.00 

660.00 
685.00 
382.20 
624.00 

624.00 

$0,025 
.0225 

.05 
.03 
.02 
.025 

.0225 

$137. 50 

6 
7 

Kats,  Crandall  ft  Callahan,  Omaha,  Nebr. 

N.  S.  Young  ft  Wm.  Steyh,  Burlington, 

Iowa .......... 

123.76 
275  00 

9 

Doan  ft  Tolman,  Aurora,  lU 

165.00 

17, 

Cogan  ft  Pound,  Chicago.  Ill 

110.00 

13 
19 

H.  A.  Boedker  ft  Co.,Chlcagp, III 

Minn 

187.50 
128.76 

i 

Name  and  addreaa  of  bidder. 

(Concrete. 

n 

Natural  cement 
(925  cubic  yarda). 

Portland  cement 

with  pebbles 
(50  cubic  yarda). 

Portland  cement 
with  broken  stone 
(60  oubie  yards). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

B 

Barron  ft  Peace,  Marselllea,  HI 

$3.65 
8.00 

5.00 
8.10 
8.28 
8.00 

2.90 

$3,376.25 
8,330.00 

4,625.00 
2,867.50 
8,034.00 
2,776.00 

2,682.50 

$5.72 
4.95 

6.75 
5.85 
6.72 
4.50 

4.96 

$286.00 
247.60 

837.50 
267.50 
336.00 
225.00 

247.50 

$7.00 
6.10 

7.75 
7.45 
7.35 
5.76 

6.96 

$350.00 
805.00 

887.50 

6 
7 

Eats,  Crandall  ftCaUahan,  Omaha.  Nebr. 

N.  &  Young  ft  Wm.  Sieyh,  Burlington, 

Iowa 

9 

372.50 

1^ 

Coiran  ft  Pound.  Chicaco.  HI 

867.50 

18 
19 

H.  A.  Boedker  ft  Co.,  Chicago,  HI 

287.50 
847.60 

it 

Name  and  addreaa  of  bidder. 

Gravel  (300 
cubic  yards). 

Sinch  drain- 
pipe (210 
linear  feet). 

10-inch  drain- 
Un^f^). 

TotaL 

Price.  1  Am*t. 

Price. 

Am't 

Price.  Am't 

8 
6 

7 

Barron  ft  Peace,  Maraeniea,  HI 

Kata,  CrandaUftCallahanTOmaha,  Nebr. 

N.  S.  Young  ft  Wm.  Stoyh,  Burlington, 

Iowa 

10.60 
1.25 

1.50 
1.10 
.60 
.60 

.60 

$180.00 
375.00 

450.00 
380.00 
180.00 
180.00 

180.00 

$0.10 
.30 

.25 
.15 
.10 
.80 

.25 

$2L00 
68.00 

62.60 
81.50 
21.00 
68.00 

12.60 

$0.14 
.86 

.80 
.18 
.15 
.40 

.80 

$7&40 
196l00 

168.00 
100.80 
84.00 
224.00 

168.00 

$9,171.16 
8,814.86 

15, 552. 00 

0 

Hoan  ft  Tolman.  Aurora.  HI..  ..r 

8,984.80 

n 

Cogan  ft  Pound,' Chicago,  HI 

8,229.88 
8,966.39 

8, 256. 86 

18 
19 

H.  A.  Boedker  ft  Co.,  Chicago,  HI 

BameU  ft   Beoord  Co.,  Minneapolia, 
Minn. 

- 
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Abstract  of  proposals  for  eanal  trunk  oarthworkf  ete. — Continued. 
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Name  md  address  of  bidder. 

Earth  excavation 

(5,000  cubic 

yards). 

Piles  (3(3). 

Pine  timber 
(50,000  feet  B.M.). 

1^ 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount. 

^ 

Rnrron  Al  Peaoe  Marseilles.  Ill 

10.20 
.12 

.40 
.25 
.15 
.18 

.154 

$1,120.00 
672.00 

2,240.00 

1,400.00 

840.00 

1,008.00 

862.40 

$4.00 
4.00 

8.00 
8.50 
3.36 
8.90 

8.90 

$1,462.00 
1,452.00 

2,904.00 
1,270.50 
1,219.68 
1,416.70 

1,416.70 

$20.00 
23.00 

40.00 
21.00 
23.48 
22.00 

21.60 

$1,000.00 
1,150.00 

2,000.00 

5 

7 

KatK,  Craudall  &  Callahan,  Omalia,  Nebr. 

N.  S.YonDgand  Wm.  Steyh,  Burlington, 

Iowa           ..................>•■•-••••- 

0 

Doan  A- Tolman,  Aflrorft,ni-».T 

],050.(K) 
1, 174. 00 

12 

Coiran  &.  Pound   Chicairo  ID 

13 
10 

H.  A.  Boedker  &  Co.,  Chicaco,  111 

Bamett   A,  Record   Co.,  Minneapolis, 
Minn 

1,100.00 
1,075.00 

si. 

Name  and  address  of  bidder. 

Pine  plank  (15,000 
feetB.M.). 

Oak  plank  (13,000 
feetB.M.). 

Spikes,  bolts,  and 

nails  (6,600 

pounds). 

1^ 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amount 

3 

Barron  &  Pence,  Marnef lies.  III 

$20.00 
21.00 

30.00 
21.00 
21.60 
20.00 

19.00 

$300.00 
316.00 

450.00 
315.00 
824.00 
800.00 

285.00 

$40.00 
49.00 

60.00 
45.00 
29.40 
48.00 

4&00 

$620.00 
637.00 

660.00 
686.00 
882.20 
624.00 

624.00 

$0,025 
0.0225 

0.05 
0.08 
0.02 
0.025 

0.0225 

$137. 50 
123.75 

275.00 

5 

7 

Katz,  Craudall  &  Callahan,  Omaha,  Nebr. 

N.  S.  Young  and  Wm.  Steyh,  Burlington, 

lo  vra 

9 

Doan  A  Tolman.  AarorvLlllT...... ...... 

166.00 

12 

Cof'an  <fr  Pond  Chicairo.  HI.       . 

110  00 

18 
19 

H.  A.  Boedker  &  Co.,  Chicago,  111 

Bamett   A,  Kecord   Co.,  Minneapolis, 

187.60 
133.76 

i 

Name  and  address  of  bidder. 

Concrete. 

? 

Natural  cement 
(926  cubic  yards). 

Portland  cement, 

with  pebbles 
(50  cubic  yards). 

Portland  cement 
with  broken  stone 
(50  cubic  yards). 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amount 

3 

Barron  &,  Peace,  MarseiUes,  lU 

$3.66 
4.00 

5.00 
8.20 
8.28 
8.00 

2.90 

$3, 376. 25 
3,700.00 

4,625.00 
2,960.00 
8,034.00 
2,776.00 

2,682.50 

$6.72 
6.25 

6.75 
5.46 
6.72 
4.50 

4.05 

$286.00 
262.50 

387.50 
272.50 
836.00 
226.00 

247.50 

$7.00 
6.10 

7.75 
7.45 
7.35 
6.76 

6.96 

$860.00 
305.00 

887.50 
372  50 

6 

7 

0 

Katz,  Craudall  &  Callahan,  Omaha,  Nebr. 
N.  S.  Youngand  Wm.  Steyh,  Burlington, 

Iowa. 
Doan  dt  Tolman,  AurorA, HI- x.. ......... 

1? 

Cogan  *■  Ponnd,  Ohicftgn,  TU..rr^,.r*..T 

867.60 

13 
19 

H.  A.  Boedker  &  Co.,  Chicago,  lU 

BameU  A.  Beooid  Co.,  Minneapolis, 
Minn................ 

287.60 
847.60 

II 

ITame  and  addrass  of  bidder. 

Oravel  (300 

8-inch  drain 

pipe  (210  linear 

feet). 

10-inch  drain 
pipe  (560  linea 

r 

Total. 

1^ 

Price. 

Am*t. 

Price. 

Am^t. 

Price. 

Am*t 

8 

Barron  &  Peace,  Marseilles,  Dl 

$0.60 
1.25 

L50 

1.25 

.60 

.60 

.60 

$180.00 
375.00 

450.00 
375.00 
180.00 
180.00 

180.00 

$0.10 
.30 

.25 
.16 

.10 

$21.00 
63.00 

52.60 
81.50 
21.00 

$0.14 
.35 

.30 
.18 
.15 
.40 

.80 

$7&40 
196.00 

168.00 
100.80 
84.00 
224.00 

168.00 

$8,471.15 
8.946.26 

14,162.00 
8, 525. 30 
7,704.88 
8.052.20 

7.716.86 

5 

7 

9 

Kats,  Crandall  &.  Callahan.  Omaha,  Nebr. 
N.  S.  Youngand  Wm.  Steyh,  Burlington, 

Iowa. 
Doan  A  Tolman.  Aurora. HI.. ...•• ...... 

19 

Cogan  Sc  Pound,  Chicago,  HI 

13 
19 

H.  A.  Boedker  A  Co.,  Chicago,  lU 

Bamett  ft  Record  Co.,  Minneapolis, 

.30 
.25 

« 

3.00 
2.60 
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Abiiract  of  propo$ah  for  canal  trunk  earthwork,  ete. — Gonthined. 
FOUNDATION  FOR  LOCK  No.  Id. 


Ill 
III 


Name  and  addreaa  of  bidder. 


Earth  ezoaration 

(1,800  oabio 

yards). 


Price.    Amount. 


PileaOeS). 
Price.    Amonnt. 


Pine  timber 
(50.000  feet  B.M.). 


Price.    Amonnt. 


Barron  &  Peace,  Mameillee,  111 $0. 20 

Winston  Bros.  &  Co.,  Minneapolis.  Minn .     .  215 
Katx.  Crandall  &  Callahan,  Omaha,  Kebr .     .  12 
N.  8.  Yoang  and  Wm.  Steyb,  Burlington, 

Iow» 40 

Doan  ATolman,  Anrora,IU 18 

Qriffith  &  McDormott  Constmotion  Co. 

Chicago,  HI .20 

Oogan  &  Pound.  Chicago,  111 15 

H.  A.  Boedker  A  Co.,  Chicago,  111 15 

B»mett  &  Keoord  Co.,  Minneapolis, 

Hlnii 164 


(860.00 
887.00 
210.00 

720.00 
824.00 

860.00 
270.00 
270.00 

2n.20 


$4.00 
3.60 
8.07 

8.00 
3.50 

5.00 
8.36 
8.80 

8.90 


$1,452.00  $20.00 
1,306.80  21.25 
1,441.11     21.60 


2.001.00 
1,270.60 

1, 815. 00 
1,219.68 
1,879.40 

1,415.70 


40.00 
21.00 

30.00 
23.48 
22.00 

21.60 


$1,000.00 
1,062.60 
1,075.00 

2,000.00 
1,060.00 

1.500.00 
1,174.00 
1,100.00 

1,075.00 


1 


^f4 


Name  end  addreas  of  bidder. 


Pine  plank  (15,000 
feetB.M.). 


Oak  plank  (13,000 
feetB.M.). 


Price.    Amonnt. 


Barron  &  Peace,  Marflellles,  HI $20.00 

Winston  Bros.  &  Co.,  Minneapolis,  Minn .  21. 25 
Katz,  Crandall  A.  Callahsn,  Omaha,  Nebr.  19. 00 
N.  S.  Young  and  Wm.  Steyh,  Burlington, 

Iowa 30.00 

Doan  &  Tolman,  Aurora,  HI 21.00 

Griffith  St,  McDormott  Construction  Co. 

Chicago,  HI 80.00 

Cogan  £Poiuid,  Chicago,  HI 21.60 

H.  A.  Boedker  &,  Ck>.,  Chicago,  HI 20. 00 

Bamett  ft  Beoord  Co.,  Minneapolis, 

Minn 19.00 


Price.    Amount. 


$300.00 
318. 75 
285.00 

450.00 
315.00 

450.00 
324.00 
800.00 

285.00 


$40.00 
48.00 
47.00 

50.00 
45.00 

60.00 
29. 40 
48.00 

48.00 


Spikes,  bolts,  and 

nails  (5,500 

pounds). 


Price.    Amount. 


$620.00  $0,025 
624.00  .025 
611.00       .0225 


650.00 
586.00 

780.00 
882.20 
624.00 

624.00 


.06 


.08 
.02 
.026 


$187.60 
137.50 
128.75 

276.00 
166.00 

166.00 
110.00 
137.60 

128.76 


Concrete. 


Name  and  address  of  bidder. 


Natnral  cement 
(925  cubic  yards). 


Price.    Amount. 


Portland  cement, 

with  pebbles 
(60  cubic  yards). 


Prices    Amount. 


Portland  cement, 
with  broken  stone 
(60  cubic  yards). 


Price.    Amount. 


Barron  &  Pence,  Marseilles,  Hi 

Winston  Bros.  &  Co.,  MinnpiipoliM,  Minn . 
Katx,  Crandall  ft  Callahan.  Omaha,  Nebr. 
N.  S.  Young  and  Wm.  Bteyh,  Burlington, 

Iowa 

Doan  ft  Tolman,  Aurora,  HI 

Griffith  ft  McDormott  Ck>n8truction  Co., 

Chicago.  HI 

Cogan  ft  Pound,  Chicago,  HI 

H.  A.  Boedker  ft  Co.,  Chicago,  HI 

Bamett  ft  Becord  Co.,  Minneapolis, 


$8.65 
8.40 
3.60 

6.00 
8.20 

6.00 
3.28 
8.00 

2.90 


$8,876.26 
8, 145. 00 
8, 830. 00 

4,625.00 
2,060.00 

5, 650. 00 
8,034.00 
2,776.00 

2,682.50 


$5.72 
6.26 
5.00 

6.76 
5.45 

8.00 
6.72 
4.50 

4.96 


$286.00 
812.60 
250.00 

837.50 
272.50 

400.00 
836.00 
226.00 

247.60 


$7.00 
9.00 
6.96 

7.75 
7.46 

8.00 
7.86 
6.76 

6.96 


$850.00 
450.00 
297.60 

887.60 
872.60 

400.00 
867.60 
287.50 

847.60 


1^ 
il 


Name  and  address  of  bidder. 


GraTel(300 
cubic  yards). 


pipe  (210 
feet) 


Price.   Am't. 


8-inch  drain 


10- inch  drain 
linear  pipe  (560  linear 
feet). 


Price.   Am*t. 


Price.  Am'l 


Totd. 


Bamtn  ft  Peace,  Marseilles,  111 

Winston  Bros,  ft  Co.,  Minneapolis,  Minn. 
Katx,  Crandall  ft  Callahan,  Omaha,  Nebr. 
N.  S.  Young  and  Wm.  Steyh,  Burlington, 

Iowa 

Doan  ft  Tolman,  Aurora,  HI 

Griffith  ft  McDormott  Construction  Co., 

Chicago,  HI 

Cogan  ft  Pound,  C9iicago,  111 

H.  A.  Boedker  ft  (^.,  (Jhicago,  111 

Bamett   ft  Bec<tfd   Co.,   Minneapolis, 


$0.60 
.75 
1.25 

1.60 
L45 

1.60 
.60 
.60 

.60 


$180.00 
225.00 
375.00 

450.00 
436.00 

450.00 
180.00 
180.00 

180.00 


$0.10 
.20 
.26 

.26 

.16 

.26 

.10 
.30 


$21.00 
42.00 
62.50 

52.50 
81.50 

64.60 
21.00 
63.00 

62.60 


$0.14 
.25 


.80 
.18 

.28 

.16 
.40 

.80 


$78.40  $7.ni.l6 
140.00  7,701.06 
168.00  7,927.36 


168.00 
100.80 

166.80 
84.00 
224.00 

168.00 


12,632.00 
7,609.80 

11,681.40 
7,134.88 
7,277.90 

7,131.16 
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Ahitraet  of  proposaU  far  eanal  trunk  earihwark,  0to.^?oiitiiiaed. 
FOUNDi^TION  FOB  LOCK  KO.  17. 


1 


Kftme  and  addroM  of  bidder. 


Barth  excayatioa 

(5,800  onbio 

yard(«). 


Prtoe.    Amount. 


P068(S68). 


Pine  timber 
(60,000  feet  B.M.). 


Prioe.    Amount. 


Prioe.    Amoantb 


Barron  &  Peace.  Marseilles,  HI 

Winston  Bros.  Sl  Co.,  Minneapolis,  Minn. 
Kats,  Crandall  &  Callahan,  Omaha,  Nobr. 
K.  S.  Young  &  Wm.  Steyh,  Burlington, 

lovra 

Doan  &ToIman,  Aurora,  111 

Griftlth  Sc  McDormott  Constmction  Co., 

Chicago.  HI 

C!ogan  &  Found,  Chicago,  111 

H.  A.  Boedker  &  Co.,  Cbioago,  HI 

Bsmett   St   Becord   Co.,  Minneapolis, 

Minn 


$0.20 
.215 
.17 

.40 
.22 

.20 
.15 
.20 

.154 


$1,100.00 

1.247.  UO 

086.00 

2,820.00 
1,276.00 

1,160.00 

870.00 

1, 160. 00 

893.20 


$4.00 
8.60 
4.05 

8.00 
3.60 

5.00 
8.86 
8.00 

8.00 


$1,452.00 
1, 306. 80 
1,470.15 

2,904.00 
1,270.50 

1.815.00 
1,219.68 
1,415.70 

1,415.70 


$20.00 
21.25 
23.00 

40.00 
21.00 

80.00 
23.48 
22.00 

21.50 


$1,000.00 
1,062.50 
1,15a  00 

2.000.00 
1,050.00 

1,500.00 
1,174.00 
1.100.00 

1,076.00 


11 


Name  and  address  of  Didder. 


Pine  plank  (15,000 
feet  B.  M.). 


Price.    Amount. 


Oak  plank  (18,000 
feet  B.  M.). 


Spikes,  bolts,  and 

nails  (6,500 

pounds). 


Prioe.    Amount 


Prioe.    Amount. 


Barron  &  Peace,  Marseilles,  111 

Winston  Bros.  &Co.,  Minneapolis,  Minn. 
Kats,  Crandall  &  Callahan.  Omaha.  Nobr. 
N.  8.  Young  &  Wm.  Steyh,  Burlington, 

Iowa 

Doan  &  Tolman.  Aurora,  111 

GriflBth&MoDormott  CoDstmction  Co., 

Chicago,  111 

Ck>gan  Sc  Pound,  Chicago,  111 

H.  A.  Boedker  Sc  0>.,  Chicagi),  111 

Barnett   St  Beoord   Co.,  Minneapolis, 

Minn ...... 


$20.00 
21.25 
21.00 

30.00 
21.00 

30.00 
21.60 
20.00 

19.00 


$300.00 
318. 76 
315. 00 

450.00 
315.00 

450.00 
324.00 
300.00 

286.00 


$10.00 
48.00 
40.00 

50.00 
45.00 

60.00 
20.40 
48.00 

4&00 


$520.00 
62:4.00 
637.00 

650.00 
685.00 

780.00 
382.20 
624.00 

624.00 


$0,025 
025 


.03 

.08 
.02 
.025 


.0225 


$137.60 
187.60 
128.75 

275.00 
165.00 

165.00 
110.00 
187.60 

123.75 


i 

I 


Concrete. 


i 


Name  and  address  of  bidder. 


Natural  cement 
(025  cubic  yards) 


Price.    Amount. 


Portland  cement 

with  pebbles  (60 

cubic  yards). 


Prioe.    Amount. 


Portland  oement 

with  broken 

atone  (60  cubic 

yards). 


Prioe.    Amount 


Barron  &  Peace,  Marseilles,  HI 

Winston  Bros.  &Co.,  Minneapolis,  Minn 
Kats,  Crandall  &,  Callahan,  Omaha,  Nebr 
K.  &  Young  &,  Wm.  Steyh,  Burlington, 

Iowa , 

Doan  Sc  Tolman,  Aurora,  111 

Griffith  &McDormott  Construction  Co., 

Chicago,  ni 

Cogan  &  Pound,  Chicago,  111 

H.  A.  Boedker  &  Co.,  (Jhicago,  HI 

Barnett  St  Becord  Co.,  Minneapolis, 

Minn 


$3.65 
3.40 
3.95 

5.00 
8.20 

6.00 
3.28 
8.00 

2.90 


3. 376. 25 
3, 145. 00 
3, 65.3. 75 

4,625.00 
2,960.00 

5,650.00 
3,034.00 
2,775.00 

2,682.60 


$5.72 
6.25 
4.95 

6.75 
6.45 

8.00 
6.72 
4.50 

4.95 


$286.00 
312.50 
247.60 

837.50 
272.50 

400.00 
836.00 
225.00 

247.60 


$7.00 
9.00 
6.10 

7.76 
7.46 

8.00 
7.35 
6.75 

6.96 


$350.00 
450.00 
805.00 

887.60 
372.50 

400.00 
867.50 
287.60 

847.60 


^, 


I 


Name  and  address  of  bidder. 


Orayel  (300 
oubic  yards). 


8-inch  drain 

pipe  (210  linear 

feet) 


Price.    Am't. 


Barron  St  Peace.  Marseilles,  HI 

Winston  Bros.  StCo..  Minneapolis,  Minn 
Kats.  OandaIl&  Callahan.  Omaha,  Nebr 
N.  8.  Yoang  St  Wm.  Steyh.  Burlington, 

Iowa 

Doan  St  Tolman,  Aurora,  111 

Griffith dit McDormott  Construction  Co., 

Chicago,  Dl 

Cogan  it  Pond,  Chicago,  111 

H.  A.  Boedker  St  Co..  Chicago,  111 

Barnett  St  Becord   Co.,  Minneapolis, 

Minn.. 


$0.60  $180.00 
.  75  225. 00 
1.15  345.00 


1.50 
1.25 

1.50 
.60 
.60 

.60 


450.00 
375.00 

450.00 
180.00 
180.00 

180.00 


Price.    Am't. 


$0.10 
.20 
.25 

.25 
.15 

.26 
.10 


.25 


$21.00 
42.00 
52.50 

52.50 
31.50 

64.60 
21.00 
63.00 

52.60 


10-inch  drain 

pipe  (560  linear 

feet). 


Price.    Am't. 


$0.14 
.25 
.30 

.80 
.18 

.28 
.15 
.40 

.80 


$78.40 
140.00 
168.00 

168.00 
100.80 

156.80 
84.00 
224.00 

168.00 


Total. 


$8,511.16 
8,56L05 
9,148.66 

14,282.00 
8,401.80 

12,481.40 
7,734.88 
8,204.30 

7,747.16 
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Ah$1raoi  of  prapoiaU  for  eanal  trunk  earthtoork,  ete. — Continaed* 
VOITNDATION  JFOB,  AQUBDUCT  KO.  I. 


Kame  and  addreu  of  bidder. 


Kats,  Crandall  A  Callahan,  Omaha,  Nebr , 

N.  S.  SToong  db  Wm.  Steyh,  Uurliuffton.  Iowa 

Griffith  A  MoDormott  Conatnictiou  Co.,  Chicago,  111 

Oogan  &  Ponnd,  Cbicim>,  111 

H.A.  Boedker&Co..Chioago,ni 

Bam«tt  &  Record  Co.,  Minneapolis,  Minn 


Earth  exoavation 
(4,300  cnbio  yard*). 


Price.      Amounl 


$0.60 
.50 
.50 
.15 
.40 
.28 


$2,100.00 
2,100.00 
2,100.00 
63U.00 
1,680.00 
1,176.00 


Piles  (450). 


Price.     Amonn^ 


$4.15 
8.00 
5.00 
8.36 
4.50 
4.00 


$1,867.50 
8,600.00 
2,250.00 
1,512.00 
2,025.00 
1,800.00 


§11 


Kame  and  address  of  bidder. 


Pine  lainber 
(48,000  feet  B.M.), 


Price.    Amoani. 


Oalc  plank  (0,600 
et  B.  M.). 


feet] 


Price.    Amount. 


Spikes,  bolts, 

and  nails  (4,800 

pounds). 


Price.    Amonnt. 


Katz,  Crandall  &  C^Uahau,  Omaha,  Nebr.  $23. 50 
N.  S.  Young  Sc  Wm.  Steyh,  Burlington, 

Iowa..... : 40.00 

Orifflth  A  MoDennott  Gonstraotion  Oo., 

Chicago,IU 30.00 

Oogan  &  Pound,  Chicago,  HI 22.00 

H.  A.  Boedker  A  Co.Tchicaco,  lU 24. 00 

Bamett  A  Becord  Co.,  Minneapolis, 

22.00 


$1, 128. 00 

1,920.00 

1,440.00 
1,009.20 
1,152.00 

1,066.00 


$53.00 

50.00 

60.00 
29.40 
50.00 

50.00 


$603.50 

475.00 

670.00 
279.30 
475.00 

476.00 


$0.0226 


.08 
.02 
.03 


$108.00 

240.00 

144.00 
96.00 
144.00 

106.00 


I 


It 


Name  and  address  of  bidder. 


Price. 


Kats,  Oandall   A  Callahan,  Omaha, 

Nebr 

K.  Sb  Young  A  Wm.  Steyh,  Burlington, 

Iowa 

Griffith  A  McDermott  Construction 

(^.,  CHiicago,  HI 

Cogan  A  Pound,  Chicago,  HI 

H.  A.  Boedker  A  Co.,  Chlcaeo,  HI 

Bamett  A  Kecord  Co.,  Minneapolis, 

Minn 


Concrete. 


Natural 
cemeut  (240 
cubic  yards). 


$4.50 

6.00 

6.00 
8.28 
8.60 

8.26 


Q't. 


Price.   AmH. 


$1,080.00 

1,200.00 

1,440.00 
787.20 
840.00 

780.00 


Portland 
cement  with 
pebbles  (220 
cubic  yards). 


$6.80 

6.76 

&00 
6.72 
6.00 

7.26 


$1,406.00 

1,485.00 

1,760.00 
1, 478. 40 
1.100.00 

1,595.00 


Portland 
cement  with 
broken  stone 

(220  cubic 
yards). 


TotAL 


Price.    Am*t. 


$7.65 

7.75 

8.00 
7.86 
6.26 


$1,683.00 

1,705.00 

1.76(100 
1,617.00 
1,376.00 

9.25  2,036.00 


$8,288.00 

11,020.00 

9,704.00 
5,882.10 
7,410.00 

6,990.00 


FOUNDATION  FOR  JjOCK  NO.  IS. 


Name  and  address  of  bidder. 


Earth  excavation 

(19.500  cubic 

yards). 


Price.    Amount. 


Piles  (863). 


Price.    Amount. 


Pine  timber 
(60,000  feet,  B.M.). 


Price.    Amount 


Winston  Bros.  A  Co..  Minneapolis,  Miun 
Kjtts,  Crandall  A  Callahan.  Omaha,  Nebr 
N.  &  Young  A  Wm.  Steyh,  Burlington, 

Iowa 

Griifith  A  McDermott  Construction  Co., 

Chicago.  HI 

0»gan&  Pound,  Chicago.  HI 

H.  A.  Boedker  A  Co.,  Chicago,  HI 

Bamett  A  Bocord   Co.,  MlnneapoUs, 


$0,215 
.12 

.40 

.20 
.20 
.82 


$4, 192. 50 
2,840.00 

7,800.00 

8,900.00 
8,000.00 
4,290.00 

8.900.00 


$3.60 
8.97 

8.00 

6.00 
8.86 
4.00 

4.00 


$1,806.80 
1,441.11 

2,904.00 

1,816.00 
1,219.68 
1,462.00 

1«462.00 


$21.25 
21.60 

40.00 

30.00 
23.48 
24.00 

82.00 


$1,062.60 
1.075.00 

2.000.00 

1,500.00 
1,174.00 
1,200.00 

1,100.00 
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AhBtraet  of  proposdU  for  eanal  trunk  earthwork,  etc, — Con  tinned. 
FOUNDATION  FOB  LOCK  NO.  IS-ContiiiiMd. 


J8 
1^ 


Name  and  addreu  of  bidder. 


'Winnton  BroR.  &Co.,  Mlnneapoliii,  Minn 
Katz,  Crandall  &  Callahan,  Oroalia,  Nebr. 
N.  S.  Young  &  Wm.  Steyh,  Burlington, 

Iowa 

Griffith  &  McDermott  Conatmoiion  Co., 

Chicago,  111 

Cogan&  Pound,  Chicago,  ni 

H.  A.  BofMlker  &  Co.,  Clilcaijo,  111 

Barnett   Sc  E«cord   Co.,   Minneapolia, 

Minn 


Pine  piRuk  (15,000  Oak  plank  (13,000 
feetB.M.).  feetB.M.). 


Price.    Amount.    Price.    Amoant 


$21.25 
10.00 

30.00 

30.00 
21.60 
22.00 

20.00 


$318.75  $48.00 
285.00  I  47.00 

450.00  I  60.00 

450.00  I  60.00 
824. 00  <  20. 40 
330.00  I  66.00 

800.00  60.00 


$624.00 
611.00 

650.00 

780.00 
382.  20 
715.00 

660.00 


Spikes,  bolts,  aod 

naihi  (5,500 

pounda). 


Price.    Amount. 


$0,026 
.022( 

.060 

.030 


$137.50 
123.75 

275.00 

165.00 
110  00 
137  50 

187.60 


Concrete. 


Name  and  address  of  bidder. 


Natural  cement 
(925  cubic  yards). 


Price.    Amount. 


Winston  Bros.  Sl  Co.,  Minneapolis,  Minn 
Kats,  Crandall  & (Jallahan,  Omaha,  Nebr. 
N.  S.  Young  Sc  Wm.  Steyh,  Burlington, 

Iowa 

Griffith  &  McDermott  O>nstruotion  Co., 

Chicago,  m 

Cogan  &  Pound,  Chicago,  HI 

H.  A.  Boedker  A  Co.,  Chictutp,  111 

Barnett  A  fiecord  Co.,  Minneapolis, 

Minn 


$3.40 
3.60 

6.00 

6.00 
3.28 
8.00 

8.00 


$3, 145. 00 
8,330.00 

4,625.00 

6,650.00 
8,034.00 
2,775.00 

2,776.00 


Portland  cement 

with  pebbles  (50 

cubic  yards). 


Price.    Amounts 


$6.25 
4.90 

6.76 

8.00 
6.72 
4.50 

6.00 


$312.50 
246.00 

337.60 

400.00 
336. 00 
225.00 

250.00 


Portland  cement 
with  broken  Htone 
(50  cubic  yards). 


Price.    Amount. 


$9.00 
6.00 

7.75 

8.00 
7.35 
6.76 

7.00 


$450.00 
300.00 

387.60 

400.00 
867.50 
287.50 

350.00 


n 


Name  and  address  of  bidder. 


Orarel  (300 
eubic  yards). 


Price.    Am*t. 


8-inch  drain 

pipe  (210 
linear  feet). 


Price.    Am't. 


lO'lnch  drain 

pipe  (560 
linear  feet.) 


Price.   Am't. 


TotaL 


Winaton  Bros.  &  Co.,  Minneapolis,  Minn . 
Kata,  Crandall  &  Callahan,  Omaha,  Nebr. 
N.  S.  Young  A,  Wm.  Steyh,  Burlington., 

Iowa 

Griffith  A  McDermott  Construction  Co., 

Chicago,  HI 

0>gan  &,  Pound,  Chicago,  111 

H.  A.  Boedker  A  Co,,  Ghloafo,  111 

Barnett  A  Beoord  Co.,   Minneapolis, 


$0.75 
1.00 

1.60 

1.60 
.60 
.60 

.66 


)(226.00 
300.00 

460.00 

450.00 
180.00 
180.00 

196.00 


80.20 
.26 


.30 


$42.00 
62.60 

52.50 

64.60 
21.00 
68.00 

68.00 


$0.25 
.80 

.80 

.28 
.15 
.40 

.85 


$140. 00 
168.00 

168.00 

166.80 
84.00 
224.00 

196.00 


$11,506.56 
9,971.80 

19,712.00 

15.221.40 
10, 764. 88 
11,501.60 

11,018.60 


FOUNDATIONS  FOR  ELEVEN  LOCKS  AND  TWO  AQUEDUCTS. 


l! 

Name  and  address  of  bidder. 

Earth  excavation 

(83,600  cubic 

yards). 

Piles  (6,057). 

Pine  timber 

(648,000  feet 

B.M.). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

6 

7 

Kata,  Crandall  A,  Callahan.  Oraaha,  Nebr. 
N.  S.  Young  dt  Wm.  Steyh,  Burlington, 
Iowa 

$0,199 

.4175 
.16 
.216 
.175 

.21 
.20 

.1775 
.17 

$16,616.50 

34, 861. 25 
12,526.00 
18,  036. 00 
14,612.60 

17, 535. 00 
16,700.00 

14.821.26 
14,105.00 

$3.97 

8.00 
8.25 
8.06 
8.50 

4.00 
8.70 

8.90 
4.00 

$20,076.20 

40,456.00 
16,436.25 
20, 025. 72 
17, 690. 50 

20,228.00 
18,710.90 

19,722.30 
20,228.00 

$21.90 

40.00 
22.20 
22.40 
22.75 

24.00 
23.00 

21.40 
22.00 

$14, 101. 20 

25,020.00 
14,385.60 
14,515.20 
14,742.00 

15, 552. 00 
14,004.00 

18,867.90 
14,256.00 

12 

Cosan  &  Pound.  Chicairo.  HI 

18 
14 
16 

H.  A.  Boedker  &  Co.,  (Chicago,  HI 

Heldmaier  A  New,  Chicago,™ 

Chicago  SUr  Construction  and  Dredg- 
ing Co.,  Chicago,  111 

17 
19 

MoArthnr  Bros.  Ck>.,  Chicago,  III 

Barnett  A  Eecord  Co.,  Minneapolis, 
Minn 

21 

Lydon  A  Drews  Go^  Chicago,  HI 

Digitized  by 


Google 


APPENDIX  I  I — ^REPORT  OF  MAJOR  MARSHALL. 


2845 


Ahttr0€i  ofpropa9aU  far  etmal  frwkk  eartkfoin'h,  «to.— Continaed. 
FOUITDATION  FOB  LOCK  KO.  18-Continaed. 


Kame  vaA  addreM  of  bidder. 


Kats,  Cnadall&OaUalMn,  Omaba,  Nebr. 

K.  S.  Young  Sl  Wm.  Stejh,  Barlinffton, 
Iowa 

Cogan  dit  Pound,  Chioago,  111 

H.  A.  Boedker  &  Co.,  Chicago,  lU 

Heldmaier  A  New,  Chicago,  lU 

Chicago  Star  Conatmotion  and  Dredg- 
ing Co.,  Chicago,  111 

Mo  Arthur  Broe.  Co.,  Chicago,  HI 

Bamett  Sl  Beoord  Co.,   Minneapolis. 


Lydon  it  Drewa  Co.,  Chioago,  111. 


Pine  plank 

(165.000  feet 

B.  M.). 


Price.    Amount. 


$18.75 

80.00 
22.20 
20.25 
20.30 

19.00 
23.00 

18.90 
22.00 


Oak  plank 

(157,500  feet 

B.  M.). 

Price.    Amount. 


$3,003.75  $45.00 


4,050.00 
8,063.00 
3,841.25 
8. 840. 50 

8,136.00 
8,705.00 

3,118.50 
8,630.00 


50.00 
20.40 
48.50 
41.50 

50.00 
48.00 

47.00 
45.00 


$7,820.25 

7,875.00 
4.630.50 
7,638.75 
6,536.25 

7,875.00 
7.560.00 

7,402.50 
7,087.60 


Spikee,  bolts,  and 

naila  (71,000 

pounda). 


Price.    Amount. 


$0.0225 

.05 
.02 
.025 
.03 

.08 
.0225 

.0225 


$1,597.50 

8,550.00 
1,420.00 
1,775.00 
2,130.00 

2,130.00 
1,567.50 

1,597.50 
1,775.00 


1! 


Kame  and  addreaa  of  bidder. 


Kata,  Crandall  ft  Callahan,  Omaha,  Nebr. 

K.  S.  Tonng  A,  Wm.  Steyh,  Burlington, 
Iowa < 

Cogan  &  Pound,  Chicago,  m , 

H.  A.  Boedker  Sc  Co.,  Chicago,  HI 

Heldmaier  &  New,  Chicago,  HI 

Chicago  Star  Construction  and  Dredg- 
ing Co..  Chicago.  Ill 

MoArthnr  Bros.  Co.,  Chicago,  HI 

Barnett  ft  Beoord  O.,  Minneapolis, 
Minn 

Lydon  ft  Drews  Co.,  Chioago,  HI 


Conorete. 


Natural  cement 

(10,615  cubie 

yards). 


Prioe.    Amount 


5.00 
3.10 
8.U5 
3.70 

2.75 
2.72 

2.85 
3.00 


$8.65  $38,744.76 


53.075.00 
32.006.50 
32.375.75 
39,275.50 


39,191.25 
28,872.80 

30.252.76 
31.845.00 


Portland  cement 

with  pebbles 

(1.200  cnbio 

yards). 


Price.    Amount. 


$4.90 

6.75 
6.60 
4.  BO 
6.30 

4.55 
5.00 

5.70 
6.25 


$5,880.00 

8, 100. 00 
7,920.00 
5,400.00 
7,440.00 

5,460.00 
6,000.00 

6,840.00 
6,800.00 


Portland  oement 

with  broken  stone 

(1.200  oubio 

yards). 


Price.    Amount. 


$5.90 

7.75 
7.35 
5.80 
8.20 


6.75 


7.70 
6.60 


$7,060.00 

9.300.00 
8,820.00 
6,960.00 
9,840.00 


8,100.00 

9,240.00 
7,920.00 


Name  and  address  of  bidder. 


Gravel  (8,000 
cubic  yards). 


Prioe.    Amt. 


8-inoh  drain 
pipe  (2.100 
linear  feet;. 


Prioe.  Am't. 


Price.    Am't. 


10-inch  drain 
(5.600 
lear  feet). 


Total. 


Kata,  Grandali  ft  Callahan,  Omaha, 
Nebr 

N.  S.  Young  ft  Wm.  Steyh,  Burling- 
ton, Iowa 

Cogan  ft  Pound,  Chicago,  HI 

H.  A.  Boedker  ft  Co.,  Chicago,  111 

Heldmaier  ft  New.  Chioago,  111 

Chicago  Star  Construction  and  Dredg- 
ing Co.,  Chicago,  111 

Mc  Arthur  Bros.  Co..  Chicago.  Ill 

Barnett  ft  Beoord  Ck>.,  Minneapolis, 
Minn 

Lydon  ft  Drews  (^.,  Chicago,  HI 


$1.15 $3, 450. 00  $0.24  $604.00 


$0. 29  $1, 624. 00  $113. 007. 24 


1.50 
.90 
.60 

LOO 


4,500.00 
1,800.00 
1.800.00 
3,000.00 


50  1,000.00 


.20 


600.00 


.55   1.660.00 
1. 00,  3.000.00 


.25 
.10 


.12 


525.00 
210.00 
680.00 
252.00 

315.00 
420.00 

525.00 
420.00 


.30 
.16 
.40 
.18 


1,680.00 

840.00 

2,240.00 

1.008.00 


1, 120. 00 
.26  1,456.00 

80  1.680.00 


.80 


1,680.00 


185,492.25 
96,  735. 85 
107, 777. 67 
110, 045. 26 

104.04L25 
100.616.20 

101,477.00 
104,416.50 


TWO  CONCRETE  ABCH  CULVERTS,  AND  SIX  CAST-IRON  PIPE  CULVERTS. 


O  ( 

6  * 


Name  and  address  of  bidder. 


Earthwork 

(17,000  cubic 

yards). 

Price.    Am't. 


Piles  (352). 


l*rioe.    Am't. 


Pioe  timber 

(37,000  feet 

B.M.). 


Prioe.  Am't. 


Price.  Am't. 


Pine  plank 

(14,000  feet 

B.M.). 


Winston  Bros,  ft  Co.,  Mlnneapolia, 

Minn .V..... 

Kats.  Crandall  ft  Callahan.  Omaha, 

N .  S.  Young  ft* Wm!  Steyh!  Burling' ' 
ton,  Iowa 

Monroe  ft  Bryan.  Portamonth,  Ohio. 

Griffith  ft  MoDermott  Conatmotion 
Co.,  Chicago,  111 

Cogan  ft  Pound.  Chicago,  HI 

Heldmaier  ft  New,  Chioago.  HI 

MoArthur  Bros.  Co..  Chicago.  HI ... . 

Bamett  ft  Beoord  O).,  Minneapolis, 
Minn 

Lydon  ft  Drewa  Co.,  Chicago,  HI. . . , 


$0.80 
75 


.50 
.295 


.34 


.22 
.20 


$5, 100. 00 

12,750.00 

8,500.00 
5. 015. 00 

6.800.00 
3. 4U0. 00 
3,825.00 
5.780.00 

8,740.00 
8,400.00 


W$l, 


$3. 

4.501 


872.80 
1,684.00 


8.00  2,816.00 


4.25 


1,496.00 


$24.00 

24.00 

40.00 
23.00 


$888.00 

888.00 

1,480.00 
85L0O 


$24.00 
28.00 


6.00  1,760.00 

8.60'  1,232.00 

8.75  1,820.00 

8.90  1,372.80 

4.00 


001, 


80. 

24.00 
22.75 
25.00 


1,406.00  82.00 
4.60^  1,584.00  24.00 


[,110.00 
888.00 
84L75 
925.00 

814.00 
888.00 


80.00 
22.50 

30.00 
23.00 
22.26 
28.00 

20.00 
24.00 


$336.00 

322.00 

420.00 
315.00 

420.00 
322.00 
311.60 
322.00 

280.00 
336.00 
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i 

a 


Name  and  address  of  bidder. 


Oak  plank 
(3,000  feet 


Price.  Am*t. 


Driftbolts, 
etc.  (4,800 
pounds). 


Frioe.  Am*t. 


Price.    Am't. 


Concrete. 


Natural 
cement  (755 
cnbio  yards). 


Price.    Am*t. 


Portland 
cement  with 
pebbles  (900 
eubic  yards). 


Winston  Bros.  &  Co.,  If  inneapoUs, 
Minn 

EAts,  Crandall  Sc  Callahan,  Omaha, 
Nebr 

N.  S.  Yonng  Sc  Wm.  Stoyh,  Burling- 
ton, Iowa 

Monroe  A  Bryan,  Portsmouth,  Ohio 

Chiffith  &MoDermott  Construction 
Co.,  Chicago,  111 

Cogan  &  Pound,  Chicago,  111 

HeUbnaier  A  New,  Chicago,  lU 

MeArthnr  Bros.  Co.,  Chicago,  HI.. 

Bamett  &  Beoord  Ck>.,  Minneapolis, 
Minn 

Lydon  St  Drews  Co.,  Chica>^,  lU... 


$55.00 

60.00 

60.00 
50.00 


00.00 

81.00 
42.50 
50.00 

50.00 
50.00 


$165. 00  $0,025 
180.00  .082fi 


150.00 
150.00 

180.00 
03.00 
127.50 
150.00 

150.00 
150. 


.05 
.02 


.08 


.025 


$107.50 

0&75 

816.00 
86.00 

129.00 
86.00 
129.00 
107.50 

107.50 
107.50 


$3. 90  $2, 944. 50 

4.6o|  8,478.00 

6.00]  8,776.00 
2.60  1,887.50 


6.00 
8.50 
4.00 
8.00 

8.00 
8.25 


4,680l00 
2,042.50 
8,020.00 
2,265.00 

8,265.00 
2,453.75 


$9.00 

6.90 

6.75 
7.50 

aoo 

&00 
8.05 
6.85 

6.75 
5.50 


$8,100.00 

6,210.00 

6,075.00 
6,750.00 

7,200.00 
7,200.00 
7,246.00 
6,165.00 

6,075.00 
4,950.00 


s"3 
II 


Name  and  address  of 
bidder. 


Price.  Am't. 


Rubble 

masonry 

(105  <$Dbic 

yards). 


Bubble  par- 
ing scone  (950 
square  yaids). 


Price.    Am't. 


Price.    Am't. 


48-inoh  cast- 
iron  pipe  (720 
linear  feet). 


Price.    Am't. 


86-inch  oast- 
iron  pipe  (288 
linear  feet). 


Total. 


Winston  Bros.  A  Co., 
Minneapolis,  Minn  . . . 

Kats,  Crandlla  A  Calla- 
han, Omaha,  Nebr 

N.  8.  Youns  A  Wm. 
Steyh,  Burlington,  Iowa 

Monroe  A  Bryan,  Porte- 
mouth,  Ohio , 

Griffith  A  McDermott 
Construction  Co.,  Chi- 
osgo,Ill 

Cogan  A  Ponnd,  Chi- 
cago, 111  

Heldmaier  A  New,  Chi- 
cage.  HI 

McArthur  Bros.  Co.,  Chi- 
cago, III 

Barnett  A  Becord  0>., 
Minneapolis,  Minn 

Lydon  A  Drews  Co.,  Chi- 
cago, 111 , 


$6.50 
7.75 
6.00 
4.70 

6.00 
6.00 
6.80 
6.00 
12.75 
6.00 


$682.50 
813.76 
630.00 
493.50 

680.00 
525.00 
714.00 
630.00 
[,338.75 
630.00 


80  $1, 


2.75 
1.75 
1.20 

8.50 
1.75 
1.80 
1.50 
2.00 
4.50 


710.00 
8^2.50 
1,662.50 
1,140.00 

2,376.00 
1,662.50 
1,710.00 
1,425.00 
1.900.00 
4,275.00 


$6.44j$4,636.80 
7.48  5.885.60 
30.0021,600.00 


8.45 

8.00 
8.86 
6.20 
6.20 
7.50 
16.00 


6,084.00 

5,760.00 
6,019.20 
4,464.00 
4,464.00 
5,400.00 
It,  520. 00 


$4. 30  $1,288. 40887,281. 50 
86,908.24 
54,523.60 
85,837.60 

82,628.00 
26,238.84 
24,859.75 
24,816.90 
24, 918. 25 
33,462.25 


6.53 

1,592.64 

25.00 

7,200.00 

6.45 

1,669.60 

6.00 

1,728.00 

7.53 

2,168.64 

4.00 

1,152.00 

4.20 

1,200.60 

5.00 

1,440.00 

11.00 

3,168.00 

RECAPITULATION. 

Lowest  bidder  on  each  mUe  earthwork: 

Mile 9,  proposal  No. 5, Kats, Crandall dt  Callahan $18,060.00 

Miles  10  and  11  and  slope  paving,  proposal  No.  5,  Kate,  Crandall  A  Callahan 27, 88l  50 

Mile  12,  proposal  No.  5,  Katz,CrandaLNk Callahan 8.755.00 

MUe  13,  proposal  No.  18.  BCCushing  A  Co 12,816.00 

Mile  14, proposal  No. 5,  Katz,Crandsn&  Callahan 11.610.00 

Mile  15,  proposal  No.  5,  Eats,  Crandall  &  Callahan 21,030.00 

Mile  16, proposal  No. 5, Eats,  Crandall  &  Callahan 25,925.00 

Total 120, 978. 50 

Lowest  bidder  on  entire  8  mUes  earthwork :  Proposal  No.  16,  John  Scott  A  Sons 85^  287. 00 

Second  lowest  bidder  entire  8  miles :  Pzoposal  2(o.  6,  Eata,  Crandall  A  Callahan U9, 475. 00 

(See  reoommendationa^ 
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LOCK  AND  AQUBDUOT  FOUNDATIONS. 

L^wMt  bidder  Meh  loekasdaquedaot: 

LookNo.8,propoMlNo.l2,Gonui&Poiud 17.854.88 

LockNo.9,propoMdKo.ia,C«san&Poiuid 7,844.88 

LookN«.10,propoMaKo.l2,Cogaxk&Poand 7,449.88 

LockNo.ll,pTopoMaKaia,Cogaik&Foaiid 8.604.88 

LookNo.l2Midaqa«d«oi2,No.l2,Conui&;PoiUkd 14.959.52 

Look  No.  18, proposal  No.  12, Cogaa  &Toaud 7.914.88 

LookNo.l4,propoMlNo.l8,Cogu  &Poand 8.229.88 

Look  No.  15.  propoMJ  No.  12,  Cogan  &  Pound 7,704.88 

Lock  No.  18,  proposal  No.  19,  Bamett  &  Record  Company 7, 131. 15 

Look  No.  17,  proposal  No.  12,Co^n  &Poand..'. 7,734.88 

Aqaedaot  No. 8, proposal  No.  12.  Cogaa  &  Ponnd 5,882.10 

LookNo.l8,propooiaNo.6,K»ts,Crandan4bCaUahaii 9,971.36 

Total 100,188.17 

Lowest  l>ldder  for  total  11  looks  and  2  aqnedaots :  Proposal  No.  12,  Cogan  &  Pou  nd 96, 7:{5. 85 

Calyerts:  Lowest  bidder,  MoArthur  Bros.  Co 24,815.90 

REMAEKS. 

Hie  prioe  of  Portland  oement  eonorete  with  broken  stone  not  inolnded  in  total  cost  of  look  and 
aqaednot  foundations  or  oalverts. 

Proposal  No.  5.  Bond  aigned  br  a  surety  oompany  by  aipents  and  attorneys  in  fact.  No  authority 
filed  in  tliis  office  for  signature  of  agents  and  attorneys.    No  Justification  of  guarantor. 

Proposal  No.  7.  Amount  of  bond  insnfflcient. 

Proposal  No.  9.  No  justification  of  guarantor  (surety  oompany). 

Proposal  No.  10.  Amount  of  bond  insufficient.    Work  bid  on  not  inserted  in  guaranty. 

Proposal  No.  12.  Work  bid  on  not  inserted  in  guaranty.  No  justification  of  guarantor  (surety 
company). 

Proposal  No.  16.  Proposal  signed  John  Soott  &  Sons;  guaranty  as  to  Edward  J.  Scott,  one  member 
of  firm  onlf  > 

Proposal  A o.  17.  Qnarauty  signed  by  a  surety  oompany  by  agents  and  attorneys  in  fact.  No 
Anthority  filed  in  this  office  for  signAtnre  of  ageuts  and  attorneys.    No  Justification  of  guarantor. 

Proposal  No.  21.  Not  in  triplicate.  No  bid  for  spikes,  bolts,  and  nails  in  lock  and  aqueduct  founda- 
tions. Pzloe  bid  by. this  company  on  similar  materials  in  calyerts  used  in  Arriving  at  total  amount 
of  bid. 

RECOMMENDATIONS. 

(1.)  That  bid  of  John  Soott  Sl  Sons  (proposal  No.  16),  the  lowest  bidder  for  8  miles  earthwork  and 
slope  paving  miles  10  and  11  be  r^ected,  on  account  of  their  unwillingness  to  enter  into  contract  and 
the  probability  that  on  account  of  irregularity  In  IJond  no  penalty  can  be  enforced,  and  that  the  oon> 
tract  be  either  Awarded  to  Kats,  Crandall  &  Callahan  (proposal  N'o.6),  the  next  lowest  bidder  (if 
above  alleged  irregularity  in  their  bid  may  be  waiyed),  or  that  the  8  miles  earthwork  be  readyertised. 

(2.)  That  bid  of  Cogan  Sc  Pound  (proposal  No.  12),  the  lowest  responsible  bidder  for  lock  and 
aqaednot  foundations  do  accepted,  warring  alight  informality. 

(3.)  That  bid  of  MoArthur  Bros*.  Co.  (proposal  No.  17),  the  lowest  responsible  bidder  for  the  8 
onlyerts,  be  accepted,  if  alleged  irregularity  in  their  bid  m*y  be  waived. 

BBPORT  OF  FIRST  LIEUT.  HBNRT  JERYBT,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Chicago f  III.,  June  50, 1897. 

Major:  I  hAve  the.  honor  to  submit  the  foUowiog  report  of  hydraulic  oement 
tested  ander  the  direction  of  this  office  daring  the  fiscal  year  ending  June  30, 1897. 
Very  little  new  matter  is  presented,  as  sickness  during  the  past  summer  aud  autumn 
prevented  me  from  making  up  any  briquets  and  from  continuing  the  experiments 
with  mixed  cements  and  cement  mortar  exposed  under  varying  conditions.  About 
350  briquets  that  were  in  stock  for  long-term  tests  were  broken  during  the  year  and 
the  resulting  tensile  strength  is  recorded  in  the  tables  that  follow,  which  are  reprinted 
as  far  as  seems  necessary  for  intelligent  comparison  from  the  last  Annual  Report, 
page  2618  et  seq.,  where  will  be  found  also  the  descriptions  of  all  samples  not 
described  herein. 

Keferring  to  the  tables,  it  will  be  seen  that  briquets  as  old  ns  two  years  have  been 
broken  ana  that,  as  a  rule,  the  tensile  stren^b  is  very  nearly  the  same  as  that  given 
by  one-year  tests,  some  brands  showing  a  slight,  but  unimportant  decrease.  It  may 
be  worth  while  to  call  attention  to  the  two  samples  of  vulcanite  tested  as  perhaps 
giving  some  indication  as  to  the  effects  of  sulphate  of  calcium  when  added  to  a  Port- 
land cement.  The  sample  '^Y"  (reported  free  from  SO^Ca)  in  1  to  3  mortar,  exhibited 
a  moderate  strength  and  a  moderate  increase  up  to  three  months,  and  then  remained 
practically  stationary  at  nine  and  fifteen  months.  The  sample  ''YS^'  (said  to  be 
treated  with  S04Ca),  showed  high  tensile  strength  at  seven  days,  increased  very 
rapidly  to  its  maximum  at  seven  weeks,  after  which  it  decreased  about  25  per  cent 
at  the  end  of  fifteen  months,  but  it  was  even  then  a  little  stronger  than  the  sample 
"Y "  at  the  same  age. 

The  mortar  of  mixed  cements,  one-half  part  Utioa,  one-half  part  Portland,  and 
three  parts  of  sand  gives  a  eood  showing  at  the  end  of  one  vear,  its  tensile  strength 
being  aboat  three-fourths  of  the  naaal  one-to-three  mortar  of  the  corresponding  Port- 
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land.  Snoh  a  tensile  strength  would  be  ample  for  concrete  forming  the  lower  and 
back  parts  of  lock  walls  where  not  exposed  to  frost  nor  to  blows  from  vessels,  and  a 
saving  in  cost  of  from  $1  to  $1.50  per  onbio  yard  of  concrete  ooiild  be  effected  by  a 
mixture  of  the  cements  as  above. 

To  the  table  exhibiting  the  comparison  of  natural  and  standard  sand  in  Portland- 
cement  mortar  is  annexed  a  note  in  regard  to  the  relative  increase  in  strength  of  the 
natural-sand  mortar. 

About  200  briquets  remain  on  hand  to  be  broken,  and  we  expect  to  make  a  number 
of  tests  this  summer  in  connection  with  the  foundation  work  on  the  Illinois  and 
Mississippi  Canal. 

ALPHA  PORTIAND  CEMRNT. 

Tensile  etrength  in  pounds  per  square  inch. 


Neat  cement  (average  per  cent  of 
water,  21.5). 

Mortar,  1  cement  to  8  sand  (average 
per  cent  of  water,  12.5). 

1 

8 

1 

CO 

1 
i 

i 

M 

i 

1 

1 

CO 

1 

1 

1 

f  674 
887 

734 
738 

805 

764 
793 
768 
774 
780 
803 

188 
211 
211 
191 
192 
190 
197 
217 
217 

204 
289 
209 
818 
339 

278 
269 
260 
276 
271 
270 

278 

279 

278 

560 
696 
5©? 
695 
703 
I  756 

600 
785 

Alpha— barrel  N,  ilrnt 

series. 

Averftge ........... 

630 

724 

805 

779 

202 

808 

269 

277 

Alpha— barrel  N,  hovoihI 
series. 

518 
462 
470 
600 
664 
678 
620 
504 

727 

760 
688 
695 
807 

066 
695 
604 
612 
816 
752 
663 
659 
688 
785 

635 
665 
750 

616 
671 
650 
626 
666 
642 

145 
165 
181 
179 
188 
230 
147 
147 

284 
256 
214 
262 
240 
241 

306 
311 
307 
284 
348 
328 
321 
289 
804 
282 

290 
287 
826 

314 
270 
232 
295 
385 
810 



Average 

662 

735 

062 

683 

645 

173 

250 

808 

801 

801 

Neat  cement  (average 
per  cent  of  water,  21 .9) . 

Mortar,  1  cement  to  3  sand  (average  per  cent  of 
water,  11). 

1 

oa 

i 

1 

1 

1 

a 

CO 

1 

1 

Ok 

1 

1 

/601 
628 

772 
721 

805 

887 

162 
168 
]64 
215 
208 
218 
237 
217 
170 
228 
210 
236 
232 
254 
251 

237 
262 
262 
261 
262 
267 
269 
265 
263 
254 
272 
260 
253 
256 
296 
316 
277 
256 
297 
289 
290 
280 

824 
330 
826 
331 
870 
831 

812 
826 
396 
413 
382 
863 
843 
865 
373 
853 
345 
815 
847 
413 

896 
418 
483 
343 
386 
883 
875 
426 
410 
396 
386 
383 

885 
421 
411 
386 
863 
421 

868 
880 
852 
348 
872 
305 

333 

*"  V 

Aipna— iMUTel  O.... 

016 

747 

805 

887 

211 

270 

385 

858 

885 

896 

363 

888 
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ATLAS  PORTLAND  GKMKNT. 

Tmnle  strength  in  pounds  pmr  square  imek. 


Ne«tcement(ftv- 

enge  per  cent  of 

water,  19.7). 

Mortar,  I  cement  to  8  sand  (average  per  oent  of 
water,  10.7). 

1 

1 

8 

CO 

1 

1 

1 

09 

« 

« 

I 

i 

(  Til 
781 

782 
847 

004 
040 

170 
170 
172 
174 

804 
299 
881 
297 
277 
287 
812 
271 
294 
280 
802 

280 
840 

872 

868 

AUa»— BanelS 





ATwrafft •••..... 

761 

8U 

9W 

178 

290 

810 

872 

858 

060 

166 
185 
IflO 
176 
166 
180 

144 
101 

100 

186 
160 
166 
100 
190 
187 
190 
181 
209 
190 
188 
191 
204 
197 
187 
199 
199 
197 
197 
184 
197 
186 
180 
187 
100 
217 

282 
287 
277 
266 
286 
270 
268 
270 
270 
201 
208 
274 
297 
201 

229 
274 
260 
274 
260 
270 
243 
216 
284 
838 
280 

889 
888 
806 
801 
844 
800 
808 
280 
409 
896 
800 
207 

377 
890 
880 
300 
400 
878 

898 
844 
400 
888 
810 
879 

AtlM— flftriftiT. ......... .X 

-- 



••-• 

r'lii 





••■•.. 

ATsnge.. ••••••...•• 

000 

154 

180 

209 

200 

844 

888 

860 

...... 

Grsnd  •TerftgB  ....••«.... 

721 

814 

067 

154 

184 

281 

208 

844 

881 

8M 

868 

[Series  TB  of  Atlaa  oemeni.    Teats  made  at  Bureau,  HI.] 


Neat  oement  (per  oent  of  water, 

Mortar,leem«ntto8  sand  (per oent 
of  water,  12.1). 

1 

I* 

1 

1 

CO 

« 

1 

1 

CO 

« 

i 

Vnmber  of  tests 

84 
684 

78 
080 

5 
7S9 

8 
760 

85 

140 

78 
228 

8 
890 

4 
844 

8 

ATsrage  tensile  strength 

802 

BNa  97 179 
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baylob'b  ambrican  pobtland  cemxst. 
ToMile  ttretigih  in  paHnd$  per  tqtuire  inch. 


Neat  cement  (per  cent 
of  water,  20.6). 

Mortar,  1  cement  to  3  sand  (per  cent  of  water, 
10.9). 

1 

1 

1 

i 

1 

s 

1 

a 

CO 

1 

Ok 

i 

(      891 
810 
487 
661 
463 
500 
444 
480 
604 
461 
460 
443 
427 
473 
446 

456 

674 
705 
614 
616 
642 
620 

750 
735 
791 
694 
739 

186 
121 
185 
124 
184 
124 
185 
180 
188 
125 
lU 
110 
184 
113 
148 
144 
148 
129 

161 
175 
198 
193 
200 
194 
189 
186 
210 
214 
173 
180 
193 
181 
222 
242 
204 
215 
222 
196 
226 
208 
216 

248 
286 
280 
277 
241 
266 
278 
294 
806 
296 
824 

816 
818 
272 
270 
800 
296 
860 
850 
325 
276 
273 
812 
233 
280 
824 
299 
319 
849 

821 
827 
867 
887 
881 
809 

8n 

408 

836 
874 
826 
837 
800 
872 
878 

Barrel  B  submitted  with 

b14,tTnne,  1886 

ATenure.  ••>•>->•■-> . 

466 

618 

742 

129 

199 

281 

304 

844 

847 

UnCA  (NATURAL)  CEMENT. 
[Oonthiiiatio&  of  teats  commenced  in  the  spring  of  1896.] 

Barrel  X  was  a  sample  sack  received  from  Messrs.  Meacham  A  Wright,  agents  at 
Chicago,  in  October,  1894.    This  sack  was  stored  in  the  office  bam  all  winter. 

Series  Y  consisted  of  samples  taken  from  contract  8hii)meDt8  to  Barean,  111.,  in 
the  fall  of  1894.  The  cement  had  remained  in  sacks  ail  winter  in  the  Borean  ware- 
house before  the  tests  were  made. 

Series  Z  consisted  of  samples  from  contract  shipments  to  Bureau  in  February,  1895. 

Tensile  itrength  in  pounde  per  equare  inch. 


Utioa  neat  cement  (p^  cent  of  water,  33.2). 

Mortar.  1  cement  to  1  sand 
(per  cent  of  water.  17.5). 

t 

1 

CO 

1 

to 

1 

t- 

1 

s 

1 

1 

00 

I 

1 

1 

CO 

1 

i 

1 

00 

i 

1 

C4 

reo 

60 
48 

64 

78 

130 
100 
95 

167 
135 
114 

128 
137 
130 
182 

256 
224 
220 
239 
193 
210 
198 

BarrelX  ... 

... 

70 

46 

70 
78 
73 

126 
76 
86 
79 

135 
84 

382 

370 

46 

67 
71 
63 

77 

195 
209 
215 

SerieaY.... 

f61 
62 

60 

237 
223 
220 
202 

'466' 

360 
377 
824 

888 
873 
425 
404 
823 

427 
390 
349 
863 
286 

37 
64 

65 
48 
105 
97 

177 
229 

320 
816 
297 

338 
328 
294 
800 
812 

837 
828 

SerieaZ.... 

819 



303 

Arerage. 

60 

67 

108 

101 

144 

220 

389 

854 

861 

863 

49 

78 

206 

8U 

814 

822 
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YULCANITE— AMSKIGAN  PORTLiLMD  GBHXlfr. 

Barrel  Y  consisted  of  a  small  paekage  received  in  January^  1896,  from  the  maan- 
fftotnrers  of  this  brand  and  repoited  by  them  to  contain  no  sulphate  of  lime  (S04Ga), 
this  beinff  omitted  from  the  sample  by  an  oversight. 

Barrel  VS  consisted  of  a  package  received  in  February,  1896,  from  the  same  com- 
pany to  be  tested  instead  of  the  former  sample.  The  latter  sample  VS  is  stated  to 
contain  SO^Ca,  and  is  supposed  to  represent  the  ordinary  product  of  the  factory. 

TemiU  »tremgtk  in  poundi  per  tquare  inch. 


Nest  cement  (per  cent  of 
w*ter,SB.5). 

Iforttr,  1  cement  to  8  sand  (per  cent 
of  water,  13). 

1 

1 

eo 

« 

1 

I* 

1 

8 

1 

i 

« 

s 

167 
145 

815 
200 

822 
244 

812 
280 
268 
832 
801 
800 
848 
309 
818 
287 
287 
268 
269 
278 
265 
806 
814 
807 
305 
200 
826 
294 
244 
810 
283 
806 

885 

818 

278 

151 
188 
146 

194 

275 
278 
289 

279 

291 

840 

998 

152 
147 
120 

817 
202 
230 

299 

251 
274 

802 

295 

298 

lU 
144 
151 
158 

227 
248 
283 
285 

268 
828 
279 
295 

806 

285 

Tuloiiiits— BsmlTwlthoat  8O4CS. . 

290 

278 

169 
146 

145 

229 
261 
808 

827 
883 
810 

817 

154 
148 
158 

271 
287 
275 

800 
867 
890 

100 
122 

221 
235 

826 

AUJJXJIM. 

144 

257 

805 

297 

298 

Bsrrel  VS  wiUi  SOaCs 

080 
685 

625+ 

708 
831 
682 

721 

705+ 

766^ 

761 
789 
769 
684 
758 
706 

208 
268 
246 

426 
461 
887 

418 
414 
418 

876 
881 
858 

884 
840 
806 

066 
682 

747 
780 
781 

200 

100 
212 

865 
409 
485 

A^onvn  XT**. **.... ..TT.rr..... 

667+ 

747 

727+ 

787 

219 

422 

415 

858 

827 
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2852      REPORT  OF  THE   CHIEF   OF  ENQINEERS,  U.  8.  ARMT. 

WATLAND  PORTLAin>  OBMEKT. 

Barrel  W  iB  on  original  barrel  reoeiyed  with  proposal  for  ftuniBhiDg  Amerioan  Port- 
land cement  in  June,  1895;  only  the  tests  required  for  a  selection  of  a  brand  uuder 
tiiie  specifications  were  made  on  this  barrel. 

Barrel  WF  is  an  original  barrel  submitted  for  testing  in  May,  1896.  It  is  about  10 
per  cent  more  finely  ground  than  the  preTious  sample,  and  shows  considerably  higher 
tensile  strength  in  sand  briquets.  I  am  informed  by  the  agent  for  this  brand  in 
Chicago  that  this  barrel  represents  the  present  product  of  the  Way  land  mills. 

A  few  briquets  remain  on  hand  to  be  broken  when  two  years  olcL 

TenHU  Birength,  in  pownd$,  per  »quare  inok. 


Keat  cement  (per  cent  of  water, 
21.8  to  25). 

Mortar,  1  cement  to  8  sand  (average 
per  cent  of  water,  11.4). 

1 

1 

1 

i 

1 

1 

1 

i 

MO 
660 

706 

114 
186 
127 

242 
230 
231 
262 
238 
219 
227 
229 
216 
226 
228 

Bsrrel  W— 61.6  per  cent 

fin*  .......««.*«r«*f-T,-- 



Atwaco  ■■■••■••■>•' 

660 

706 

126 

230 

674 
646 
638 
686 
024 
696 

....••#. 

747 
723 

625 
668 
633 

185 
230 
222 
176 
177 
201 
177 
103 
204 
236 
236 
220 
266 
233 
204 
222 

290 
800 
278 
273 
312 
286 
270 
259 
292 
276 
338 
310 
288 

372 
871 
376 
871 
360 
804 

348 
377 
876 
892 
890 
390 
410 
429 
400 
409 
416 
406 
866 
410 
402 
882 
426 
886 
481 
481 
426 
419 
459 
441 
896 
464 
425 
435 
406 
444 
440 

382 
898 
393 
379 

342 

870 

400 

••••••a. 

891 

398 

376 

865 

344 

880 

407 

Band  WTF-W  per  eent 

887 



637 

786 

642 

211 

290 

869 

4U 

381 
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APPENDIX  I  I — ^REPORT  OT  liAJOB  MARSHALL. 
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ALSEK'S  WHITB  lABEL  PORTLAHD  CBMSKT. 

Barrel  D  was  an  original  barrel  received  with  proposals  for  ftimishing  cement 
April  15, 1895,  from  Sinclair  &  Babson,  New  York  City. 

Barrel  £  was  a  %-pound.  package  reeeiyed  by  express  from  Baltimore  July  3, 1895. 

Barrels  F  consisted  of  samples  from  contract  shipments  to  Bureau,  Bl.,  July,  1895, 
and  is  representative  of  3,000  barrels. 

Barrel  FA  is  an  original  barrel  specially  ground  (89  per  cent  fine)  and  sent  for 
testing  in  the  winter  of  1895-96. 

TefMile  strength,  inpoundi,  per  »q%are  kuh. 


Alaenneat 
Bemeot  (percent 
ofw*ter.22.8). 

Mortar,  loementtoSMuid  (per  eent  of  water,  IIJS^. 

1 

1 

1 

1 

8 

1 

« 

1 

o» 

I 

M 

■ 

(     653 
660 
687 

666 
712 
735 
670 
771 
653 

101 
233 
186 
197 

274 
276 
286 
256 
296 
284 

810 
322 
867 
856 
862 
857 

864 
850 
880 

316 

312 

BarrolD 



"''.ill*. 



A.TflrAff9      r  - 

630 

608 

202 

278 

846 

848 

814 

...  .. 

657 
624 
60S 

212 
305 
180 
108 

841 
820 
831 
262 
811 

872 
812 
846 
802 

828 
820 

BarrelB   

628 

109 

818 

883 

822 

326 
223 
103 
211 
366 
358 
108 
250 
235 
222 
235 
195 

278 
280 
274 
266 
885 
825 
883 
817 
299 
806 
864 
338 

:"■'.'." 

844 

852 
866 
848 
866 
816 
868 
837 
856 
844 
805 
866 
832 
811 
801 
820 
311 
328 
310 
280 
804 
801 
266 
285 

849 
858 
844 
845 
311 
888 

297 

826 

887 

812 

828 

801 

BarrftlsF 

ATfm£e  •-- 

225 

809 

825 

840 

316 

... 

Grand  ayerags 

630 

676 

815 

299 

840 

828 

887 

837 

315 
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2854     REPORT  OF  'ma  chief  of  ENGINEBRSy  U.  8.  ABlfT. 
TenHU  ttrength,  In  pound$,  per  iquare  InoA^-Gontiiiued. 


Heat  oemeni. 

Mortar,  1  cement  to  8  sand  (IIJ  to  IS  p«r 
cent  water). 

1 

8 

1 

CO 

1 

1 

1 

1 

8 

eo 

<D 

1 

o» 

i 

*4 

1 

/  ooo 

<87 

mo 

974 
601 
748 

716 
706 
626 
675 

720 

212 
188 
260 
288 
221 
2U 
210 
226 
284 
226 
286 
231 
240 
263 
215 
220 

810 
811 
806 
288 
808 
280 
270 
279 
806 
286 
267 
272 
816 

847 
880 
856 
881 
867 
842 
876 
858 
822 
260 
272 
848 
888 
412 
844 
876 
860 
864 
881 
328 

401 
878 
860 
868 
384 
888 
840 
370 
878 
818 
858 
802 
400 
888 

878 
866 
345 
846 
877 
352 
837 
856 
805 
865 
320 
417 
421 
870 
415 
383 
407 
404 
400 

881 
860 

88S 

861 
828 
836 

858 

868 

888 

883 

881 

BanelFA. 

844 

660 

708 

681 

720 

227 

282 

848 

874 

872 

sn 

855 

[Teita  of  8,000  1>axrels  of  Alsen'e  White  Label  receiyed  under  contract  at  Borean,  HL,  July,  1886. 
Teste  made  by  Mr.  W.  H.  Fergoson.] 


Alsen*s  White  Label  neat  cement 
(per  cent  of  water,  22.5). 

Mortar,  1  cement  to  8  sand  (per  cent  of 
water.  12.5). 

1 

1 

8 

1 

CO 

i 

r4 

1 

1 

8 

1 

«o 

i 

*4 

Knmber  of  teste 

Ay  erace  tensile  strength . . 

22 
618 

25 
585 

2 
646 

1 

868 

17i 

27 
228 

2 
270 

1 
872 

1 

840 
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APPBNDIX  I  I — ^REPORT  OF  MAJOB  HAB8HALL. 

OOXPOK  POBTUJn>  OSMKHT. 


S855 


ITeat  cemeut  (per  cent 
of  water.  31.6). 

Mortar,  1  oement  to  8  sand  (per  oent  of  water, 
13.6). 

1 

1 

1 

1 

1 

1 

s 

1 

1 
i 

1 
i 

1 
i 

o» 

i 

1 

i 

B«rwlCB 

f  449 

473 

784 
788 
8M 
829 

748 
716 

626 
806 
823 

745 
841 
877 
888 
816 
776 

172 
171 
131 
186 
118 
138 

i 

828 
287 
267 
260 
307 
262 

882 
821 
307 

803 
830 

371 
381 
846 

860 
367 

318 
836 
324 

Arvnun.. ..—  ••••-. 

47» 

770 

716 

790 

lU 

836 

284 

820 

817 

849 

354 

826 

GBRMANIA  POBTLAin)  CBMBNT. 

2*6118120  afremgih  in  pounda  per  square  inch. 


Qermania  neat  oement  (per  cent 
of  water,  23.4). 

Mortar,  1  cement  to  3  sand 
wator,  11.4). 

[per  eent  of 

1 

1 

CO 

i 

f 

1 

oa 

«o 

o» 

i 

r     487 
486 
463 

660 
664 
604 

686 
730 

801 

166 
160 
146 

248 

229 
330 

330 
836 
833 

811 

Barrel  L 

312 

311 

ATeraM...a.a» 

465 

673 

708 

801 

168 

331 

839 

311 

f      600 
687 

717 
731 

168 
171 
178 
101 

801 
281 
263 
284 
346 
267 
262 
350 
380 
366 
366 
382 

801 
316 
315 
373 
828 
800 

801 
848 
864 

367 
363 
352 
359 
326 

349 
857 
850 
886 

365 

386 

314 

BarrellC 





j^  ^_uf».am. 

844 

724 

178 

289 

822 

848 

360 

338 

Vr^yOaaaa 

f     467 
478 

174 
182 
169 
190 
149 
179 

261 
268 
253 
239 
241 
265 

. 

1 

FaiTRl  LL......r... 



AToraM 

468 

- 

174 

252 

* 

Grand  avaraga 

612 

688 

708 

801 

169 

359 

836 

848 

860 

326 
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2856      BEPORT  OF  THE  CHIEF   OF  ENGINEERS,  U.  8.  ABICT. 

STAR  STBTTDT  PORTLAND  OBMRKT. 

Barrel  A  was  received  about  April  W,  1895,  with  propoaals  for  famiBhing  Germaii 
Portland  cement,  from  £.  Thiele,  New  York  Citv.  About  20,000  barrels  were  pur- 
chased on  the  results  of  tests  obtained  from  this  barrel. 

Barrels  B  were  samples  from  contract  shipments  to  Bureau,  111.,  in  the  summer 
of  1895. 

TwHU  Birengih  in  pound$  per  iquare  inch. 


SUff  Stettin  neat,  cement  (per  cent 
of  water,  22.2). 

Mortar,  1  cement  to  8  sand  (per  cent  of 
water,  11.7). 

1 

1 

s 

«i 

« 

i 

M 

1 

1 

1 

CO 

1 

« 

i 

« 

f  002 
696 
682 

002 
028 
078 

797 



796 
703 
830 

044 
790 
082 

192 
220 
240 

270 
281 
290 
812 
280 

296 
842 
861 
292 

824 
809 
270 
810 
330 

833 
388 
843 
856 

838 

820 

705 

82ft 

Barrel  A 



•  • 



*"■"" 

^Tmrftg^ 

608 

060 

761 



780 

706 

217 

280 

814 

342 

327 

' 

s 

714     740 
090     862 

201 
197 
107 
172 
184 
102 
186 
183 
193 
187 
185 
176 

220 
276 
811 
240 
283 
241 
220 
192 
244 
203 
240 
206 

803 
821 
850 

883     3&S 

801 

289 
347 
815 
380 
349 
335 
838 
808 
372 
329 
300 
360 
366 
355 
809 
345 
340 

377 
379 
332 
307 
398 

851 

878 

BaR»lsB 





ATerage 

702 

183       260 

851 

347 

308  ' 

80S 



Qmndftverage... 

603 

060 

727 

799 

780 

706 

190  1    200 

823 

847 

308  1    842 

845 

TX8T8  OF  12^000  BARRELS  OF  STAR  STETTIN  RRCEIYED  UNDER  CONTRACT  ON  ILLINOIB 
AND  MISSISSIPPI  CANAL  IN  THE  SUMMER  OF  1895 

TenHle  strengih  in  pavnd$per  square  inoK 
[Teste  made  by  Mr.  W,  H.  Fergnson  at  Bureau,  BL] 


Stsr  Stettin  neat  cement  (per  cent  of 

Mortar,  1  cement  to  8  sand  (per  cent 

water,  22.6). 

of  water.  12.5). 

1 

1 

1 

1 
1 

1 

i 

1 

1 

1 

1 

1 

i 

«r- 

S 

ee 

"^ 

e 

rH 

t- 

s 

00 

<« 

« 

V4 

Number  of  teste 

207 

207 

7 

8 

8 

5 

206 

216 

8 

4 

0 

5 

640 

028 

721 

881 

828 

788 

107 

242 

285 

800 

800 

323 
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mZXD  CKMBim. 

I  haye  commenoed  a  series  of  experiments  to  determine  the  charaoteristics  of 
mortar  made  with  Portland  and  natural  cement.  In  the  few  briquets  thas  far  pre- 
pared equal  parts  of  Portland  and  Utica  were  used  and  the  usual  proportions  by 
weight  of  3  parts  of  quartz  sand  to  1  of  cement.  Other  bricjuets  of  the  mixtures 
given  in  the  following  table  are  in  the  immersion  trays  awaiting  longer  term  tests. 
The  mixture  of  cements  sets  much  more  rapidlT  than  the  Portland  alone  and  about 
as  quickly  as  the  Utica.  The  tensile  strength  of  the  mortar  at  7  and  28  days  is  about 
tw4>-thirds  the  strength  of  mortar  of  the  same  age  made  with  the  component  Port- 
land and  3  parts  sand. 

TmuiU  Btrengih. 


percent. 

Sand, 
parte. 

Age  of  mortar. 

Component  oements. 

7  days. 

28  days. 

6  months. 

lyear. 

Wftvlftnd  mil  DUkm t— - 

ULS 

t 

f        127 
110 
186 
U7 
128 
123 
121 

177 
216 
185 

287 
287 
811 
298 
280 
274 
248 
289 

299 

262 
883 
276 

289 
295 

284 

ATtmCe..  ■.*>■>••«■«■•«■•••  c-rT.-r- 

127 

190 

284 

288 

AlMn**  White  Lftbel  and  Utioa 

12.5 

8 

r         121 
136 
114 
118 

172 
106 

284 

224 
267 

814 
804 
285 
285 

ATerage........ ■.....•. .......••. 

122 

160 

258 

282 

Oondor  anil  Uiloa. 

1        12.0 
I       12.6 

8 
8 

{           ^ 

13i 

226 
241 
250 
241 

252 
280 

268 

92 

m 

260 

ATonure  .......................... 

01 

128 

289 

255 

•UMBSABT  OF  THNSILB  TESTS  ON  HTDBAULIO  CBMKNT8. 

UUimate  tenHU  itrm^ih  ia  paundi  per  §qmrti  inek, 
L  NKAT  CSMSNT.— TESTS  AT  CHICAGO  OFFICE. 


Saa^to. 

Water, 
per 
oent. 

Approximnte  age  of  mortar  when  broken. 

Brand  of  oemeat. 

1 

1 

CO 

1 

1 

i 

1 

Alpha 

N. 
0. 

21.5 

21.9 

19.7 

22.4 

20.5 

22.6 

21.8 

28.9 

88. ». 

22.5 

23.2 

21.5 

20.9 

22.4 

21.8 

22 

22.5 

22.2 

22.5 

689 
615 
721 
487 
456 
657 
650 
627 
101 
680 

'"'479' 
505 
612 
454 

603 
417 
508 
890 

724 
747 

814 
578 
618 
747 
7C6 

""22O* 
676 
650 

""ooo* 

683 
600 
688 
494 
666 
448 
1 

805 

779 

Aipn».. .......... ....... 

805 
967 

"■727+ 

887 

Atlas 

Empire 

679 
742 

741 

Savior's 

Yolcauite 

VS. 

787 

Wftyland 

^o                     

WF. 

735 

642 
861 

trtica    

889 

868 

AlAfin'aW  Ij 

Do 

FA. 

703 
715 
652 
708 
576 
681 
689 
727 

681 

720 
790 

Condor 

Dyckerhoff. 

829 
801 
853 
774 
670 
780 

Oermania ............... 

Hemmoor  ......•••..«... 



Lacerdorfer. .. . ......... 

Hunheimer 

StarStettin 

799 

706 

Stettin  Gristower 

Digitized  by 


Google 


2858   REPORT  OF  THE  CHIEF  OF  EKGINEERS,  U.  8.  ARMT. 

UlHmaU  teiuHe  strength  in  pounds  per  equwre  lii«k^-€ontinued« 

8.  SAKD  M0RTAB.-.TBST8  AT  CHICAGO  OFFICE. 

[Mortar,  1  to  8  fbr  PortUnds;  1  tol  for  Utioa.] 


Alpha 

N. 
0. 

12.5 

11 

10.7 

12.1 

10.9 

11.0 

11.8 

11.4 

17.6 

11.8 

11.8 

10.7 

12.6 

11.4 

11.9 

12 

11.8 

11.7 

11.8 

202 
211 
184 
178 
129 
219 
126 
211 
78 
215 
227 
144 
197 
109 
148 
151 
178 
190 
170 

806 
270 
281 
282 
109 

■■"'236' 
290 
205 
299 
292 
285 
218 
260 
231 
280 
254 
200 
258 

858 

860 

406 
847 
827 

277 

^Do ;;:.::.:::::;:;::: 

859 
268 

860 
281 
416 

895 
844 

896 
881 

888 

Atlas 

858 

Empire 

Saylor's 

804 

844 
868 

Vulcanite 

VS. 

Waylwid. 

Do 

WP. 

850 

411 

881 
814 
837 
871 
354 
282 
825 
816 
291 
806 
842 

Utica 

822 

Aiwn'»"W.  L 

846 
848 
820 
287 
825 
272 
818 
812 
823 

828 
874 
817 

887 
872 
849 

815 

Do 

FA. 

Condor 

Dyckerhoflf........ 

Oermania , 

846 

860 

Hemmoor ............... 

Lagerdorfer  ^..........^. 

818 
288 

847 

887 
840 
868 

Iffannbelmer 

Star  Stettin 

846 

Stettin  Griatower . : 

8.  KEAT  CBHENT.-TESTS  AT  BUBBAIT.  ILL.,  BY  ICB.  W.  H.  FBBGUSOK. 


Alpha 

K. 

21.5 

22.6 

22.5 

22.5 

85 

22.6 

562 
584 
550 
513 
88 
640 

786 
630 
683 
695 
188 
628 

662 
758 
786 
646 
282 
721 

688 

750 
720 

645 

Atlftff 

Bmplre. 

688 
868 
255 
788 

Alsen'sW.  L 

Utica 

286 
828 

Star  Stettin 

4.  SAJSTD  MORTAR.— TESTS  AT  BUBBAU,  ILL.,  BT  MR.  W,  H.  FERGUSOH. 
[Mortar,  1  to  8  for  Portlands ;  1  to  1  for  XJtioab] 


Alphft 

K. 

12.5 
12.1 
12.5 
18.0 
12.5 
12.5 

178 
140 
118 
77 
174 
167 

250 
228 
203 
181 
228 
242 

808 
320 
284 
256 
270 
285 

801 
844 
808 
810 
872 
806 

!II"III 

801 
802 
328 
804 
340 
328 

AtW                r. rr. 

Empire. 

Utica 

Alsen'sW.  L 

Star  Stettin 

COMPABISOK   OF    NATURAL    Ain>    STANDARD   QUARTZ    SAND    IN    PORTLAND    CEMENT 

MORTAR. 


T^eneiU  etrongik  in  pounds  per  s^[uare  inek. 


Mortar,  1  cement  to  8  quarts  sand  (water,  12. 5  per  cent). 

Natural. 

Standard. 

8  months. 

lyear. 

2  years. 

3  months. 

lyear. 

2  years. 

Star  Stettin  cement 

(        282 
271 
278 

852 
318 
806 

346 
339 

341 

808 
290 
820 

888 
848 
355 

886 
820 

825 

ATSrage  ••••.••..•....•.••.. •••... 

277 

825 

342 

306 

345 

327 

Alan's  White  Label  cement 

f         249 
295 
259 

302 
331 
801 

311 
335 
296 

816 
861 
860 

354 

860 

.      839 

315 
312 

Average  ..••.. ••........••... 

268 

8U 

814 

846 

848 

814 

From  the  resnlto  of  the  two-year  tests  reported  above  it  seems  necessary  to  modify 
the  statement  made  in  the  last  annual  report,  as  shown  by  the  shorter-term  tests,  that 
standard  sand  showed  an  undonbted  superiority  to  natural  sand.  An  examination 
of  the  above  record  shows  that  mortar  made  with  standard  sand  has  retrograded  in 
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tensile  Btrength  at  the  end  of  two  yean,  while  that  with  nataral  sand  has  increased 
nntil  the  two  are  very  close  together,  with  a  slight  advantage  in  favor  of  the  natural 
sand.  This  may  possibly  be  explained  by  the  greater  density  of  the  nataral  sand 
mortar,  dne  to  the  graded  particles,  preventing  or  retarding  the  dissolving  action  of 
the  water  in  which  the  briquets  were  immersed. 

Summary  of  hriquets  for  iomsUe  tetto  made  and  hroken  during  the  year  ending  June  SO,  1897, 

L  IK  CHICAGO  OFFICE. 


Brand  of  oemeol. 


On  hand 

Jnne  30, 

1896. 


Made 

during 

the  year. 


Tested. 


Loet. 


Left  on 
hand. 


Kataraintioa 

Foreign  PortUnd: 

Aisen'a  White  Label 

Condor 

Gtermania 

Lagerdorfer 

Mannheimer 

Star  Stettin 

American  Portland: 

Alpha 

AtXae 

Baylor'* 

"Vulcanite 

Wayland 

Blag  cement 

Jiixed  Utioa  and  Portland 

Total 


10 

102 
28 
10 
18 
2 
21 

28 
20 
24 
79 
102 
86 
40 


86 

7 
7 

1 
1 
9 

11 
12 
16 
27 
27 
80 
9 


516 


844 


198 


At  the  offiee  of  the  eastern  section  Illinois  and  Mississippi  Canal  the  few  briquets 
remaining  on  hand  at  last  report  were  broken  and  no  new  ones  made  during  the  year. 
Very  respectfully^  your  obedient  servant, 

Henry  Jbrvbt, 
i1rt<  Lieutenant,  Engineer; 
W.  L.  Marshall^ 

Ccrpe  of  Snginoere,  U,  8.  A. 


BKPOBTS  OF  MB.  L.  L.  WHBBLBB,  ABSIBTANT  BNOINSBR. 

Illinois  and  Mississippi  Canal, 
Officb  of  Assistant  Enqinbbb, 

SterUng,  III.,  June  SO,  1897. 
Ma.ior:  I  have  the  honor  to  submit  the  following  report  on  the  work  on  the  Illi- 
nois and  Mississippi  Canal  under  my  supervision  during  the  flseal  year  ending  June 
30,1887. 

VBKDSB. 

At  the  date  of  my  last  annual  report  the  maps,  plats,  descriptions,  title  abstracts, 
and  affreements  for  lands  required  for  right  of  way  in  Whiteside  County  were  com- 
pleted, and  those  relating  to  lands  in  Bureau  County  were  in  course  of  preparation. 
These  maps  and  papers  were  completed  and  agreements  made  with  property  owners 
for  sale  of  required  lands  wherever  price  demanded  was  considered  reasonable. 

The  lands  in  Whiteside  and  Lee  counties  which  will  be  overflowed  by  the  con- 
struction of  the  dam  at  head  of  feeder  were  measured,  maps  and  plats  made,  descrip- 
tions, agreements,  and  title  abstracts  prepared,  and  agreements  entered  into  with 
property  owners  wherever  price  demanded  was  considered  reasonable.  The  agree- 
ments recommended  for  acceptance  were  approved  by  the  Secretary  of  War,  with 
one  exception,  and  the  property  owners  notined  of  that  fact. 

The  total  area  required  for  right  of  way  for  feeder  is  1,111.71  acres,  and  the  total 
area  damaged  by  overflowing  u  1,439.22  acres,  of  which  167.91  acres  lie  between 
the  United  States  meander  mie  and  the  shore  line  of  Bock  River,  leaving  1,271.31 
acres  net. 

'The  total  amount  of  earthwork  on  the  feeder,  except  that  in  the  bridge  approaches, 
was  computed  and  tabulated  by  miles.  A  map  yas  made  of  the  site  oi  the  head 
works  and  amounts  of  earth  and  rook  excavation  computed.  The  grades  of  all  sipe 
ftnd  drainage  ditches  were  established,  profiles  plottea,  and  earthwork  computed. 
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WESTERN  SKCnOK,  MAIN  LINE. 

Sinoe  my  last  annual  report  the  Secretary  of  War  has  approved  the  location  of  the 
western  section  as  laid  out  by  myself  in  1895.  As  soon  as  notice  of  that  approval 
was  received  preparations  were  made  for  placing  parties  in  the  field  for  making  the 
necessary  measurements  for  describing  the  required  lands.  The  force  in  this  o£Bee 
had  been  '^furloughed  without  pay''  in  November,  on  account  of  lack  of  funds,  and 
some  time  elapsed  before  the  party  could  be  organized. 

A  party  witn  Mr.  A.  O.  Rowse  in  charge  was  sent  to  Sheffield  May  11  with  instruc- 
tions to  commence  work  at  the  feeder  junction,  joining  with  the  work  of  Assistant 
Engineer  J.  C.  Long  from  the  east  and  the  feeder  from  the  north.  Previous  to  send- 
ing the  parties  into  the  field  I  had  careftilly  gone  over  the  entire  project  for  the 
western  section,  and  had  made  many  minor  changes  in  the  locations  of  locks,  bridffee, 
etc.,  and  had  established  the  grades  of  sipe  and  drainage  ditches  as  far  westward  as 
Mile  47.  It  was  also  decided  to  lower  the  grades  about  3  feet  on  several  of  the 
levels. 

There  were  several  objections  to  the  line  as  laid  out  in  the  vicinity  of  Colona,  and 
it  was  decided  to  improve  that  location  if  possible.  With  a  small  joarty,  with  Mr. 
J.  W.  Woermann  in  charge,  I  went  to  Colona  May  19,  and  the  following  day  made  a 
thorough  reconnaissance  of  the  vicinity. 

The  new  line  was  approved  by  yourself  June  1,  and  has  been  followed  in  the  right- 
of-way  work. 

The  weather  proved  favorable  for  field  work,  and  good  progress  was  made.  All 
the  necessary  measurements  for  describing  right  of  way  and  for  making  all  maps 
and  computing  earthwork  were  complete  June  29,  and  the  parties  returned  to 
this  office. 

All  plats  of  subdivisions  in  Henry  County  crossed  by  the  line,  and  descriptions  of 
land  survey  corners  were  copied  from  the  county  records.  Proposals  were  sent  out 
inviting  bidH  for  preparing  title  abstracts. 

The  landing  at  Blossomburg,  on  Rock  River,  was  obstructed  by  sand  so  that  when 
the  pool  was  at  the  normal  level  there  was  an  available  depth  of  but  3  feet  for  a 
short  distance.  The  steamer  Hatiie  Darling  was  employed  to  remove  the  sand,  and 
removed  by  pumping  2,860.4  cubic  yards,  at  a  total  cost  of  $371.85.  The  work  was 
completed  on  June  29. 

The  wagon  bridge  over  Rock  River,  owned  by  the  city  of  Moline,  still  continues  to 
be  a  serious  obstruction  to  navigation.  Aside  from  small  pleasure  yachts,  there  are 
but  3  steamers  in  that  vicinity  that  can  pass  under  it  at  all,  and  these  only  by  remov- 
ing their  pilot  houses  and  smokestacks.  When  the  surface  of  water  in  the  pool 
above  the  Milan  dams  is  more  than  1  foot  above  the  normal  stage  these  steamers 
can  not  pass  under.  When  the  water  is  down  to  the  normal  level  then  the  bars 
above  the  bridge  limit  the  depth  to  which  the  barges  can  be  loaded  to  3^  feet.  As 
no  dredge  can  be  taken  above  the  bridge  at  any  stage  no  improvement  can  be 
made  in  the  depths  until  the  bridge  is  in  some  way  modified.  The  owners  of  the 
ooal  mines  are  expending  considerable  money  developing  the  mines,  with  the  expec- 
tation of  bringing  the  coal  to  market  through  the  canal,  and  it  seems  that  some 
modification,  if  even  of  a  temporary  character,  should  be  made  in  the  bridge  to  per- 
mit their  carrying  on  their  business  during  the  season  of  navigation  without  inter- 
ruption. The  ooal  finds  a  ready  market  at  Davenport  and  practically  controls  the 
market  there. 

The  entrance  to  the  canal  from  theMississipni  River  has  been  somewhat  obstructed 
by  a  bar  in  the  mouth  of  Rock  River.  The  low  stage  that  has  prevailed  in  Rock 
River  since  1892  has  been  favorable  to  the  formation  of  this  bar.  The  dredge  Apaohe 
was  put  at  work  dredging  out  the  entrance,  and  in  the  months  of  August  and  Sep- 
tember removed  14,219  cubic  yards.  The  entire  dredging  plant  was  then  trans- 
ferred to  the  Illinois  River.  The  high  water  last  spring  in  Rock  River  has  removed 
some  of  the  bar  at  the  mouth,  but  the  dredge  channel  was  filled  for  a  short  distance 
by  the  sand.  Proposals  were  invited  for  removing  this  sand  and  the  contract  let  to 
the  Builders'  Sand  and  Qravel  Company  of  Davenport,  Iowa,  at  lOf  cents  per  cubic 
yard,  scow  measurement.  Under  this  contract  they  commenced  work  May  21, 
removed  4,209  cubic  yards,  and  stopped  work  June  19,  a  good  channel  having  been 
excavated. 

Four  wing  dams  were  constructed  on  the  north  side  of  Rock  River  to  throw  the 
current  closer  to  the  lock.  The  improvement  of  the  Mississippi  River  in  that  locality 
has  thrown  the  channel  in  that  river  nearer  the  lock«  so  that  less  difficulty  may  be 
expected  there  in  future. 

A  map  on  the  scale  1  inch  equals  2  miles,  showing  the  locations  of  the  main  line 
and  feeder  as  formally  approved  by  the  Secretary  of  War,  was  prepared  to  accompany 
the  Annual  Report. 

Very  respectfully,  your  obedient  servant, 

L.  L.  Whsblbb,  AsHiiani  Engineer, 

Ux^i.  W.  L.  Ma  Ran  ATX, 

C&rp9  of  EngineerB,  XJ,  8,  A. 
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Ilunois  and  Mississippi  Cakal, 
Office  of  Assistant  Enginebb, 

Sterling,  III,  June  7, 1897. 

Major:  I  haya  the  honor  to  sabmit  the  following  report  npon  a  snryey  made  by 
myself  in  Ma^,  1897,  to  find,  if  possible,  a  better  location  for  the  main  line  of  the 
canal  in  the  vicinity  of  Colona,  111. 

With  a  small  ijarty  I  went  to  Colona  May  19,  and  the  following  dav  made  a 
thorough  reconnaissance  of  the  vicinity.  I  concluded  that  it  was  impossible,  with- 
out great  expense,  to  brine  both  railroads  to  one  crossing,  but  decided  to  run  an 
entirely  new  line  that  would  improve  tihe  alignment  and  make  an  estimate  of  cost. 
This  new  line  crosses  the  Chicago,  Rock  Island  and  Pacific  Railroad  at  an  angle  of 
70^,  the  Chicago,  Burlington  and  Quincy  Railroad  at  an  angle  of  67^,  and  from  the 
latter  railroad  follows  a  tangent  line  to  Rock  River  at  the  mouth  of  Green  River. 

The  field  work  was  completed  on  the  22d,  and  the  party  reported  to  Mr.  A.  O. 
Rowse  at  Annawan  the  following  day.  The  notes  have  been  reduced  and  plotted, 
and  an  estimate  of  cost  made.  Herewith  are  submitted  detailed  estimates  of  the 
cost  of  the  new  line,  a  table  showing  comparative  estimates  of  cost  of  the  lines 
surveyed  in  1895  and  1897,  and  two  blue  prints  showing  the  location  and  profile. 

The  new  line  is  estimated  to  cost  $21,601  less  than  the  Une  surveyed  in  1895,  and 
has  in  addition  the  following  advantages  over  it: 

(1)  The  oblique  crossing  of  the  Chicago,  Burlington  and  Quiney  Railroad,  as  laid 
out  in  1895,  is  avoided. 


(2)  Five  48-inch  pipe  onlverts  are  dispensed  with. 
fS)  The  total  lift  of  the  locks  is  better  divided. 

(4)  The  length  is  shortened  2,610  feet  between  common  points,  requiring  less  right 
of  way  and  fencing. 

(5)  The  line  is  removed  from  Qreen  River  and  the  danger  resulting  from  being  in 
dlose  prozimitv  to  a  rapid  stream  avoided. 

(6)  Two,  and  possibly  three,  curves  are  avoided,  and  the  total  amount  of  curvature 
largely  reduced. 

Tlie  disadvantages  of  the  new  line  are  that  two  swing  bridges  instead  of  one  will 
have  to  be  operated,  that  some  surface  drainage  will  be  taken  into  the  canal,  and 
that  the  amount  of  earthwork  will  be  increased. 

It  is  respectfully  recommended  that  the  new  line  as  shown  on  the  blue  print 
accompanving  be  adopted,  except  that  the  location  of  Lock  No.  29  be  not  definitely 
fixed  until  a  survey  of  Rock  River  in  that  vicinity  is  made. 
Very  respectfully,  your  obedient  servant, 

L.  L.  Wheeler,  AesMani  Engineer. 
Maj.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  8,  A. 


OoK^arative  eeUmate  of  eoei  of  alternate  Unee  for  Illinaie  and  Mieeieeippi  Canal  in  ike 

ffioinity  of  Colona,  HI. 

[Surveyed  hi  1896  uid  1S87.] 


1895. 


Qwuitity. 


Cost 


1887. 


Quantity. 


Cost. 


XxCSTfttiOII 

BinlMi"^'"^"^ 

4B-lnoh  pipe  onlvsrts. . 

Bailwaj  DridgM 

Lock  No.  28. 


Lock  Ko.  39 

Look  keepers' dwellinga 

Waste  weir 

Highway  bridge < 

Raleinff  grades: 

Chicago,  Borliacton  and  Quincy. . 

Chicago,  Book  Island  and  Pacific. 

Rightofway 

Fending , 

Contingencies 


i77,712 

131,810 

7 

2 

7-foot  lift. 

li-foot  lift. 

8 

1 

1 


$41,668.80 
19,896.60 
31, 600. 00 
60, 000. 00 
40, 800. 00 
76,000.00 
6,000.00 
6.000.00 
6,800.00 

8,000.00 


286,108 

149,878 

2 

2 

10-foot  Uft. 

11-foot  lift. 

2 

1 

1 


152. 36  aoies. 

8. 3  miles. 

10  per  cent. 


16,286.00 
2,112.00 
28,480.18 


126. 81  acres. 

Smiles. 

10  per  cent. 


Totals. 


824,281.43 
802,680.28 


BUforenoe . 


21,801.14 


842,786.20 
22,496.70 
9,000.00 
60,000.00 
48.600.00 
70,000.00 
6.000.00 
6,000.00 
6,800.08 


2,00O.M 
12,581.00 

1,920.00 
27,618.88 


302,680.28 


The  line  sorreyed  in  1897  is  2,610  feet  shorter  than  the  I89S  line  between  oommoE 
points. 
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of  ik€  lOMf em  •«of{<m  from  m\l%  69  i 
following  line  twrvtyod  in  May,  1897, 


Detailed  esiimate  of  eoet  of  ike  uteet&m  udian  from  mile  69_  to  moutk  of  Green  Biver, 
foil 


Mile  60: 

98,921  cubic  yards  exoavatioii,  at  16  cents $14,838.15 

22.234  cubic  yards  embankment,  at  15  cents : 3,335.10  * 

148-inch  pipe  culvert 4,500.00 

1  double-track  railway  bridge 80,000.00 

1  single-track  railway  bridge 20,000.00 

40  acres  right  of  way,  at  $100 4,000.00 

Fencing 640.00 

Raising  grade  of  Chicago,  Rook  Island  and  Pacific  Railroad  4.2  feet.  2, 000. 00 

1  waste  weir •• 5,000.00 

Total 84,313.25 

Mile  61: 

149,411  cubic  yards  excayation,  at  15  cents 22,411.65 

45,004  cubic  yards  embankment,  at  15  cents 6,750.60 

1  nighway  bridge 5,800.00 

1  lock.  No.  28, 10-foot  lift 48,600.00 

1  48-inch  pipe  culvert 4,500.00 

Lock  keepers  dwelling 2,500.00 

41.81  acres  right  of  way,  at  $100 4,181.00 

Fencing 640.00 

Total 95,383.26 

Mile  62: 

36,776  cubic  yards  excavation,  at  16  cents 5,516.40 

82,740  cubic  yards  embankment,  at  15  cents 12, 411. 00 

Lock  No.  29,  11-foot  lift 70,000.00 

Lock  keeper's  dwelling 2,500.00 

44  acres  right  of  way,  at  $100 4,400.00 

Fencing 640.00 

Total 75,467.40 

bepobt  of  mr.  james  o.  long,  assistant  enginesr. 

Unitbd  States  Engineer  Office, 

lUkilwa,  in.,  June  SO,  1897. 
Major  :  I  have  'the  honor  to  submit  the  following  report  upon  the  work  on  the 
eastern  section  of  the  Illinois  and  Mississippi  Canal  under  my  supervision  during 
the  fiscal  year  ending  June  30, 1897: 

CONTRACT  WORK. 

All  the  work  under  contract  was  completed  during  the  previous  fiscal  year  except 
the  canal  trunk  on  mile  6,  under  contract  to  .Tames  Carroll,  St.  Louis,  Mo. ;  date  of 
contract,  October  10,  1894 ;  expired  September  30,  1895,  and  extended  to  August  1, 

1896.  At  the  beginning  of  the  fiscal  year  he  had  done  93,931  cubic  yards  of  earth- 
work, at  6  cents,  amounting  to  $5,635.86,  and  there  was  yet  to  be  done  to  complete 
his  contract  31,768  cubic  yards,  at  6  cents,  amounting  to  $1,906.08.    On  August  5, 

1897,  he  completed  the  whole  of  the  work,  a  final  estimate  was  rendered,  and  the 
oontraot  closed. 

OFFICE  WORK. 

Revised  the  location  of  embankments  and  struotuT«B,  and  made' changes  where 
Improvements  could  be  made,  notably  in  lessening  the  number  of  pipe  culverts  by 
concentrating  the  drainage  through  the  seep  ditches,  enlarged,  to  the  lower  end  of 
each  level  of  the  canal,  where  the  grade  of  tne  bottom  of  the  canal  would  be  above 
the  natural  surface  of  the  ground,  thence  under  the  canal,  thereby  saving  any  deep 
excavations  for  culvert  foundations,  with  costly  quicksand  excavation  and  pumping. 
Revised  all  earthwork  calculations,  made  necessary  by  improvements  and  changes, 
such  as  changing  lifts  and  locations  of  locks,  changing  alignment  of  embankments 
to  give  room  for  drainage  ditches  and  roadways,  and  changes  of  cross  section  of 
canal  prism  in  cuts  to  make  a  wider  towpath,  and  tabulate  same,  together  with 
earthwork  in  highway  approaches,  excavation  of  foundation  pits,  site  and  length 
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of  culverts,  site  and  length  of  looks,  leyetment  of  oreek  channels,  aad  approaches 
to  locks  and  culverts. 

Made  a  plat  and  blue-print  copy  of  a  strip  of  land  on  the  Joseph  Booher  estate, 
upon  which  to  locate  a  protection  levee  on  mile  8  of  the  canal. 

Made  maps  and  blue-print  copies  of  revised  location  of  embankments  and  struc- 
tures in  4-mile  sections,  miles  8  to  24. 

Made  profiles,  with  tables  of  quantities  of  excavation  and  embankment,  on  same 
sheets,  and  blue-print  copies  of  same  in  4-mile  sections,  miles  8  to  24. 

Prepared  blue-print  copies  of  all  index  maps  of  canal  right  of  way  in  4-mile  sec- 
tions for  record  at  Chicago  ofSce. 

Maps  and  profiles  were  prepared  in  the  month  of  September  of  the  sites  of  Aque- 
ducts Nos.  2  and  3,  showing  the  vicinity  in  detail,  profiles  of  the  ^ound  on  the 
exact  location  of  the  ac|ueducts,  borings  showing  character  of  foundations,  and  high- 
water  levels.  Blue-pnnt  copies  of  same  were  made  and  forwarded  to  the  Chicago 
office. 

Areas  in  square  miles  of  basins  drained  by  Main  Bureau  and  West  Bureau  creeks 
were  determined  for  use  in  designing  Aqueducts  Nos.  2  and  8. 

Excavation  and  embankment  tables  were  calculated  for  making  approximate  esti- 
mates of  earthwork. 

Made  map  of  land  in  section  traversed  by  the  different  lines  f^om  miles  24  to 
Feeder  Junction,  for  use  in  making  the  land-line  connections  with  the  located  lines 
and  a  list  of  owners  of  said  lands. 

Made  a  report  as  to  the  method  used  in  building  the  walls  and  arches  of  concrete 
culverts  1  to  5  inclusive,  in  order  to  secure  a  continuous  monolithic  structure,  and 
the  manner  in  which  the  dutside  of  the  arches  Was  plastered.  The  report  is  as 
follows:  / 

After  the  form  for  the  arch  culvert  was  erected,  the  bulkhead  was  put  in  directly 
under  the  center  of  each  embankment,  thus  dividing  the  culvert  into  three  sec- 
tions, the  head  walls  and  that  portion  of  the  arch  from  the  head  walls  to  the 
center  of  the  embankment  forming  two  of  the  sections  and  the  third  extending  from 
the  center  of  one  embankment  across  the  prism  of  the  canal  to  the  center  of  the 
other  embankment.  The  head  wall  sections  were  erected  first,  the  work  being 
carried  on  continuously  until  the  head  walls  and  that  portion  of  the  arch  in  the 
head  wall  section  was  completed.  After  both  head-wall  sections  were  completed, 
the  bulkheads  were  removed  and  work  on  the  walls  of  the  middle  section  commenced. 
This  portion  of  the  work  was  completed  to  the  height  of  the  walls,  which  were 
finished  in  skew  back  fashion  and  allowed  to  set  or  to  stand  until  the  walls  were  com- 
pleted. Then  the  work  of  putting  on  the  arch  was  commenced  at  the  end  of  the 
walls  first  completed.  By  doine  the  work  in  this  manner  no  bond  was  formed 
between  the  arch  and  walls,  thus  allowing  an  opportunity  for  contraction  and 
expansion  without  so  much  danger  of  cracking.  Afler  the  arch  was  completed  far 
enough  ahead  to  allow  a  mason  to  work  continuously,  the  work  of  plastering  over 
the  arch  was  commenced.  This  plaster  was  of  the  proportions  of  1  cement  to  2  sand 
and  mixed  to  about  the  consistency  of  this  mortar.  The  walls  were  carried  up  on  a 
slope  of  1  in  about  5  or  6,  thus  allowing  the  tampers  to  use  their  tools  in  a  perpen- 
dicular manner,  and  no  part  of  the  work  would  set  before  new  material  could  be 
deposited.  The  finished  work  was  covered  immediately  with  either  plank  or  tent 
flies,  and  after  twenty-four  hours  was  thoroughly  wet  and  kept  so  for  aboat  three 
days.  The  proportions  in  the  walls  were  1  cement,  4  gravel  in  natural  state,  and  4 
screened  pebbles.  The  proportions  in  the  arch  were  1  cement,  4  gravel  in  natural 
state,  and  3  screened  pebbles.  The  forming  for  the  head  walls  was  allowed  to  remain 
in  place  about  six  days  and  the  arch  forming  about  ten  days  after  completion. 


nearer  monolithic  structures,  as  they  were  not  built  in  sections.  This  method  of 
carrying  forward  the  work  of  placing  the  concrete  without  joints  (except  ^here  the 
arch  rests  on  the  skew  back  of  the  walls)  was  as  follows:  The  concrete  was  conveyed 
from  the  mixing  platform  to  place  of  deposit  in  wheelbarrows  after  beinff  well 
mixed  by  hand.  One  head  wall  was  first  built  projecting  fron>it  enough  of  the  side 
walls  (about  20  feet),  to  allow  about  6  feet  of  the  arch  to  be  built  at  same  time, 
then  the  side  walls  were  carried  through  on  a  slope  of  about  1  in  5  to  the  other  head 
wall,  then  the  second  head  wall  was  built  up  with  the  side  walls.  After  the  side 
walls  were  built  and  finished  with  skew  backs,  the  arch  was  brought  forward  firom 
the  first  to  the  second  head  wall  and  was  also  carried  through  on  a  slope  of  about 
lin5. 

Made  a  tabular  statement  showing  quantities  of  cast-iron  pipe  necessary  to  com- 
plete all  of  the  pipe  culverts  from  the  Illinois  River  to  mile  24,  and  the  quantity  of 
cast-iron  pipe  now  on  hand. 

Made  a  profile  of  the  Chicago,  Burlington  and  Quincy  Railroad  whero  it  CTOsaea 
the  niinoifl  and  Mississippi  Canal  on  mile  17,  near  Wyanet. 
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On  January  8  to  11,  inclosive,  attended  United  States  conrt  at  Chicago  with  C.  A« 
Browne,  inspector,  in  the  matter  of  snits  for  the  condemnation  of  land  required  for 
rifl^t  of  way,  miles  20  to  24. 

Frepared  cross  sections  of  canal  and  natural  surface  of  ground  on  canal  right  of 
way  at  proposed  sites  of  culverts,  miles  8  to  16. 

Made  changes  on  the  profile  of  the  lift  of  Locks  15  and  16  and  grades  of  the  leveLi 
in  the  canal  adjacent  thereto. 

Prepared  profiles  of  8  highway  crossings,  from  miles  1  to  16,  showing  grades  and 
other  information  necessary  to  obtain  quantities  of  masonry  in  the  highway  bridges. 

Made  large-scale  contour  maps  and  blue-print  copies  of  highway  bridge  sites  on 
miles  11,  13,  14,  and  16  for  use  in  locating  the  bridges. 

Made  a  map  of  the  Carlson  gravel  pit.  showing  areas  of  waste  bank,  land  upon 
which  stripping  may  yet  be  wasted,  exhausted  gravel  pit,  and  land  upon  whioh 
gravel  may  yet  be  obtained ;  also  land  adjoining,  upon  whioh  gravel  may  be  obtained^ 
with  cross  section  and  quantities  of  gravel  and  stripping. 

Made  a  report  on  the  efiect  of  spring  freshets  on  canal  embankments  and  culverta 
and  high- water  levels  at  varioas  points  on  the  canal  between  miles  1  and  8,  as  follows : 

Loeh  No.  S. 

Feei. 

High-water  level,  1897,  Illinois  River,  elevation 22.50 

High- water  level,  extreme,  Illinois  River,  elevation 29. 85 

Top  of  south  embankment  below  Lock  2,  elevation 21.50 

Top  of  north  embankment  below  Lock  2,  elevation....^ 30. 50 

Look  No.  S. 

High-water  level,  1897,  Bureau  Creek,  elevation 30.60 

High-water  level,  1893,  elevation 31.60 

Top  of  canal  embankment  below  Look  8,  elevation 33.00 

EoBi  Bureau  Creek  and  Lock  No,  4. 

High-water  level,  1897,  East  Bureau  Creek,  elevation 38. 00 

High- water  level,  1893,  East  Bureau  Creek,  elevation 39. 80 

Top  of  canal  embankment  below  Lock  4,  elevation 41.00 

Bottom  grade  of  canal  above  Lock  4,  elevation 39.00 

Bottom  of  chord  of  railroad  bridge,  north  side,  elevation 39. 67 

Bottom  of  chord  of  railroad  bridge,  south  side^  elevation 89. 81 

Look  No.  S. 

High-water  level,  1897,  Bureau  Creek,  elevation 48.82 

High- water  level,  1893,  Bureau  Creek,  elevation 45.50 

Top  of  oanal  embankment  below  Lock  5,  elevation 48.50 

Look  No.  6. 

High-water  level,  1897,  Bureau  Creek,  elevation 60.62 

High-water  level,  1893,  Bureau  Creek,  elevation 61.80 

Top  of  canal  embankment  below  Lock  6,  elevation 62.00 

Look  No.  7. 

High- water  level,  1897,  Bureau  Creek,  elevation 64.76 

High-water  level,  1893,  Bureau  Creek,  elevation 65.50 

Top  of  canal  embankment  below  Lock  7,  elevation 66.50 

It  will  be  seen  from  the  foregoingthat  the  Illinois  River  lacked,  near  Lock  2,  7.35 
feet  of  reaching  its  highest  stage.  East  Bureau  Creek  at  Lock  4  lacked  0.7  foot,  and 
Bureau  Creek  at  Locks  5,  6,  and  7  about  1  foot  of  reaching  the  high- water  level  of 
1893,  which  is  considered  the  highest  known. 

The  canal  embankment  below  Lock  6  is  only  0.6  foot  below  high- water  level,  but 
it  is  now  as  high  as  the  Chicago.  Rock  Island  and  Pacific  Railway  embankment, 
which  it  is  useless  to  exceed.  When  their  track  is  raised  the  canal  embankment  at 
that  i>oint  can  also  be  raised. 

While  Bureau  Creek  was  at  its  highest  stage  this  spring  I  observed  that  its  waters 
flowed  inward  through  culverts,  thence  behind  the  canal  embankments  and  through 
culverts  below  outward  to  Bureau  Creek  again  at  the  following  points,  viz: 
Double-pipe  culvert  at  Station  4U;  on  mile  5;  10-foot  arch  culvert  at  Station  383,  on 
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mile  8;  48- inch  pipe  cnlrert  at  Station  300,  on  mile  6;  10-foot  arch  culvert  at  Station 
144,  on  mile  3. 

Some  water  also  from  East  Burean  Creek  flowed  behind  Look  4  and  discharged 
throagh  arch  culverts  below. 

This  flow  of  water  behind  the  canal  can  be  prevented  by  building  protection 
levees  below  culverts  as  follows,  viz : 

Ten-foot  arch  culvert  at  Station  383,  on  mile  8,  levee  8  feet  wide  on  top,  4  feet 

high,  and  300  feet  long,  cubic  yards  earthwork 022 

Forty-eight-inch  pipe  culvert  at  Station  411,  on  mile  8,  levee  6  feet  wide  on  top, 

4.5  feet  high,  and  200  feet  lon^,  cubic  yards  earthwork 493 

Ten-foot  arch  culvert  at  Station  144,  on  mile  3,  levee  8  feet  wide  on  top,  4  feet 

high,  and  60  feet  long,  cubic  yards  earthwork 125 

At  the  head  of  Lock  4,  north  side,  levee  8  feet  wide  on  top,  6  feet  high,  and  60 

feet  long,  cubic  yards  earthwork 172 

Total  cubic  yards  of  earthwork  in  levees 1,411 

At  the  48-inch  pipe  culvert  at  Station  300,  on  mile  6,  no  levee  will  be  required,  for 
there  is  a  10-foot  arch  culvert  below  through  which  the  water  can  flow  outward, 
and  which  is  amply  able  to  accommodate  it. 

At  East  Bureau  Creek  the  opening  spanned  by  the  railway  bridge  was  not  taxed  to 

its  full  capacity  to  discharge  the  water  during  the  freshet  of  this  year,  but  it  would 

,  be  taxed  to  its  full  extent  with  a  freshet  like  that  of  1893.    It  is  well  to  add,  though, 

'  that  the  capacity  of  this  bridge  to  pass  the  water  mii^ht  be  increased  at  least  26  per 

cent  by  removing  the  earth,  gravel,  and  other  debris  tnat  has  aocummulated  between 

the  piers. 

In  the  month  of  May  brought  up  to  date  and  forwarded  to  the  Chicago  office  (after 
making  blue-print  copies  for  use  here)  the  following  maps : 

Topographical  maps,  miles  8  to  12  and  12  to  16;  maps  showing  location  of  banks 
and  structures,  miles  8  to  12  and  12  to  16;  profiles  showing  borings  at  one-eighth  mile 
intervals  and  at  lock  sites,  miles  8  to  12  and  12  to  16. 

Made  tracing  of  map  of  location,  main  line  from  mile  24  to  Feeder  Junction,  near 
mile  28,  and  sent  blue-print  copies  of  it  to  Chicago  office  and  Assistant  Engineer  L. 
L.  Wheeler,  Sterling,  111. 

Overhauled  and  brought  up  to  date  cross  sections  showing  borings  at  sites  of 
locks  from  Nos.  8  to  21^  inclusive;  made  blue>print  copies  of  them  for  use  here  and 
sent  the  tracing  to  Chicago  office. 

Made  investigations  of  abstracts  of  titles  to  land  adjoining  canal  right  of  way, 
miles  14,  15,  and  16,  owned  by  Chicago,  Rock  Island  and  Pacific  Railway,  and  made 
various  measurements  in  connection  with  their  claim  that  we  have  encroached  on 
their  right  of  way,  and  made  a  report  in  regard  thereto. 

Made  a  design  with  bills  of  material  and  estimated  cost  of  a  dwelling  to  be  erected 
at  Lock  No.  11. 

During  the  month  of  May  kept  prospective  contractors  supplied  with  information 
in  regard  to  the  work  to  be  let  by  contract  June  3, 1897,  from  miles  8  to  16. 

On  June  4  made  and  submitted  for  approval  plans  for  reorganization  of  inspecting 
and  office  force,  and  made  application  for  the  reemployment  of  such  men  as  were 
needed  for  continuing  the  work  on  the  Illinois  and  Mississippi  Canal  under  the  con- 
tracts to  be  let  on  June  3,  1897.  Also  submitted  an  estimate  of  the  force  required  to 
complete  the  unfinished  work,  miles  0  to  8,  Illinois  and  Mississippi  Canal. 

Reemployed  on  the  21st  of  June,  1897,  a  part  of  my  office  and  inspecting  foroe^ 
J.  D.  Truss,  jr..  Inspector;  C.  F.  Scott,  clerk;  Henry  Fox  and  Qeorge  P.  Hawley, 
rodmen. 

PLAT8  AND  DBSOiOPTION  AND  TITLE  ABSTRACTS  OF  LAND. 

Had  plat  and  description  No.  104  and  abstracts  Kos.  80  and  81  brought  up  to  date 
for  use  in  condemnation  suits. 

Made  plat  and  description  of  Lot  35  A  on  mile  8,  being  the  land  required  on  which 
to  locate  a  protection  levee,  and  had  title  abstract  No.  25,  covering  said  Lot  35  A, 
brought  up  to  date. 

Prepared  abstracts  of  title  to  each  tract  of  land  required  for  right  of  way  from 
mile  ii  to  Feeder  Junction,  near  mile  28. 

CARB  AND  RBPAIB. 

One  watchman,  assisted  by  1  laborer,  was  kept  at  the  bureau  warehouses  and 
storage  yards  to  look  after  the  plant  and  material  stored  there,  and  to  pass  over  the 
line  of  canal  from  time  to  time  between  miles  0  and  8  to  see  that  fences  were  kept  in 
order  and  repaired  where  damaged  by  freshets,  and  since  warm  weather  to  cut  the 
growth  of  weeds  from  the  canal  embankments,  additional  laborers  being  employed 
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to  asskt  them.  The  roof  of  the  main  warehonse  has  been  painted,  and  the  looomo- 
tives  and  stationary  engines  have  been  painted  and  kept  in  order,  and  property  in 
the  warehonse  has  been  generally  overhanled  and  olassified. 

BUKVKYS. 

From  the  beginning  of  the  fiscal  year  until  Angost  19  the  following  field  work  was 
done: 

Made  field  observations  and  sarrevs  neoessary  to  calculate  the  area  of  watersheds 
drained  by  culverts  on  miles  14  to  24. 

Made  a  survey  on  mile  8  of  a  strip  of  land  on  the  lands  of  the  Joseph  Booher 
estate  upon  which  to  locate  a  protection  levee. 

Made  borings  at  lock  sites  8  to  21  inclusive. 

On  August  19  the  entire  enffiueer  force  (except  Inspector  Browne,  who  was  retained 
at  Tiskilwa  to  do  oflice  work),  including  office  men,  and  consisting  of  one  inspector, 
one  clexic,  one  messenger,  and  two  laborers,  were  transferred  to  Sheffield  for  the  pur- 
pose of  engaging  on  field  work  from  mile  24  to  Feeder  Junction,  near  mile  28.  These 
men  were  Kept  employed  until  November  16, 1896,  and  during  that  time  accomplished 
the  following  work :  Located  three  lines  of  canal  from  mile  24  to  Feeder  Junction, 
near  nule  28;  one  on  Penneys  Slough  route;  a  second  on  my  survey  of  1893:  and  a 
tiiird  on  Mr.  AVheeler's  survey  of  1895;  amounting  in  all  to  13.1  miles  of  located 
line,  and  ran  levels  over  and  made  cross  sections  of  same  at  100-foot  intervals.  Sur- 
veyed land  lines  and  connected  them  with  the  located  line,  so  as  to  get  data  from 
which  to  describe  tracts  of  land  required  for  right  of  way.  In  connection  with  this 
work,  ran  13.1  miles  of  located  lines,  including  curves,  3.9  miles  of  preliminary  line, 
13  miles  of  land  lines,  14  miles  of  levels  over  surveyed  lines,  18  miles  of  levels  over 
cross  sections  of  located  lines,  4  miles  of  check  levels,  and  6.1  miles  stadia  lines  in 
meandering  streams. 

During  uie  month  of  September,  1896,  surveys  were  made  in  the  vicinity  of  the 
sites  of  Aqueducts  Nos.  2  and  3,  to  get  correct  maps  in  detail  of  the  vicinity,  profiles 
of  the  ground  on  the  exact  location  of  the  aqueducts,  borings  showing  the  character 
of  the  foundations,  and  high- water  levels. 

On  the  I5th  of  November,  1896,  all  field  work  was  suspended,  and  all  employees 
were  laid  off  except  the  assistant  engineer  and  one  inspector,  who  continued  compu- 
tations, etc.,  in  the  office,  one  watchman  and  one  laborer  to  care  for  property  and 
plant  in  the  warehouse  and  storage  yards  at  Bureau. 

On  December  31  surveyed  lot  104  on  mile  23  and  went  over  the  ground  with  wit- 
nesses, who  testified  in  the  condemnation  suit  for  right  of  way. 

Took  levels  and  field  notes  necessary  to  prepare  profiles  of  the  eight  highway  cross- 
ings between  miles  1  and  16. 

Made  necessary  surveys  to  obtain  notes  to  determine  the  amount  of  unfinished 
work  from  Illinois  River,  at  mile  0  to  mile  8. 

Marked  out  boundary  of  canal  right  of  way  from  miles  12  to  16,  in  order  to  inclose 
with  a  barbed- wire  fence. 

Made  a  survey  of  the  Carlson  gravel  pit  and  land  adjoining  upon  which  gravel 
may  be  obtained;  took  levels  ana  cross  sections  on  same,  and  had  borings  made  to 
determine  the  depths  of  stripping  and  of  good  gravel  that  may  be  obtained. 

Observed  the  effect  of  spring  freshets  in  Bureau  Creek  upon  the  canal  embankments 
and  culverts,  and  run  levels  at  various  points  to  determine  the  high-water  level. 

On  June  21  parties  were  put  in  the  field  marking  out  canal  prism  and  Imes  of 
embankments  and  sites  of  lock  pits  on  miles  8  to  1^  in  preparation  for  the  work  of 
ooDstruction  by  the  contractor's  forces. 

lOSCBLLANBOUS  WORK. 

Two  hundred  and  fifty  pieces  of  pine  timber  were  loaded  on  cars  and  shipped  to 
Assistant  Engineer  C.  Y.  Brainard,  Columbiana,  111. 

Built  a  temporary  wagon  bridge  over  a  washoat  in  the  public  road  crossing  the 
canal  prism  on  mile  5. 

Took  off  longitudinal  braces  and  removed  two  middle  bents  of  the  railway  trestle 
over  East  Bureau  Creek  to  allow  drift  and  floating  ioe  to  pass  freely  during  the  spring 
freshets. 

Built  a  wooden  bulkhead  on  top  of  the  breast  wall  and  across  the  west  end  of  Lock 
No.  4  to  prevent  the  flow  of  East  Bureau  Creek  through  the  canal  during  freshets. 

Repaired  and  strengthened  a  protection  levee  on  mile  7  that  was  leaking  and 
threatening  to  burst  during  the  spring  freshet  in  Bureau  Creek  in  the  month  of 
March,  18S^. 

Purchased  material  and  made  a  contract  under  ten-day  proposals  for  the  construc- 
tion of  a  barbed-wire  fence  inclosing  the  canal  right  of  way  from  miles  12  to  16.    The 
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contraot  was  let  to  E.  W.  Eddy,  of  Wyanet,  111.,  and  was  completed  Jane  7, 1S97, 
and  eost  as  follows : 

Mile  13: 

2,651  pounds  barbed  wire,  at  $2.17  per  hundredweight $65. 42 

718  fence  posts,  at  13.95  cents  each 100.19 

20  braces,  at  30  cents  each 6.00 

Inspectini^  material 13.58 

Gonstmoting  1.62  miles  fence  nnder  contract,  at  $41.50  i>er  mile.    67. 52 

$262.71 

Mile  14: 

2,343  ponnds  barbed  wire,  at  $2.17  per  hundredweight 56. 26 

713  fence  poets,  at  13.95  cents  each 99. 70 

20  braces,  at  30  cents  each 6.00 

Inspecting  material 13.59 

Constmcting  1.23  milea  fence  under  contract,  at  $41.50  per  mile.    51. 22 

226.77 

Mile  15: 

2,563  ponnds  barbed  wire,  at  (9.17  per  hundredweight 62. 80 

717  fence  posts,  at  13.95  cents  each 100. 10 

20  braces,  at  30  cents  each 6.00 

Inspecting  material 18.58 

Constmetmg  1.51  miles  fence  nnder  contract,  at  $41.50  i>er  mile.    62. 86 

245.34 

Mile  16: 

2,343  ponnds  barbed  wire,  at  $2.17  per  hundredweight 56. 27 

714  fence  posts,  at  13.95  cents  each 99.84 

21  braces,  at  30  cents  each 6.30 

Material  and  constructing  30.5  rods  woven- wire  fence,  at  90  cents 

per  rod 27.46 

One  gate 2.50 

Inspecting  material 13.59 

Constmetmg  1.23  miles  fence  nnder  contract,  at  $41.50  per  mile.    51. 22 

257.17 

Total  cost  for  constmcting  5.59  miles  fence 981.99 

Cost  per  mile 177.45 

Fifty  barrels  of  Portland  cement  were  hauled  by  wagons  to  Princeton  and  loaded 
on  cars  and  shipped  to  Assistant  Engineer  C.  V.  Brainard  at  Meredosia,  HI. 

BBiPLOTBBS. 

Mr.  Charles  A.  Browne,  inspector,  was  employed  dnring  the  whole  year.  Mr.  J.  D. 
Truss,  jr.,  inspector,  and  Mr.  C.  F.  Scott,  clerk,  were  employed  until  November  15, 
1896,  when  they  were  laid  off,  and  were  reemployed  on  June  20,  1897.  Bfr.  Henry 
Fox,  Mr.  George  P.  Hawley,  rodmen,  who  were  laid  off  when  actual  operations  on 
constrnction  were  suspended,  were  reemployed  on  June  20, 1897.  All  of  these  gen- 
tlemen have  been  employed  on  this  work  during  active  operations,  and  have  proved 
themselves  to  be  thoroughly  reliable  and  competent. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Long,  A$9%$tant  Enginem'. 
Maj.  W.  L.  Marshall, 

Corp$  of  Engineers,  XT.  8,  A. 


report  of  maj.  w.  l.  marshall,  corps  of  enoineers. 

United  States  Engineer  Office, 

Chicago^  Ill.y  December  16^  1896. 
General:  I  have  the  honor  to  submit  the  following  report  upon  the 
final  location  of  the  western  section  of  the  Illinois  and  Mississippi 
Canal  from  mile  24  to  Eock  Biver,  and  to  recommend  a  location. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  11, 1888, 
detailed  plans  and  estimates  were  reported  by  me,  for  the  construction 
of  the  canal,  June  21, 1890  (House  Ex«  Doc.  Ko.  316,  Fifty-first  Con- 
gress, first  session). 
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That  report  stated  that  before  final  location  of  the  canal  farther  snr- 
yeys  were  necessary,  and  since  September  19, 1890,  the  foUowing  changes 
in  the  location  reported  have  been  made  by  authority  of  the  Secretary 
of  War. 

First  The  lower  rapids  of  Bock  Biver  passed  by  a  canal  on  south 
bank  instead  of  north  bank.    Approved  September  24, 1891. 

Second.  The  feeder  has  been  located  four  miles  west,  leaving  Bock 
Biver  at  Sterling  instead  of  Dixon.    Approved  January  27, 1896. 

The  location  of  the  eastern  section  as  far  as  to  mile  24  remains  as 
originally  designed,  but  the  summit  level  is  to  be  cut  down  9  feet  below 
the  plan  of  1890. 

There  now  remains  to  be  finally  located  this  part  of  the  western  sec- 
tion from  mile  24  to  Bock  Biver  at  the  mouth  of  Green  Biver,  and  it  is 
this  section  that  is  now  in  question. 

The  plans  submitted  by  me  June  21, 1890,  contemplated  the  Penney 
Slough  route  from  the  old  feeder  junction  at  mile  25  to  Bock  Biver  at 
Penney  Slough  25  miles  distant,  but  the  route  is  objectionable  on  account 
of  the  bad  crossing  of  Green  Biver,  the  natural  surface  of  the  country 
being  such  that  a  sufficient  headroom  under  an  aqueduct  can  not  be 
economically  obtained,  but  the  stream  must  be  carried  under  the  canal 
through  an  invert  at  high  water,  which  plan,  in  my  opinion,  is  not  in 
accord  with  good  practice,  at  a  drainage  channel  of  the  magnitude  and 
character  of  Green  Biver.  The  aqueduct  would  be  in  danger  at  every 
high  water  carrying  drift  or  ice. 

The  line  also  is  not  on  favorable  ground,  the  material  being  nearly 
pure  sand  in  some  stretches  and  marsh  and  bog  in  others. 

The  Bock  Biver  section  of  this  route  is  bordered  by  low  bottom  lands, 
the  greater  part  of  which  is  extremely  rich  agricultural  land  so  low 
that  fixed  dams  can  not  be  maintained  at  any  useful  height,  nor  mov- 
able dams,  even  at  low  water,  without  soaking  and  injuring  quite  large 
areas.  The  necessary  depth  can  not  be  secured  by  dams,  but  channels 
must  be  dredged  or  blasted  in  the  bed  of  Bock  Biver  to  secure  7 
feet  of  water.  The  stream  is  also  crossed  by  two  low  railroad  bridges, 
viz,  a  double-track  bridge  belonging  to  Chicago,  Bock  Island  and 
Pacific  Bailroad  and  a  single-track  bridge  of  the  Chicago,  Burlington 
and  Quincy  Bailroad.  These  bridges  can  not  be  altered  without  large 
cost  nor  probably  until  after  years  of  delay.  The  alteration  of  these 
bridges  can  probably  be  successfully  enforced  against  the  railroad  com- 
panies, but,  in  my  judgment,  if  the  object  desired  can  be  obtained  by  the 
United  States  at  no  increased  expense,  without  damaging,  taking,  or 
interfering  with  private  or  corporate  property,  such  course  should  be 
pursued.  The  present  project  is  the  construction  of  a  canal  of  fixed 
capacity  between  two  given  points,  and  not  the  improvement  of  the 
general  navigation  of  Bock  Biver  on  its  merits.  All  material  for  con- 
struction must  be  hauled  from  4  to  8  miles  from  the  nearest  railroad. 
Qn  account  of  these  uncertain  elements  of  cost  and  practical  difficulties 
along  the  Penney  Slough  route,  I  had  a  survey  made  by  J.  G.  Long  in 
1893  of  a  route  from  the  feeder  junction  to  the  mouth  of  Green  Biver. 
Mr.  Long  was  instructed  to  survey  a  line  crossing  Green  Biver  at  a 
practicable  point  for  an  aqueduct  and  continue  the  canal  on  the  north 
side  of  Green  Biver  to  avoid  the  large  drainage  lines  which  exist  south 
of  the  river.  The  original  estimate  along  this  route  is  published  in  the 
Beport  of  the  Chief  of  Engineers  for  1893,  page  2181.  This  route  is 
somewhat  objectionable  on  account  of  bogs  and  sand  hills,  but  is  prefer- 
able to  the  Penney  Slough  route.  Consequently  a  second  route  was 
surveyed  fit>m  Mile  24  to  the  mouth  of  Green  Biver,  in  1895-96,  by 
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Assistant  Wheeler,  with  the  object  of  throwing  the  canal  as  near  as 
practicable  to  other  lines  of  transportation  and  on  heavier  soil.  This 
line  with  modifications  is  practically  the  roate  surveyed  by  M.bjot  Ben- 
yaord  in  1883,  known  as  the  Bock  Island  route  in  his  report. 

In  making  estimates  of  cost  along  this  line,  we  have  the  advantage 
of  the  results  of  the  construction  of  13  miles  of  the  canal  and  of  the 
awards  and  agreements  for  the  purchase  of  right  of  way  over  some  60 
miles  of  the  canal. 

On  this  ascertained  basis  of  cost,  I  have  caused  all  old  estimates  to 
be  revised,  with  the  results  shown  on  Mr.  Wheeler's  report,  as  far  as 
relate  to  the  section  in  question,  and  herein  below  as  far  as  the  entire 
canal  is  in  question. 

The  foUowing  are  the  estimates  over  the  three  routes  from  Mile  24 
to  mouth  of  Green  Biver: 

Penney  Sloagh  route $2,044,228 

Green  Rivei  roate,  1893 1,985,472 

Green  River  route,  1896 ^..    2,048,445 

Mean 2,026,047 

The  cost,  then,  as  far  as  may  be  judged  by  estimates  on  equivalent 
bases,  may  be  said  to  be  practically  the  same  by  each  of  the  routes. 
On  the  Penney  Slough  route  the  damage  by  flowage  is  indeterminate. 
The  crossing  of  Green  Biver  is  essentiaUy  bad,  if  not  entirely  inadmis- 
sible. The  line  is  most  distant  firom  means  of  transportation  and 
supply,  and  the  nature  of  the  earth  is  not  advantageous  for  the  con- 
struction of  firm,  tight  banks  for  the  canal. 

The  latter  objection  applies  to  a  less  degree  to  the  route  of  1893,  and 
least  to  the  route  of  1996.  The  objection  to  the  last-named  route  is  the 
great  number  of  drainage  structures  required.  Either  Green  Biver 
route  will  make  the  canal  about  2  miles  shorter  than  via  Penney  Slough. 

As  I  believe  that  the  Green  Biver  route  for  the  western  section  will 
be  more  easily  and  cheaply  constructed,  more  economically  maintained, 
and  presents  less  doubtful  or  indeterminate  elements  of  expense  than 
via  Penney  Slough,  I  have  to  respectfiilly  recommend  the  approval  of 
this  route  substantially  as  shown  on  the  maps  herewith. 

This  location,  if  approved,  will  complete  the  definite  location  of  the 
oanal  throughout  its  extent 

BBVISED  ESTIMATES. 

The  right  of  way  over  29  miles  (5  miles  at  Milan)  having  been  deter- 
mined in  cost,  and  about  13  miles  of  the  canal  nearly  completed,  it  is 
practicable  to  revise  the  estimates  of  1890.  The'cost  of  the  total  actual 
work  already  done  closely  approximates  the  original  estimates.  The 
cost  of  the  right  of  way  exceeds  the  original  estimates  by  about  60  per 
cent,  because  (1)  the  lands  have  increased  in  value  in  thirteen  years,  (2) 
the  State  laws  provide  for  the  payment  of  all  damages  to  property  not 
taken,  by  reason  of  the  canal  construction,  and  (3)  because  it  has  been 
necessary  to  increase  the  width  of  the  strip  taken  to  provide  for  drain- 
age ditches,  waste  banks,  and  other  purposes.  The  ascertained  rate  of 
ihcrease  of  cost  of  right  of  way  seems,  then,  the  only  well-defined  cause 
for  increasing  the  estimates  already  sent  in,  if  the  old  lines  are 
adhered  to. 

Theline8,however,have  been  changed,  as  heretofore  stated,  by  entirely 
relocating  the  feeder,  and  probably  tibe  western  seotioiL    The  estimate^^ 
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for  these  relocated  lines  have  been  made  on  the  basis  of  the  increase  of 
right  of  way,  and  independently  of  former  estimates  of  1890. 
The  revised  estimates  compare  as  follows : 


Section  of  oanaL 


1800. 


niinoia  BiTor  to  mUe  24 

Mile  25  to  Green  Biver 

OreenKlver  to  Lower  B*pids 

▲round  Lower  Rapide 

KavlgAble  feeder 

Bxtending  Sterling  feeder  to  Green  Kiver  ronte. 
Extra  ooat  of  right  of  way  OTer  1890  eetimate 

Total 

Appropriated  to  Jnne  80, 1888 

To  be  appropriated 

Bevieed  estimate,  1888 

Original  estimate,  1890 


$2,886,712.80 

1,816,822.70 

62,624.00 

482,50L90 

1,858,888.80 


201,890.05 


82,882,647.07 

2,026,04«.67 

.  62,524.00 

514.375.78 

1,654,733.80 

67,052.92 


7.127,848.75 


7,157,378.74 
1,285,000.00 


5,922,879.74 


7,157,879.74 
6,925,960.70 


Xzoeaa  of  reviaed  otst  original. . 


881,420.04 


Thesis  estimates  are  for  a  barge  and  towpath  canal.  If  steam  be  used, 
the  banks  thronghont  mast  be  protected  against  wash. 

This  work  is  essential  and  should  be  included  in  the  estimates.  There 
is  no  stone  convenient  along  the  line  of  the  canal  nearer  than  theEock 
Biver  termini,  nor  in  sufficient  quantities  or  quality  there.  It  must  be 
hauled  from  a  distance.  This  consideration,  involving  the  transporta- 
tion of  over  1,000,000  tons  of  stone  an  average  distance  of  50  miles, 
must  be  regarded  in  locating  the  western  section. 

For  revetting  the  banks  an  additional  estimate  is  submitted.  For 
revetting  90  miles  canal  banks,  at  $15,000  per  mile,  $1,350,000.  The 
paving  should  be  done  as  the  work  progresses.  For  the  completion  of 
the  canal  there  will  be  required,  then — 

For  animftl  traotion  canal $6,922,379.74 

For  steam  traction  canal 7,272,237. 74 

A  detailed  report  upon  the  survey  of  the  Green  Biver  route  (with 
estimates  of  cost  and  maps)  has  been  submitted  by  Assistant  Engineer 
Wheeler  and  is  forwarded  herewith. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Obaighill, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 


BXPORT  OF  MB.  L.  L.  WHXBLBB,  A8SISTA1TT  XNGINSSB. 

United  States  Enoikbeb  Officb, 

Sterling,  III,  June  S,  1896. 
Majobs  I  have  the  honor  to  snbmit  the  following  report  upon  a  survey  made  by 
myself  for  locating  the  western  section  of  the  Illinois  and  Mississippi  Canal  from  a 
point  on  the  summit  leyel  to  the  month  of  Green  River.  The  eastern  section  had 
been  located  to  the  twenty-flffch  mile,  near  the  old  feeder  junction,  and  the  works  at 
Milan  had  made  Hock  fiiver  nayigabie  to  the  mouth  of  Green  River.  Mr.  J.  C.  Long, 
United  States  assistant  engineer,  in  1S93  made  a  survey  between  these  two  points 
which  left  the  old  line  in  the  twenty-ninth  mile,  kept  north  of  Hickory  and  Coal 
«neksy  eroned  Gnob  Elver  east  of  Spring  Creek,  and  followed  the  north  bank  of 
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Oreen  Rlyor  to  its  mooth.    The  distance  by  this  line  is  1.8  miles  less  than  by  the 
Penney  Slongh  line. 

The  surveys  and  estimates  made  by  myself  for  locations  of  feeder  in  1895  had 
alko^wn  that  a  feeder  leaving  Rock  River  near  Sterling  would  cost  $471,680  less  than 
a  feeder  on  the  old  line,  leaving  Rook  River  near  Dixon.  The  line  from  Sterling  was 
TVLSk  on  the  assumption  that  the  summit  level  of  the  canal  was  lowered  to  grade  199. 
The  estimates  made  by  Assistant  Engineer  J.  C.  Long  showed  that  the  increase  in 
cost  of  main  line  due  to  lowering  the  summit  level  from  grade  205  to  grade  199  was 
$45,735.  The  location  of  the  Sterling  Feeder  line  was  approved  by  the  Secretary  of 
"War,  thereby  fixing  the  grade  of  the  summit  level  at  grade  199. 

The  survey  made  by  myself,  therefore,  started  with  the  assumption  that  the  sum- 
mit level  was  at  grade  199  and  had  for  an  object  the  finding  of  a  line  which  should 
avoid  some  of  the  objectionable  features  of  previous  lines,  and  approach  as  nearly 
as  possible  the  line  of  the  Chicago,  Rock  Island  and  Pacific  Railroad.  The  obiec- 
tions  to  the  Pennevs  Slough  line,  aside  from  the  flowage  damages  along  Rock  River 
and  the  uncertainties  of  cost  of  improving  Rock  River  are  that  it  is  at  great  distance 
from  any  railroad,  requiring  materials  for  construction  to  be  hauled  long  distances 
over  very  poor  roads  or  the  construction  of  a  railroad  for  many  miles  to  supply  mate- 
rials, and  that  the  line  lies  for  a  large  portion  of  its  distance  among  sand  hills  and 
marshes.  The  crossing  of  Green  River  is  at  too  low  a  grade,  which  would  now  be  at 
^eater  risk  than  when  originally  planned  on  account  of  the^reat  amount  of  dredg- 
ing that  has  since  been  done  in  Green  River  and  its  tributaries  above  the  point  of 
crossing. 

The  Ime  run  by  Assistant  Engineer  Long  passes  over  about  2  miles  of  peaty  ground 
along  Coal  Creek,  where  construction  would  be  diflBcult,  and  is  somewhat  objection- 
able on  account  of  its  distance  from  the  railroad,  but  to  a  much  less  degree  than  the 
Penney  Slouf^h  route. 

The  objection  to  any  line  lying  south  of  Green  River  has  been  the  larse  number  of 
drainage  lines  to  be  crossed  requiring  a  lar^e  number  of  culverts  and  aqueducts. 
The  character  of  the  soil  south  of  Green  River  is  more  favorable  for  construction, 
however,  than  that  north  of  it,  and  the  nearer  the  main  hills  south  of  Green  River 
are  approached  the  heavier  the  soil. 

In  making  the  survey,  therefore,  I  endeavored  to  keep  the  line  as  far  south  as  pos- 
sible, in  order  to  keep  on  good  ground  and  to  be  near  the  Chicago,  Rock  Island  and 
Pacific  Railroad,  and  to  keep  the  bottom  grade  as  high  as  possible  in  order  to  cross 
the  drainage  lines  under  favorable  conditions. 

Before  commencing  the  survey  I  made  a  thorough  reconnaissance  of  the  whole 
region  included  between  the  Penneys  Slough  line  on  the  north  and  the  Chicago,  Rock 
Island  and  Pacific  Railroad  on  the  south,  and  followed  out  on  the  ground  the  old  lines 
as  near  as  I  could.  I  also  looked  over  the  region  east  of  the  FeiKler  junction  with  a 
view  to  finding  a  possible  route  for  bringing  the  main  line  near  Sheffield.  I  left 
Sterling  with  survey  party  October  21  by  teams,  and  commenced  work  the  following 
day.  I  first  ran  a  transit  and  level  line  from  near  the  eighteenth  mile  on  the  main 
line  to  the  summit  at  Sheffield,  one  and  one-half  days  being  occupied  in  this  work. 
The  levels  showed  that  there  would  be  a  maximum  cutting  near  Sheffield  of  60  feet, 
and  that  the  crossing  of  drainage  lines,  both  east  and  west  of  Sheffield,  would  be 
difiicult.    The  earthwork  would  be  heavy  for  a  long  distance. 

I  commenced  the  new  line  near  the  middle  of  the  twenty-fifth  mile  of  the  main  line, 
crossed  the  oatlet  to  Devils  Slough  before  it  joined  Hickory  Creek,  kept  south  of 
Hickory  Creek,  and.  as  soon  as  the  nature  of  the  ground  would  i»ermit,  turned  south- 
wast  toward  the  railroad. 

For  a  short  distance  this  line  is  identical  with  the  old  Green  River  line,  but  they 
separated  after  a  short  distance  because  I  considered  the  old  line  to  be  on  too  unsta- 
ble ground.  The  lines  do  not  meet  again  until  near  Spring  Creek.  They  are  practi- 
cally identical  from  near  Gtoneseo  to  1  mile  east  of  Green  River  Station,  where  they 
separate,  and  do  not  again  unite. 

In  order  to  locate  the  line  to  the  best  advantage  it  was  necessary  to  first  approxi- 
mately fix  the  grades  of  the  several  levels  and  then  fit  the  line  to  these  grades  as 
closely  as  posaiMe.  The  profile  of  the  old  line  was  of  great  assistance  to  me  in  fixing 
the  grades.  Levels,  cross  sections,  and  borings  were  kept  up  with  the  transit  party, 
and  wherever  the  elevation  or  character  of  ground  seemed  unfavorable  an  effort  was 
made  to  improve  the  location. 

The  party  returned  to  this  office  November  16,  and  the  work  of  reducing  and 
plotting  of  the  notes  commenced.  The  boring  part^,  however,  was  left  in  the  field 
to  make  boringp  along  the  Penneys  Slough  line,  which  was  completed  November  23. 
After  the  transit  and  level  notes  were  reduced  and  plotted,  it  was  evident  that  the 
line  could  be  improved  in  some  portions,  especially  between  Anna  wan  and  Atkinson, 
where  there  were  several  carves  in  the  line.  A  small  party  was  therefore  put  in  the 
field  December  11,  and  several  miles  relocated.  The  position  of  the  Feeder  junc- 
tion was  also  changed  and  much  improved.    This  work  was  completed  December  17. 
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I  subsequently  looked  over  the  country  between  Atkinson  and  Qeneeeo  with  a  yiew 
to  bringing  the  line  nearer  to  Oeneseo,  but  was  satisfied  this  could  not  be  done, 
except  at  great  expense  and  great  damage  to  property  in  Geneseo. 

The  notes  of  this  survey  have  been  plotted  on  the  scale  of  1  inch  =  400  feet  and 
traced  on  fourteen  sheets,  prints  of  which  accompany  this  report.  The  profile  has 
been  plotted  on  a  vertical  scale  1  inch  =  6  feet,  and  horizontal  scale  1  inch  =  1,600 
feet.  The  locations  of  the  proposed  structures  are  shown  on  the  maps  and  profiles, 
except  that  of  the  wastewier  at  the  west  end  of  the  Summit  level,  which  should  be 
located  where  the  Feeder  crosses  Hickory  Creek,  a  short  distance  from  the  main 
line.  The  location  is  just  outside  the  limit  of  the  map  of  that  portion  of  the  main 
line.  The  item,  however,  has  been  included  in  the  estimates,  as  the  estimates 
for  the  Feeder  did  not  include  it.  A  uniform  width  of  300  feet  has  been  shown  for 
right  of  way  except  at  lock  sites.  It  will  be  noticed,  however,  that  using  this 
width,  the  right  of  way  lines  sometimes  differ  but  little  from  laud  lines.  In  such 
cases  when  the  final  location  is  made  the  center  line  should  be  moved  slightly  to 
make  the  two  agree.  For  several  miles  along  Greeu  River  but  one  embankment  is 
necessary,  it  being  intended  to  flow  the  land  to  the  foot  of  the  hills.  This  survey 
was  not  sufficiently  in  detail  to  determine  the  exact  amount  of  land  to  be  taken,  but 
a  uniform  width  of  300  feet  has  been  included  in  the  estimates.  It  is  probable, 
however,  that  the  amount  of  land  required  or  damaged  will  slightly  exceed  the 
amount  estimated  for  in  this  portion  of  the  line. 

An  effort  was  made  to  keep  the  line  on  the  south  side  of  Green  River  all  the  way 
to  Rock  River,  but  the  conditions  were  so  unfavorable  on  the  south  side  of  the  river 
below  Colona  that  I  decided  to  cross  Green  River  east  of  Green  River  Station,  where 
a  good  crossing  could  be  had,  and  follow  the  right  bank  to  Rock  River.  An  endeavor 
was  also  made  to  so  locate  the  line  that  both  railroads  at  Colona  could  use  one 
bridge,  but  I  did  not  arrive  at  any  feasible  scheme  by  which  this  could  be  done. 
The  Chicago,  Burlington  and  Quincy  Railroad  can  be  carried  over  the  canal  by  a 
fixed  bridge,  but  I  doubt  if  this  can  be  done  with  the  Chicago,  Rock  Island  and 
Pacific  Railroad,  and  believe  that  a  double-track  pivot  bridge  will  be  necessary. 

The  toUl  estimated  cost  of  the  whole  line  Is  ^,048,445,  of  which  $575,682  is  for 
earthwork,  $409,700  is  for  locks,  $200,800  is  for  bridges,  $603,100  is  for  drainage 
structures,  $172,941  is  for  right  of  way,  and  $186,222  is  for  contingencies.  In  makins 
up  these  estimates  I  have  used,  so  far  as  possible,  prices  comparable  with  those  used 
in  the  estimate  of  the  Penney  Slough  route  and  in  Mr.  Long's  estimate  of  1893. 

In  the  Report  of  the  Chief  of  Engineers  for  1894  Mr.  Long  submits  an  estimate  of 
cost  from  mile  25  to  mile  62.3  of  $1,689,781 ;  but  this  is  on  the  assumption  that  the 
summit  level  is  at  grade  205.  In  this  estimate,  however,  he  omits  a  lock  of  7  feet 
lift,  which  in  another  estimate  he  estimates  to  cost  $57,500.  There  appears  to  be 
no  estimate  for  contingencies. 

In  his  comparative  estimate  of  cost  of  miles  19  to  29,  inclusive,  the  cost  of  miles 
26,  27,  28,  and  29  is  $233,541,  with  summit  at  grade  205,  and  of  miles  25,  26,  27,  28, 
and  29  is  $224,786,  with  summit  at  grade  199.  He  estimates  for  a  width  of  250  feet, 
at  prices  ranging  from  $30  to  $65  per  acre,  while  I  have  estinated  for  a  width  of  300 
feet,  at  a  uniform  price  of  $100  per  acre.  The  width  of  300  feet  I  consider  to  be 
none  too  much,  and  the  prices  paid  for  right  of  way  already  acquired  show  that  an 
estimate  of  $100  per  acre  does  not  cover  the  cost  to  the  United  States.  Increasing 
the  right  of  way  to  300  feet  width,  at  $100  per  acre,  his  estimate  for  right  of  way 
becomes  $135,600,  an  increase  of  $66,449. 

His  estimate,  then,  with  summit  at  grade  199  from  mile  24  to  mile  62.3  would  be 
$1,689,781  plus  $57,500,  minus  $233,541,  plus  $224,786,  plus  $66,449,  plus  $180,497  (con- 
tingencies) =$1,985,472. 

By  your  direction  I  have  revised  the  estimate  of  cost  of  the  Penney  Slough  route. 
This  revised  estimate  has  been  prepared  by  using  Mr.  Long's  estimate  for  cost  of 
summit  level  at  grade  199  from  the  twenty-fourth  mile  to  the  twenty-eighth  mile,  and 
increasing  the  estimates  of  1890  by  12^  per  cent  for  all  mechanical  constructions  to 
Penney  Slough  over  prices  of  similar  structures  on  the  Green  River  line,  and  increas- 
ing acreage  of  right  of  way  50  per  cent  and  making  the  price  $100  per  acre.  The 
estimate  of  cost  of  miles  52  to  64,  inclusive,  along  Rock  River  has  been  taken  the 
same  as  in  the  estimates  of  1890.  The  total  revised  estimated  cost,  with  10  per  cent 
added  for  contingencies,  is  $1,996,208. 

Since  the  survey  for  the  Penney  Slough  line  was  made,  at  least  one  new  highway 
has  been  opened  requiring  one  additional  bridge,  and  several  large  dredged  ditches 
have  been  dug  across  the  proposed  line.  The  cost  of  the  ad£tional  structures 
reouired  by  these  changes,  with  10  per  cent  added  for  contingencies,  would  be 
$48,015,  which  increases  the  total  given  above  to  $2,044,223. 

The  estimates  of  1890  assumed  that  the  owners  of  bridges  over  Rook  River  would 
modify  them  at  their  expense  so  as  to  permit  navigation  past  them.  It  has  been 
decided,  however,  in  the  district  court  of  the  southern  district  of  Ohio  (50  Fed.  Rep., 
p.  406)  that  sections  4  and  5  of  the  river  and  harbor  act  of  September  19,  1890.  pro- 
viding penalty  for  maintaining  obstructions  to  navigation,  are  unconstitutional. 
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Bhoald  this  decision  be  sostaiiied,  then,  it  is  highly  probable  that  the  United  States 
would  hare  to  pat  draw  spans  in  one  doable-track  and  one  single-track  railway 
bridge,  and  the  cost  of  the  Penney  Slough  route  increased  thereby. 

The  estimated  cost  of  the  three  routes  for  reaching  Rock  River  at  the  mouth  of 
Green  River  is  as  follows : 

Estimate  of  1890,  the  Penney  Slough  route $2,044,223 

Estimate  of  1893 1,985,472 

Estimate  of  1896 2,048,446 

On  account  of  its  being  more  accessi^^le,  it  is  probable  that  the  last  line  can  be 
built  at  a  much  less  price  per  unit  than  either  of  the  others,  although,  as  far  as  pos- 
sible, the  estimates  have  Men  made  on  the  same  basis.  The  material  met  on  this 
line  is  much  better  than  on  either  of  the  others,  and  a  canal  built  on  it  would  be 
more  cheaply  maintained.  Throughout  all  the  lines  very  little  material  will  be  met 
that  can  be  used  in  structures.  There  is  no  rock  until  Rock  River  is  reached,  and 
no  timber  that  can  be  made  ose  of  in  structures.  At  Colona  sandstone  can  be  obtained 
suitable  for  riprap  or  for  slope  paving,  bat  not  hard  enough  for  any  masonry  which 
would  be  touched  by  boats.  Gravel  suitable  for  coucrete  is  not  found  on  either  of 
the  lines,  and  good  mortar  saud  will  be  very  difficult  to  obtain.  Practically  all  the 
materials  for  strnctures  will  have  to  be  brought  from  other  sources,  and  this  fact 
alone  should  have  large  weight  in  determining  the  route  to  be  adopted. 

In  making  this  survey  and  preparing  the  maps  and  estimates  I  have  been  assisted 
by  Messrs.  A.  O.  Rowse,  Max  Heinze,  J.  G.  Palmer,  J.  B.  Bassett,  C.  J.  Chambers, 
and  F.  B.  Dais. 

Very  respectfully,  your  obedient  servant, 

L.  L.  Whbeler,  A$9iBtant  Ei^nwr. 

Mai.  ^*  L-  Mabshall, 

Cwrp$  of  JEngin0er$,  U.  8,  A. 


Detailed  eeHrnaU  of  ike  eoet  of  weetem  eection  from  mile  $d  to  mile  6X,S  at  mouik  of 

Oremi  River, 

Mile  25: 

52,107  cubic  yards  excavation,  at  15  cents $7,816.05 

24,141  cubic  yards  embankment,  at  15  cents 8,621.15 

86.86  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 15,713.20 

Mile  26: 

40,360  cubic  yards  excavation,  at  15  cents 6,052.50 

44,766  cubic  yards  embankment,  at  16  cents 6,714.90 

1 10-foot  arch  culvert,  at  $8,000 8,000.00 

1  highway  bridge,  at  $5,800 5,800.00 

86.36  acree  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 30,843.40 

Mile  27:  «===. 

13,308  cubic  yards  excavation,  at  15  cents 1,996.20 

78,212  eubic  yards  embankment,  at  15  cents 11,73L80 

1 10-foot  arch  culvert,  at  $8,000 8,000.00 

1  highway  bridge,  at  $5,800 5,800.00 

36.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 31,804.00 

Mile  28: 

24,187  cubic  yards  excavation,  at  15  cents 8,628.05 

68,544  cubic  yards  embankment,  at  15  cents 10,281.60 

1  48.inch  pipe  culvert,  at  $4,500 4,500.00 

1  highway  bridge,  at  $5,800 5,800.00 

1  300-foot  wasteweir 5,000.00 

36.36  acres  right  ofway,  at  $100 : 3,636.00 

Fencing : 640.00 

Total 33,485.66 
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Mile  29: 

S2;00e  cable  yards  excavatioii,  at  15  cents $4,801.20 

53;596  cubic  yards  embankmenty  at  15  cents 8,089.40 

1 10-foot  arch  culvert 8^000.00 

2  highway  bridges,  at  $5,800 11,600.00 

87.26  acres  right  of  way,  at  $100 3^726.00 

Fencing 640.00 

Total 36,806.60 

MUeSO: 

5,460  onbio  yards  excavation,  at  15  cents 819.00 

84,988  cubic  yards  embankment^  at  15  cents 12,748.20 

1 48-inch  pijie  culvert - 4,500.00 

Lock  No.  22,  6  feet  lift 88,600.00 

Lock-keeper's  dwelling ^ 2,500.00 

89.35  acres  right  of  way,  at  J$100 8,935.00 

Fencing 640.00 

Total 63,742.20 

Mile  31: 

127,466  cubic  yards  embankment,  at  15  cents 19, 119.90 

2  30-foot  aqueducts,  at  $20,000 40,000.00 

1  highway  Dridge.« 5,800.00 

36.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 69,195.90 

Mile  32: 

5,172  cubic  yards  excavation,  at  15  cents '. 775.80 

97,180  cubic  yards  embankment,  at  15  cents 14,577.00 

148-inch  pipe  culvert .' 4,500.00 

36.36  acres  nght  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 24,128.80 

Mile  33: 

39,000  cubic  yards  excavation,  at  15  cents 5,850.00 

52,900  cubic  yards  embankment^  at  15  cents 7, 935.00 

148-inoh  pipe  culvert 4,500.00 

86.36  acres  nght  of  way,  at  $100 £636.00 

Fencing 640.00 

Total 22,561.00 

Mile  84: 

a869  cubic  yards  excavation,  at  15  cents 998.85 

97,778  cubic  yards  embankment,  at  15  cents 14^666.70 

2  48-inch  pipe  culverts,  at  $4,500 9,000.00 

1  highway  bridge 5,800.00 

86.36  acres  right  of  way,  at  $100 8,636.00 

Fencing 640.00 

Total 84,742.55 

Mae35: 

15,058  cubic  yards  excavation,  at  15  cents 2,258.70 

78,774  cubic  yards  embankment^  at  15  cents 11,066.10 

1 48-inch  pipe  culvert 4, 500.00 

1  highway  bridge 5,800.00 

86.36  acres  right  of  way,  at  $100 8,636. 00 

Fencing 640.00 

Totia 27,90a80 
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Mile  36: 


3,                         §,796  cubic  yards  exeavatioo,  at  15  cents |1,319.40 

j^i                         79,866  cubic  yards  embankmeDt,  at  15  cents 11,979.90 

j^,                         160-foot  aqueduct 80,000.00 

*i                         1 10-foot  arch  culvert 8,000.00 

;.,                         86.36  acres  right  of  way,  at$100 8,636.00 

__                         Fencing 640.00 

^                             Total 65,575.30 

Mile  87:  === 

Hf                         1,568  cubic  yards  excayation,  at  15  oents 235.20 

2^,                         118,056  cubic  yards  embankment,  at  15  cents 17,708.40 

{'t                         148-inch  pipe  culvert 4,500.00 

jij                          1 12-foot  arch  culvert 10,000.00 

i\                         1  highiv ay  bridge 5,800.00 

z\                         86.36  acres  right  of  way,  at$100 3,636.00 

;;i                         Fencing 640.00 

[Sj                              Total 42,519.60 

-  Mile  38:  === 

100,997  cubic  yards  excavation,  at  15  cents 15, 149.55 

ti|                          22,090  cubic  yards  embankment,  at  15  oents 3,313.50 

A                           2  highway  bridges,  at  $5,800 11,600.00 

,li                           LockNo.  23,  lOfeetlift 48,600.00 

^                           Lock  keeper's  dwelling 2,500.00 

\jfl                          87.17  acres  right  of  way,  at  $100 8,717.00 

Fencing 640.00 

f                               Total 85,520.05 

Mile  39:  ===== 

ff                          22,927  onbic  yards  excavation,  at  15  cents 3,439.05 

0                          64,792  cubic  yards  embanlunent,  at  15  cents 9,718.80 

i»                            1 48-inch  pipe  culvert 4,500.00 

fli                            1  highway  bridge 1 5,800.00 

9                           40.10  acres  right  of  way,  at$100 4,010.00 

Fencing 640.00 

9  

s                               Total 28,107.85 

Mile  40:  === 

J                            40,684  cubic  yards  excavation,  at  15  cents 6,102.60 

58,066  cubic  yards  embankment,  atl5cents 8,709.90 

1  highway  bridge 5,800.00 

86.36  acres  right  of  way,  at$100 8,636.00 

Fencing 640.00 

Total 24,888.50 

Mile  41:  ===» 

698  cubic  vards  excavation,  at  15  cents 104.70 

100,826  cubic  yards  embankment,  at  15  cents 15, 123.90 

1  48-inoh  pipe  culvert 4,500.00 

110-foot  arch  culvert 8,000.00 

1  highway  bridge 5,800.00 

86.36  acres  right  of  way,  at$100 8,636.00 

Fencing 640.00 

Total 87,804.60 

Mile  42:  === 

108.330  cubic  yards  embankment,  at  15  oents 16, 249.50 

1 48- inch  pipe  culvert 4,500.00 

1 10-foot  arch  culvert 8,000.00 

1  highway  bridge 5,800.00 

86.36  acres  right  of  way,  at  $100 8,636.00 

Fencing 640.00 

Total 88,825.50 
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MUe48! 

22^016  onbio  yards  excayation,  at  15  cents $8,902.25 

66,81^  oubio  yards  embaakment,  at  15  cents 10,022.70 

1  48-inoh  pipe  culvert 4^500.00 

1  highway  bridge 6,800.00 

36.36  acres  right  of  way,  at  $100 .• 3,636.00 

Fencing 640.00 

Total 27^900.95 

Mile  44:  "^'^''^''''^^^ 

2,557  cubic  yards  excavation,  at  15  cents 383.55 

112.204  cubic  yards  embankment,  at  15  cents 16,830.60 

1  90-foot  aqueduct 40,000.00 

2  highway  bridges,  at  $5,800 11,600.00 

36.36  acres  right  of  way,  at$100 3,636.00 

Fencing 640.00 

Total 73,090.15 

MUe45: 

18,812  cubic  yards  excavation,  at  15  cents 2,821.80 

75.778  cubic  yards  embankment,  at  15  cents 11,366.70 

2  48-inch  pipe  culverts,  at  $4,500 9,000.00 

36.36  acres  right  of  way,  at  $100 3,636.00 

Fencing  ., 640.00 

Total 27,464.50 

Mile  46: 

40,156  cubic  yards  embankment,  at  15  cents 6,023.40 

49,885  cubic  yards  excavation, at  15  cents 7,482.75 

1  highway  bridge 5,800.00 

86.38  acres  right  of  way,  at  $100 3, 636. 00 

Fencing 640.00 

Total 23,582.15 

Mile  47: 

24,390  cubic  yards  excavation,  at  15  cents 3,658.50 

90,396  cubic  yards  embankment,  at  15  cents 13,559.40 

1 10-foot  arch  culvert 8,000.00 

148-inch  pipe  culvert 4,500.00 

86.36  acres  right  of  way,  at$100 8,636.00 

^     Fencing 640.00 

Total 33,993.90 

ime48: 

44,217  cubic  yards  excavation,  at  15  cents 6^632.55 

56.476  cubic  yards  embankment,  at  15  cents 8,471.40 

2  48-inch  pipe  culverts,  at  $4,500 9,000.00 

1  highway  bridge 5,800.00 

86.86acresrightof  way,  at$100 3,636.00 

Fencing 640.00 

Total 84,179.95 

Mile  49: 

9,630  cubic  yards  excavation,  at  15  cents 1,444.50 

62,704  cubic  yards  embankment,  at  15  cents 9, 405. 60 

40^304  cubic  yards  excavation,  Oreen  Biver  Cut-off,  at  15  cents ....  6, 045. 60 

148-inch  pipe  culvert 4,500.00 

Ihighway  bridge 5,800.00 

1  waste  weir  300  feet  long 5,000.00 

Look  No.  24, 11  feet  lift 50,000.00 

Look  keeper's  dwelling 2,500.00 

67.79  acres  right  of  way,  at$100 6,779.00 

Fencing 640.00 

Totifcl 92,114.70 
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Mile  50: 

5,679  onbio  yards  exoavation,  at  15  cents 1851.85 

44,272  cabic  yards  embankment,  at  15  cents 6,640.80 

1  highway  bridge 5,800.00 

40.75  acres  right  of  way,  at$lOO 4,075.00 

Fencing 640.00 

Total 18,007.65 

Mile  51: 

5,336  cubic  yards  excavation,  at  15  cents 800.40 

83,665  cabic  yards  embankment,  at  15  cents 12,549.75 

1  90-foot  aqnedact 40,000.00 

86.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 57,626.15 

Mile  52: 

8,061  cabic  yards  excavation,  at  15  cents 1,209.15 

100.689  cubic  yards  embankment,  at  15  cents 15, 103.35 

1 48-inch  pipe  culvert 4,500.00 

1  10-foot  arch  culvert 8,000.00 

36.36  acres  right  of  way,  at$100 8,636.00 

Fencing 640.00 

Total 33,088.50 

Mile  53: 

25,053  cubic  yards  excavation,  at  15  cents 3,757.95 

41,718  cubic  yards  embankment,  at  15  cents 6,257.70 

llO-foot  arch  culvert 8,000.00 

36.36  acres  right  of  way,  at$100 3,636.00 

Fencing 640.00 

Total 22,291.66 

Mile  54: 

21,661  cubic  yards  excavation,  at  15  cents 3,249.15 

74,734  cubic  vards  embankment,  at  15  cents 11,210.10 

1  double  10-toot  arch  culvert 15,600.00 

1  highway  bridge 5,800.00 

Lock  No.  25, 9  feet  lift 44,600.00 

Lock  keeper's  dwelling 2,500.00 

89.37  acres  right  of  way,  at  $100 3,937.00 

Fencing 640.00 

Total 87,636.25 

Mile  55: 

38,669  cubic  yards  excavation,  at  15  cents 5,798.85 

69,141  cubic  yards  embankment,  at  16  cents 8,871.16 

1  lO-foot  arched  culvert 8,000.00 

1  highway  bridge 6,800.00 

Lock  No.  26, 10  feet  Uft 48,600.00 

Lock  keeper's  dwelling 2,600.00 

38.31  acres  right  of  way,  at  $100 ^83L00 

Fencing 640.00 

Total 84,041.00 

Mile  66: 

6,346  cubic  yards  excavation,  at  15  cents 801.90 

106,030  cubic  yards  embankment,  at  16  cents 15, 754. 60 

8  48-inch  pipe  culverts,  at  $4,500 13,500.00 

86.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 34,332.40 
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Mile  57: 

2,832  cabio  yards ezoavation,  at  15  cents $424.80 

112,226  cnbic  yards  embankment, at  15  cents 16,833.90 

2  48-incb  pipe  culverts,  at  $4,500 9,000.00 

1300-foot  aqueduct 75,000.00 

46.47  acres  right  of  way,  at  $100 4,647.00 

Fencing • 640.00 

Total 106^546.70 

Mile  58: 

68,262  cubic  yards  ezoaTation,  at  15  cents 10,239.30 

51,756  cubic  yards  embankment,  at  15  cents 7, 763. 40 

2  48-Inch  pipe  culverts,  at  $4,500 9,000.00 

Lock  No.  27, 8  feet  lift 42,500.00 

Lock  keeper's  dwelling 2,500.00 

86.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 76,278.70 

Mile  59: 

17,735  cubic  yards  excavation,  at  15  cents 2,660.25 

76,309  cubic  yards  embankment,  at  15  cents 11, 446. 35 

2  48-inch  pipe  culverts,  at  $4,500 9,000.00 

1  highway  bridge 5,800.00 

36.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 33,182.60 

MOeOO:  ' 

52,236  cubio  yards  excavation,  at  15  cents 7,835.40 

32,381  cubic  yards  embankment,  at  15  cents 4,857.15 

35,811  cubic  yards  excavation,  Green  River  Cut-off,  at  15  cents '5, 371. 65 

3  48-inch  pipe  culverts,  at  $4,500 13,500.00 

1  double-track  railway  bridge 30,000.00 

Lock  No.  28, 7  feet  lift 40,800.00 

Lock  keeper's  dwelling 2, 500. 00 

58.13  acres  right  of  way,  at  $100 5,813.00 

Fencing 640.00 

Total 111,317.20 

Mile  61: 

145,267  onbic  yards  excavation,  at  15  cents 21,790.06 

16,214  cubic  yards  embankment,  at  15  cents 2, 282. 10 

1  wasteweir 5,000.00 

148-inch  pipe  culvert 4,500.00 

1  highway  bridge 5,800.00 

1  single-track  railway  bridge 20, 000. 00 

86.36  acres  right  of  way,  at  $100 8,636.00 

Fencing 640.00 

Total 63,648.15 

Mile  62: 

40,446  cubic  yards  excavation,  at  15  cents 6,066.90 

51,959  cubic  yards  embankment,  at  15  cents 7, 793. 85 

248-inch  pipe  culverts,  at  $4,500 9,000  00 

86.36  acres  right  of  way,  at  $100 3,636.00 

Fencing 640.00 

Total 27,136.75 

Mile  62.3  r 

3,952  onbic  yards  excavation,  at  15  cents 592.80 

31,756  cubic  yards  embankment,  at  15  cents 4,763.40 

148-inch  pipe  culvert 4,500.00 

Lock  No.  29,  Ufeetlift 76,000.00 

Look  keeper's  dwelling ^600.00 
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MUe  62.3— Gontiniiea. 

21.51  acre*  right  of  way,  at  $100 13,151.00 

Feaoing 192.00 

Total 90,699.20 

Grand  total 1,862,222.70 

ContingeDcies,  10  percent 186,222.27 

Total  estimated  cost 3,048,444.97 


SHwrnarff  of  coti  qf  we$tem  §eetionfrom  miU  24  to  miU  eiJ. 

1,021,010  cabio  yards  exoavation,  at  15  cents $153, 151.50 

2,740,153  cabic  yards  embankment,  at  15  cents 411, 112. 95 

76, 115  cable  yards  new  channels  for  Green  River,  at  15  cents 11, 417. 25 

llock,  14  feet  lift 76,000.00 

1  lock,  11  feet  lift 50,000.00 

2  locks,  10  feet  lift 97,200.00 

1  lock,  9  feet  lift 44,600.00 

1  lock,  8  feet  lift 42,500.00 

1  lock,  7  feet  lift 40,800.00 

llock,  6  feet  Uft 38,600.00 

26  highway  bridKOS,  at  $5,800 150,800.00 

1  doable-track  pivot  railroad  bridge '. 30,000.00 

1  single-track  fixedrailroad  bridge 20,000.00 

35  48-inch  pipe  cnlverts,  at  $4,500 157, 500.00 

10  10-foot  arch  culverts,  at  $8,000 80,000.00 

1 12-foot  arch  calvert 10,000.00 

1  doable  10-foot  arch  culvert 15,600.00 

2  30-foot  aqueducts,  at  $20,000 40,000.00 

1  60-foot  aqueduct 30,000.00 

2  90-foot  aqaedaots,  at  $40,000 80,000.00 

1  300- foot  aqueduct 75,000.00 

3  300-foot  wasteweirs,  at  $5,000 15,000.00 

8  lock-keepers' dwellings,  at  $2,500 20,000.00 

1,484.29  acres  of  right  of  way,  at  $100 148, 429.00 

38.3  miles  fencing,  at  $640 24,512.00 

Grand  total 1,862,222.70 

Contingencies,  10  per  cent 186, 222.27 

Total  estimated  cost 2,048^444.97 


letter  of  the  ohiep  of  engineers. 

Office  of  the  Ghief  of  Engineers, 

United  States  Army, 
Washingtony  D.  0^  February  P,  1897. 
Major:  Your  letter  of  December  16  last,  on  the  final  location  of  the 
western  section  of  the  Illinois  and  Mississippi  Canal  from  mile  24  to 
Bock  River,  was  dnly  received  and  submitted  to  the  Secretary  of  War 
by  indorsement  of  December  29,  recommending  the.  approval  of  the 
Green  Eiver  route  as  laid  (k>wn  on  the  maps  accompanying  yonr  report. 
This  recommendation  was  approved  by  the  Secretary  of  War  under 
date  of  the  1st  instant. 
By  command  of  Brig.  Gen.  Wilson: 

Very  respectfully,  your  obedient  servant, 

A.  Maokbnzis, 
Lieut.  OoUj  Oorpi  of  JBJngineen. 
Maj.  W.  L.  Marshall, 

Corps  of  JEngineeri. 
(Through  the  Division  Engineer.) 
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118. 

OPERATING  AND  CARE   OF  ILLINOIS  AND  MISSISSIPPI  CANAL:  CAKAIi 
AROUND  LOWER  RAPIDS  OF  ROCK  RIVER  AT  MILAN,  ILL. 

This  canal  is  ^  miles  in  length,  sarmoanting  a  fall  of  18  feet,  and 
the  works  operated  and  cared  for  inclade  3  locks,  3  swing  bridges,  7 
slaiceways,  1  arch  calvert,  3  lock  hoases,  1  office  building,  and  2  dama. 

The  canal  was  formally  opened  to  navigation  April  17, 1895. 

On  account  of  three  tixed  bridges  across  Bock  Eiver  a  few  miles  above 
the  head  of  the  canal,  its  traffic  is  restricted  to  excursion  craft  and  to 
barges  and  such  small  steam  craft  as  may  pass  under  the  bridges. 

Proceedings  are  in  progress  to  compel  the  city  of  Moline  to  alter  its 
bridge,  but  the  authority  of  the  Secretary  of  War  has  been  denied  by 
the  city  of  Moline.  The  United  States  district  court  for  the  northern 
district  of  Illinois  in  a  preliminary  opinion  sustains  the  United  States 
authority,  and  the  city  of  Moline  has  until  October,  1897,  to  answer  the 
information  and  complaint  of  the  United  States. 

The  canal  and  its  accessory  works  have  been  operated  and  maintained 
in  good  order  during  the  past  year^  all  lock  gates  and  sluice  gates  and 
the  lock  keepers'  houses  were  painted,  also  the  fences  about  lock  hoases 
and  the  signal  apparatus  at  bridges. 

Fenders  were  placed  on  the  crib  approaches  to  guard  lock;  movable 
roofs  for  main  supports  of  sluice  gates  were  constructed  and  painted; 
willow  settings  planted  as  an  experiment  to  protect  canal  banks,  and 
lupin  seeds  planted  on  sandy  banks  for  the  same  purpose. 

During  the  season  of  navigation  vessels  of  56,621  tons  passed  through 
the  canal;  1,53L  lockages  were  made;  1,151  passengers  and  9,583  tons 
of  freight  passed  through. 

The  freight  was  mainly  coal.  The  amount  of  it  is  limited  by  the 
obstructive  bridges,  especially  the  Moline  Wagon  Bridge,  but  the  coal 
by  canal  controls  the  price  at  Davenport  and  vicinity,  and  this  result 
has  been  in  effect  ever  since  the  opening  of  the  canal.  A  reduction 
of  price  of  from  3  to  4  cents  per  bushel,  or  approximately  $1  per  ton, 
on  all  soft  coal  used  has  resulted,  which  has  already  justified  the  con- 
struction of  this  part  of  the  canal  as  an  independent  work. 

The  change  in  the  Moline  Bridge  will  make  this  canal  an  important 
line  of  transportation  for  coal. 

There  was  expended  during  the  year  ending  June  30, 1897,  $4,752.46| 
exclusive  of  outstanding  liabilities,  $869.70. 

DiBhur9efMniB,  JUoal  year  1897. 

Operating  locks  and  bridges $2,761.94 

Dredginff  at  entrance  to  lower  lock 952. 12 

Care  and  repair  of  property  and  plant 530. 26 

Superintendence  and  office 469.93 

Property 38.21 

Total 4,752.46 

Money  statement 

Jnly  1, 1896,  balance  unexpended  (outstanding) $43.61 

July  1, 1896,  aUotment  for  fiscal  year 6,500.00 

6,543.61 
June  30, 1897,  amount  expended  during  fiscal  year 4, 752.46 

July  1, 1897,  balance  unexpended 1,791.15 

July  1, 1897,  outstanding  liabilities 869. 70 

July  1,  1897,  balance  ayailable 921.45 


Digitized  by 


Google 


APPENDIX  I  I — BEPOBT  OF  MAJOR  MARSHALL. 


2881 


REPORT  OF  MR.  L.   L.   WHEKLKR,   ASSISTANT  SMGINSER. 

Sterijng,  III.,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  operating  and 
care  of  canal  aronnd  Lower  Rapids  of  Rock  River  during  the  fiscal  year  ending 
June  30,  1897. 

The  canal  was  closed  to  navigation  bv  ice  on  November  27  and  opened  again  March 
27.  No  serious  accident  occurred  in  the  operation  of  the  canal  and  the  condition 
of  the  banks  and  structures  is  practically  the  same  as  at  date  of  last  report.  A 
heavy  run  of  ice  last  March,  followed  by  a  high  stage  of  water,  passed  without 
damaging  the  works  except  that  the  bottom  of  the  river  was  eroded  below  the  south 
dam.  The  river  is  still  at  too  high  a  stage  to  permit  a  thorough  examination  of  the 
river  bed  to  be  made.  The  levels  were  maintained  during  the  winter  und  permits 
were  sold  for  cutting  ice  from  the  canal,  and  the  proceeds,  $64,  transmitted  to 
Chicago. 

All  of  the  lock  gates  and  sluice  gates  were  painted.  The  three  lock-keepers' 
houses  were  given  two  coats  of  paint  and  the  roofs  also  painted.  The  signal  appara- 
tus at  the  bridges  was  cleaned,  ad^|usted,  and  paiuted.  The  fences  about  houses 
and  grounds  were  painted.  Fenders  were  placed  on  the  crib  approaches  to  the 
guard  lock. 

Movable  roofs  for  Taintor  gates  were  designed,  materials  purchased,  and  roofs  for 
the  three  gates  at  guard  lock  built.  The  house  at  Lock  36  was  struck  by  lightning, 
a  chimney  thrown  down  and  other  small  damage  done.  The  necessary  repairs  were 
made. 

A  number  of  willow  settings  were  planted  as  an  experiment  in  protecting  embank- 
ments against  wave  wash,  and  some  lupin  seeds  were  sown  as  an  experiment  in 
covering  sandy  banks  with  vegetation. 

The  commerce  through  the  canal  is  almost  entirely  confined  to  the  transportation 
of  conl  from  the  mines  along  Rock  River  to  the  cities  oil  the  Mississippi.  The  coal 
trade  Is  steadily  on  the  incresiso  and  before  the  end  of  the  present  season  will  reach 
considerable  dimensions,  provided  the  boats  are  able  to  reacli  the  mines.  The  Moline 
wagon  bridge  so  obstructs  navigation  that  if  Rock  River  should  be  at  even  a 
medium  stage,  the  boats  now  engaged  in  the  eoal  trade  would  not  be  able  to  pass 
under  it. 

Herewith  is  a  table  showing  commerce  through  the  canal  since  April  17, 1895,  the 
date  when  it  was  opened  to  navigation. 

Very  respectfully,  your  obedient  servant, 

L.  L.  WiiEELEU,  AsHatant  Engineer, 

MaJ.  W.  L.  Marshall, 

Corpi  of  Engineer;  U,  8,  A, 


Traffic  on  ike  weetem  section  Illinois  and  Mississippi  Canal  since  Jpril  17,  1895, 


Year  ending  Jnne  30— 

1805. 

1896. 

1897. 

............................ namber  . 

24 

858 

879 

186 

8.539 

6 

150 
115 
4,065 
14.255 
562 
3,634 
1,865 

389 

Barges 

do 

831 

8team  boats 

...............................   tons 

10, 037 

46,584 

1,531 

1  161 

Bargra 

do 

Loc  Kages 

.............     .          ...   ...nnnibor 

Passencers 

do 

Freight 

_ tonti. 

9,583 

I  I  9. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  November  10, 1896,  the  steam  canal  barge  OAtna,  aboat  59  tons 
net  tonnage,  while  being  towed  up  the  North  Branch,  Chicago  Eiver, 
sunk  in  one  of  the  draws  of  the  bridge  at  Chicago  avenue  and  totally 
obstructed  navigation  through  that  draw. 
ENG  97 181 
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Notice  was  given  to  owner  and  proposals  invited  for  removing  and 
disposing  of  the  wreck,  by  public  advertisement  dated  November  23, 
1896.  Proposals  were  opened  December  23,  1896,  and  the  contract 
awarded  to  the  Dunham  Towing  and  Wrecking  Company  of  Chicago, 
at  $495,  under  which  contract  the  wreck  was  removed,  towed  out  into 
the  lake  and  sunk  in  60  feet  of  water  about  January  14, 1897.  An  old 
boiler  and  hand  steering  wheel  were  saved  from  the  wreck  and  sold  on 
May  10, 1897,  at  public  auction  to  the  higljest  bidder  for  $4.10,  which 
was  deposited  to  the  credit  of  the  United  States  Treasurer  on  account 
of  appropriation  ^^Eemoving  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  indefinite." 

Money  statement 

To  allotment  (E.D.  File  No.  J^i*^) $549.71 

By  advertising $28.50 

By  printing  specifications 25.00 

By  amount  paid  contractor 495.00 

548.50 

By  outstanding  liabUities  June  30, 1897* 1.21 

549.71 


I  I  ID. 


PRELIMINARY  EXAMINATION  OF  UPPER  ILLINOIS  RIVER  AND  LOWER 
DES  PLAINES  RIVER.  ILLINOIS,  WITH  A  VIEW  TO  EXTENSION  OF  NAV- 
IGATION FROM  ILLINOIS  RIVER  TO  LAKE  MICHIGAN  AT  OR  NEAB 
CHICAGO. 

[Printed  in  House  Doo.  No.  333,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  March  2^  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  report  of  Jan- 
uary 27, 1897,  by  Maj.  W.  L.  Marshall,  Corps  of  Engineers,  of  the  results 
of  a  preliminary  examination  of  the  upper  Illinois  Eiver  and  lower 
Des  Plaines  River,  Illinois,  with  a  view  to  extension  of  navigation  from 
Illinois  River  to  Lake  Michigan,  at  or  near  Chicago,  made  in  compliance 
with  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

Major  Marshall  states  that  the  locality  embraces  an  important  com- 
mercial route  between  the  Great  Lakes  and  the  Mississippi  River  system, 
and  its  utility  and  worthiness  have  long  been  recognized  by  Congress. 
The  division  engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers,  is 
of  the  opinion  that  the  upper  Illinois  and  lower  Des  Plaines  rivers  are 
worthy  of  improvement,  and  I  concur  in  his  views. 

It  is  estimated  that  the  cost  of  the  necessary  survey  and  preparation 
of  detailed  plans  of*  improvement  will  be  $75,000. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  Ungineers,  U.  8.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

*  Telegrams  to  and  from  Washington,  accounts  for  which  were  sent  to  Washington 
for  payment  (G.  O.  No.  8,  A.  G.  O.,  1896)  December  18,  1896,  and  January  8,  1897, 
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bbpobt  of  maj.  w.  l.  marshall,  corps  of  enoineers. 

United  States  Engineer  Office, 

OhicagOj  III,,,  January  27,  1897. 

General:  In  accordance  with  yoar  letter  dated  August  11, 1896, 1 
have  the  honor  to  submit  the  following  report  upon  a  preliminary  exami- 
nation of  **  the  upper  Illinois  Kiver  and  lower  Des  Plaines  River,  with 
a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan 
at  or  near  Chicago,^'  directed  by  the  river  and  harbor  act  of  June  3, 1896. 

With  reference  to  this  proposed  waterway  I  have  to  say  that  quite 
detailed  surveys  have  heretofore  been  made,  dating  back  to  1825  and 
in  more  recent  years,  by  the  following  officers: 

Gen.  J.  H.  Wilson,  1867,  report  published  in  House  Ex.  Doc.  !No.  16, 
Fortieth  Congress,  iirst  session. 

Colonel  Macomb,  Corps  of  Engineers,  Report  Chief  of  Engineers, 
1876,  Volume  II,  page  525. 

M^.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  Report  Chief  of  Engi- 
neers, 1884,  page  1958. 

Board  of  Engineers  on  Hennepin  Canal  and  Illinois  and  Michigan 
Canal,  Report  Chief  of  Engineers,  1887,  page  2125. 

Capt.  W.  L  Marshall,  Corps  of  Engineers,  Report  Chief  of  Engi- 
neers, 1890,  page  2419. 

The  latter  reports  are  in  so  full  detail  that  little  can  now  be  added  to 
them  by  any  preliminary  examinations,  as  such  are  understood  by  me, 
and  all  that  can  be  submitted  now  is  simply  a  repetition  of  a  small 
part  of  the  information  contained  in  these  reports,  with  a  brief  state- 
ment of  the  conditions  brought  about  by  local  engineering  works  con- 
structed for  drainage  purposes  by  the  trustees  of  the  sanitary  district 
of  Chicago. 

Any  waterway  constructed  will  extend  from  Lake  Michigan,  at  the 
rooutli  of  either  the  Chicago  or  Calumet  rivers,  and  terminate  at  Lasalle 
qr  Utica,  on  the  Illinois  River.  The  routes  are  of  about  equal  lengths 
from  navigable  water  in  Calumet  or  Chicago  rivers  to  the  present  head 
of  navigation  in  the  Illinois  RiVer,  97  miles. 

The  Illinois  and  Michigan  Canal  is  now  the  only  navigable  connec- 
tion, and  extends  from  Chicago  River,  about  5  miles  above  its  mouth,  to 
Lasalle.  It  is  96  miles  long,  60  feet  wide  at  the  water  surface,  36  feet 
wide  at  bottom  in  earth  excavation,  and  48  feet  wide  in  rock,  with  locks 
110  feet  long,  18  feet  wide,  having  6  feet  of  water  over  miter  sills.  It 
is  navigated  by  boats  about  97  feet  long,  17  feet  6  inches  wide,  and  5 
feet  draft.    The  lockage  is  141  feet,  made  by  fifteen  locks. 

The  sanitary  district  of  Chicago  has  nearly  completed  a  canal  for 
drainage  purposes  from  Chicago  River  at  Roby  street  to  near  Lockport 
from  18  to  22  feet  in  depth  below  the  proposed  water  surface,  and  vary- 
ing in  width  from  160  feet  in  rock  to  more  than  200  feet  in  earth,  a  length 
of  28  miles,  which  may  be  made  available  as  part  of  any  enlarged  water- 
way over  the  route  in  question,  and  is  of  much  greater  dimensions  than 
required  by  any  commercial  canal  adapted  for  the  conditions  and 
requirements  of  present  or  prospective  traffic  by  water  between  Lake 
Michigan  and  the  region  along  the  water  courses  of  the  Mississippi 
Valley.  To  comply  with  the  law  of  the  State  of  Illinois,  it  has  been  con- 
structed of  a  capacity  to  discharge  600,000  cubic  feet  per  minute  through 
the  section  excavated  in  rock,  and  300,000  cubic  feet  per  minute  through- 
out the  earth  section.  The  law  requires  a  discharge  of  20,000  cubic  feet 
per  minute  for  each  100,000  inhabitants  of  the  drainage  distriot|  which 
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coDdition  at  present  requires  more  than  300,000  cubic  feet  and  in  a  few 
years  will  require  the  full  600,000  cubic  feet  discharge  through  the  canaL 
The  taking  of  water  from  Lake  Michigan ,  however,  for  drainage  purposes 
(or  rather  for  dilution  of  sewage)  has  not  yet  been  authorized  by  Con- 
gress. This  deep  channel  abruptly  termiuates  at  Lockport,  and  it  is 
proposed  to  discharge  the  water  through  controlling  gates  into  a  non- 
navigable  tail  race  down  the  slope  to  and  through  the  city  of  Joliet  into 
the  lower  Des  Plaines  and  Illinois  rivers.  Any  navigable  channel, 
therefore,  constructed  in  continuation  of  the  drainage  canal  must  con- 
nect with  this  canal  at  Lockport  and  terminate  at  or  above  Lasalle, 
about  66  miles  distant,  but  the  lockage  after  the  opening  of  the  drainage 
caual  will  be  reduced  by  the  amount  that  the  increas^  discharge  will 
raise  the  water  surface  of  the  Illinois  Eiver  at  Lasalle,  increased  by  the 
slope  in  the  drainage  canal  from  Lake  Michigan  to  Lockport,  or,  say,  at 
least  12  feet  when  the  drainage  canal  is  actually  discharging.  This  will 
result  in  reducing  the  number  of  locks  required  in  any  of  the  proposed 
schemes  by  one,  but  will  substitute  an  obstruction  due  to  the  current 
in  the  canal  and  river,  repeated  in  each  pool  of  the  river,  if  the  natural 
channel  be  improved. 

In  carrying  the  improvement  from  Lockport  to  the  head  of  naviga- 
tion on  the  Illinois  Eiver  at  Lasalle  or  Utica,  it  is  necessary  to  either 
practically  enlarge  the  Illinois  and  Michigan  Canal  throughout  or  adopt 
a  mixed  improvement  by  canal  from  Lockport  to  Lake  Joliet,  8  miles; 
canal  around  Marseilles  Eapids,  2miles;  and  improve  the  upper  Illinois 
Biver  the  remaining  54  miles  to  (Ttica  by  locks  and  dams.  It  has  been 
generally  conceded  that  throughout  the  distance  from  either  Chicago 
River  or  Calumet  River  to  Lake  Joliet  an  artificial  channel  or  canal 
must  be  constructed  or  the  existing  canal  enlarged.  From  this  point 
to  Utica  a,  choice  of  routes,  either  by  enlargement  of  existing  canal  or 
by  river,  has  been  presented.  The  river  route  was  rejected  by  the  orig- 
inal projectors  of  the  existing  water  route,  but  was  preferred  by  Major 
Benyaurd  in  his  report  of  survey  made  in  1883  (Report  Chief  of  Engi- 
neers, 1884,  p.  1958),  whose  conclusions  were  accepted  without  question 
by  the  Board  of  Engineers  of  1886.  HJ3  estimates  from  Joliet  to  Lasalle 
for  locks  350  feet  long,  75  feet  wide,  7  feet  deep,  was  $3,433,562,  and  for 
locks  the  size  of  the  Hennepin  Canal,  170  by  30  feet  by  7  feet  depth, 
$1,975,446;  but  as  there  are  nine  locks  to  be  built,  and  the  locks  and 
dams  already  built  on  the  lower  Illinois  cost  more  than  $500,000  each, 
this  estimate  is  evidently  much  too  small  even  for  7-foot  draft.  In  his 
report  it  was  assumed  without  question  that  the  river  route  is  practi- 
cable at  all  stages  of  water.  The  hydraulics  of  the  river  were  not  at  all 
considered,  nor  the  conditions  under  which  the  works  must  now  be  con- 
structed, due  to  a  probable  low-water  discharge  ten  times  the  natural 
low- water  discharge  of  the  stream. 

In  the  64  miles  from  Joliet  to  Lasalle  the  river's  descent  is  90  feet, 
distributed  unequally  in  pools  and  rapids.  Its  low- water  discharge  is 
to  be  increased  by  10,000  cubic  feet  per  second,  which  will  make  the 
construction  and  repairs  of  locks  and  dams  more  difficult  and  expen- 
sive, and  its  extreme  high-water  discharge  will  be  increased  to  proba- 
bly eighty  times  its  present  low- water  discharge,  or  to  near  80,000  cubic 
feet  per  second.  A  current  will  be  introduced  into  the  so-called  slack- 
water  system  even  at  low  water,  and  at  stages  approaching  extreme 
high  water  hydraulic  formulae  indicate  that  the  improved  stream  with 
such  slopes  a^  will  exist  will  be  not  navigable  at  all  by  ascending  craft 
over  22  miles  of  the  43  miles  between  the  mouth  of  the  Kankakee 
River,  where  the  Illinois  River  is  formed,  and  Utica,  the  head  of  the 
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slack  water  on  the  IlIiDois  River.  In  this  coDnection  reference  is  made 
to  the  discussion  in  the  Annual  Report  of  the  Chief  of  Engineers,  1890, 
l)age  2439,  and  on  })age  2470. 

There  are  four  ways  of  constructing  a  navigable  waterway  via  the 
valley  of  the  Illinois  and  Des  Plaines  rivers  below  Joliet  practicable 
at  all  stages  of  water. 

First.  By  canaling  past  the  22  miles  where  the  high-water  velocities 
are  excessive. 

Second.  By  constructing  the  dams  so  high  or  so  short  that  the  area 
of  spillways  shall  be  small  in  con)])ari8on  with  the  cross  section  of  the 
pools,  either  of  which  means  wide  overflowed  areas. 

Third.  By  much  enlarging  the  natural  waterway  throughout  the 
pools  by  excavation. 

Fourth.  By  enlarging  the  existing  canal  or  constructing  another 
throughout  the  entire  line. 

With  the  understanding  that  the  waterway  can  not  be  navigated  at 
the  highest  stages  of  water,  which  are  infrequent  and  of  short  dura- 
tion, the  route  by  the  river  may  be  constructed  at  much  less  expense 
with  capacious  locks  than  a  canal  of  similar  capacity  for  passing  ves- 
sels; but  the  river  improvement  in  any  event  should  stop  at  Lake  Joliet, 
thence  to  Lake  Michigan  by  canal.  This  would  involve  the  construc- 
tion of  an  enlarged  canal  for  8  miles  from  Lake  Joliet  to  the  terminus 
of  the  navigable  portion  of  the  Chicago  drainage  canal. 

DIMENSIONS. 

In  regard  to  the  capacity  of  the  improvement,  the  act  of  June  3, 1896, 
directing  this  preliminary  survey  states  its  object  to  be  "  the  extension 
of  navigation  from  Illinois  River  to  Lake  Michigan '^  or  the  extension  of 
river  navigation  to  the  lake,  not  lake  navigation  to  the  river.  The 
distinction  is  important  in  view  of  the  persistent  forcing  of  the  project 
for  a  14-foot  channel  from  Lake  Michigan  to  the  Mississippi  River, 
when  it  is  well  known  that  the  bulk  of  the  commerce  of  the  Mississippi 
system  of  rivers  is  carried  in  vessels  of  8  feet  and  less  draft;  that  the 
Mississippi  improvements  are  directed  to  securing  4  feet  of  water  at 
low  water  from  St.  Paul  to  the  mouth  of  the  Illinois,  6  feet  thence 
to  St.  Louis,  8  feet  thence  to  Cairo,  10  feet  thence  to  the  mouth  of  the 
river,  and  that  these  plans  are  not  only  far  from  attainment,  but  that 
the  Mississippi  River  Commission,  after  laboring  for  fifteen  years  and 
expending  many  millions  of  dollars,  have  decided  by  a  majority  vote 
that  the  permanent  improvement  of  the  Lower  Mississippi  River  for  10 
feet  depth  of  navigation  is  impracticable,  and  have  embarked  upon  an 
attempt  to  so  alter  the  distribution  of  part  of  the  cubic  miles  of  sand 
moving  along  the  Mississippi,  by  dredges  of  enormous  capacity,  as 
to  maintain  a  navigable  channel  of  such  depth  across  the  bars.  What 
success  will  attend  this  effort  is  still  for  the  future  to  disclose. 

The  improvement  of  the  Illinois  River,  the  navigation  of  which  it  is 
in  question  to  extend  to  Lake  Michigan,  has  heretofore  been  directed 
toward  securing  by  locks  and  dams,  and  dredging,  a  navigable  channel 
7  feet  in  depth  at  low  water  from  the  Mississippi  River  to  Lasalle,  a 
distance  of  225  miles. 

The  preliminary  locks  and  dams  have  been  built,  but  sufficient  money 
has  not  been  given  for  dredging  the  crests  of  bars  in  the  im)o1s.  At 
present  the  navigable  depth  is  about  4  feet  at  low  water,  and  about 
4,500,000  cubic  yards  dredging  is  required  to  attain  7  feet. 

Of  the  Illinois  River  works  of  navigation,  the  State  of  Illinois  owns. 
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controlB,  and  collects  tolls  over  90  miles,  and  the  United  States  has 
provided  a  free  canalized  river  for  136  miles.  The  State  of  Illinois  also 
owns  and  collects  tolls  over  the  96  miles  of  canal  between  Chicago  and 
Lasalle.  It  is  evident  from  these  fact«  that  a  waterway  that  will  meet 
the  requirements  of  the  Mississippi  system  of  navigation  may  be  mncli 
less  in  depth  and  cost  than  the  proposed  14-foot  channel.  The  line 
occupies  no  very  urgent  route  of  transportation.  There  is  no  large  and 
pressing  balk  of  heavy  commodities  demanding  cheap  transportation 
over  the  line,  such,  for  instance,  as  between  Buffalo  and  the  sea,  <Mr 
between  the  Pittsburg  district  and  the  Great  Lakes.  The  most  that 
may  be  expected  of  it  is  the  control  of  cost  of  transportation  by  rail  so 
far  as  to  limit  maximum  freight  charges  over  competing  routes. 

The  dimensions  of  the  waterways  should  then  be  applied  to  meet 
the  demands  of  the  situation  and  probable  commerce  that  will  seek  the 
route. 

In  the  Eeport  of  the  Ghief  of  Engineers  for  1890  this  subject  is  further 
discussed,  and  estimates  are  made  for  an  8-foot  channel  and  also  for  a 
14-foot  channel  with  locks  350  feet  long  and  76  feet  width  of  lock 
chamber. 

It  is  not  likely  that  the  unwieldy  and  frail  Mississippi  River  boats 
would  ever  make  use  of  a  canal  IGO  feet  wide,  as  long  as  one  from  Lake 
Joliet  to  Chicago,  especially  when  there  will  be  encountered  a  current 
therein.  The  bulk  of  the  freights  on  the  Mississippi  system  of  rivers 
is  carried  on  barges,  in  tows,  and  not  in  the  holds  or  on  decks  of  the 
steamboats. 

The  trustees  of  the  Chicago  sanitary  district  are  contemplating  con- 
structing their  canal  with  fixed  bridges  with  22  feet  clear  headroom 
over  the  canal.  This  is  ample  headroom  for  a  commercial  barge  canal 
of  the  largest  capacity,  and  the  difference  in  cost  between  fixed  and 
draw  bridges  crossing  the  canal  between  Chicago  and  Lake  Joliet,  with 
a  reasonable  allowance  for  difference  in  cost  of  operation,  is  probably 
sufBcient  to  construct  the  canal  from  the  present  terminus  of  the  drain- 
age canal  to  Lake  Joliet  of  from  8  to  10  feet  depth,  with  locks  suit- 
able for  the  passage  of  the  largest  Mississippi  Eiver  barges.  Missis- 
sippi Kiver  towboats  could  then  carry  their  tows  to  Lake  Joliet,  then 
transfer  them  to  more  handy  tugs  for  passage  through  the  more  ob- 
structive canal  portion  of  the  route.  For  an  8- foot  channel  from  Lock- 
port  to  Lake  Joliet  the  estimJAted  cost  in  1890,  exclusive  of  bridges, 
was  $3,900,000.  Swing  bridges  from  Chicago  to  Lake  Joliet  were  esti- 
mated at  $3,663,000.  The  cost  of  operating  the  swing  bridges  would 
far  exceed  the  cost  of  operating  the  locks,  without  any  corresponding 
advantages  for  a  commercial  canal,  other  than  sentimental,  over  the 
part  of  the  route  where  towing  on  the  Mississippi  Eiver  style  can  not 
be  applied. 

CONCLUSION. 

1.  In  my  opinion  the  surveys  alre<ady  made  are  in  sufficient  detail  for 
preliminary  estimates  of  the  cost  of  any  suitable  extension  of  the  navi- 
gation of  the  Illinois  River  to  Lake  Michigan  that  does  not  involve 
enlargement  of  the  Illinois  and  Michigan  Canal  from  Joliet  to  Lasalle. 

2.  That  prior  to  embarking  in  any  such  improvement  it  is  advisable 
to  secure  from  the  State  of  Illinois  the  State  works  along  the  Illinois 
liiver  and  such  parts  of  the  Illinois  and  Michigan  Canal  as  may  be 
utilized;  also  to  thoroughly  complete  the  lower  Illinois  River  improve- 
ment which  has  slowly  progressed  for  thirty  years,  resulting  in  diver- 
sion of  water  traffic  to  rail. 
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3.  That  the  dimensions  and  route  of  the  proposed  extension  should 
be  examined  into  and  decided  by  a  competent  board  of  engineers,  with 
means  and  authority  to  make  such  additional  surveys  as  their  proper 
wlightenment  demands.  The  expenses  and  costs  of  such  a  board  and 
of  the  surveys  are  estimated  at  $^,000;  if  detailed  plans,  etc.,  are  to 
be  made,  at  $75,000. 

The  locality  embraces  an  important  commercial  route  between  the 
Great  Lakes  and  the  Mississippi  Eiver  system,  and  its  utility  and 
worthiness  has  long  been  recognized  by  Congress. 

Preliminary  estimates  of  cost  on  various  plans  have  been  heretofore 
made,  and  reports  containing  them  are  referred  to  hereinbefore. 
Very  respectfully,  your  obedient  servant, 

W,  L.  Marshall, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Obaiohill, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

XJ.  S.  Engineer  Office,  Northwest  Division, 

Netc  YorJcy  February  20^  1897. 
Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  am  of  opinion  that  the  Upper  Illinois  and  Lower  Des  Plaines  rivers 
are  worthy  of  improvement  with  a  view  to  extension  of  navigation  from 
Illinois  Biver  to  Lake  Michigan  at  or  near  Chicago. 

Henry  M.  Eobebt, 
Oolonelj  Corps  of  Engineers^  Division  Engineer. 


II  II. 


SURVEY  OF  WOLF  LAKE  AND  RIVER,  ILLINOIS  AND  INDIANA,  WITH 
REFERENCE  TO  THEIR  NAVIGATION  IN  CONNECTION  WITH  THE 
WATERS  OF  LAKE  MICHIGAN. 

[Frinted  in  Honse  Doo.  No.  157,  Fifty-foarth  CongrMs,  aeoond  seMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  J2j  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
December  24, 1896,  with  map,*  by  Maj.  W.  L.  Marshall,  Corps  of  Engi- 
neers, of  the  results  of  a  survey  of  Wolf  Lake  and  River,  Illinois  and 
Indiana,  with  reference  to  their  navigation  in  connection  with  the  waters 
of  Lake  Michigan,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

Several  reports  have  heretofore  been  made  between  1873  and  1893  by 

this  office  concerning  this  locality  and  all  have  been  adverse  to  the 

expenditure  of  public  money  in  the  construction  of  a  harbor  at  this  point. 

M%jor  Marshall  presents  a  very  clear  and  concise  description  of  the 

*  Not  reprinted.    Printed  in  House  Doo.  No.  157,  Fifty-fourth  Congress,  second  session. 
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lake  and  river,  together  with  labor  involved  in  the  construction  of  a 
harbor  at  this  point,  but  remarks  that — 

There  are  no  niannfactnring  establisliinents  or  enterprises  requiring);  transportation 
hj  water  witbin  a  mile  of  the  borders  of  Wolf  Lake,  nor  establishments  of  any 
kind  other  than  three  ice  houses  along  its  banks. 

Major  Marshall  further  states  that  there  is  no  navigation  on  Wolf 
Lake  and  River,  and  navigation  by  other  craft  than  rowboats  with  flat 
bottoms  and  slight  draft  is  impossible  on  Wolf  Lake.  To  adapt  Wolf 
Lake  and  River  to  such  navigation  as  may  be  possible  in  connection 
with  Lake  Michigan,  without  creating  a  navigable  artificial  system, 
requires  only  the  excavation  of  a  trench  wide  enough  for  the  passage 
of  a  rowboat  across  the  bar  at  the  mouth  of  the  river  and  2  feet  deep, 
at  an  expense  of  about  $50,  but  as  this  can  not  have  been  the  intent  of 
Congress  in  ordering  the  survey  he  submits  a  plan  providing  for  con- 
structing an  entrance  to  the  river  and  lake  20  feet  in  depth,  extending 
from  21  feet  in  Lake  Michigan  between  piers  300  feet  apart;  for  deep 
ening,  widening,  and  straightening  Wolf  River;  constructing  five  swing 
bridges  across  the  channel  with  drawspans  of  100  feet  each;  building 
bulkheads  or  docks  in  the  immediate  vicinity  of  these  bridges;  con- 
structing a  turning  or  winding  basin  in  Wolf  Lake,  and  for  dredging  a 
channel  20  feet  deep  and  300  feet  wide,  7,400  linear  feet  in  Wolf  Lake. 
The  estimated  cost  of  this  work  is  $1,395,042. 

For  reasons  given.  Major  Marshall  states  that  in  his  opinion  the 
improvement  of  navigation  of  Wolf  Lake  and  River,  with  reference 
to  their  navigation  in  connection  with  the  waters  of  Lake  Michigan,  is 
not  now  a  public  necessity,  and  that  the  locality  at  this  time  is  not 
worthy  of  improvement  by  the  General  Government.  His  opinion  is 
concurred  in  by  Col.  Henry  M.  Robert,  Corps  of  Engineers,  the  Division 
Engineer. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cratghill, 
Brig.  Oen.,  Chief  of  JEngirieen. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


beport  op  maj.  w.  l,  marshall,  corps  op  engineers. 

United  States  Engineer  Offioe, 

Chicago,  1 11.^  December  J24, 1896. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  "Wolf  Lake  and  Uiver,"Hlinois  and  Indiana,  "with  reference 
to  their  navigation  in  connection  with  the  waters  of  Lake  Michigan,'^ 
required  by  the  river  and  harbor  act  of  June  3,  1896. 

Numerous  reports  have  heretofore  been  made  concerning  this  locality, 
as  follows:  (1)  Maj.  D.  C.  Houston,  Corps  of  Engineers,  in  1873;  (2) 
Maj.  George  L.  Gillespie,  Corps  of  Engineers  (see  Report  Chief  of  Engi- 
neers, 1875,  p.  241) ;  (3)  by  Maj.  G.  J.  Lydecker,  Corps  of  Engineers  (see 
Report  Chief  of  Engineers,  1880,  p.  1999);  (4)  by  Maj.  W.  H.  H.  Ben- 
yaurd.  Corps  of  Engineers  (Report  Chief  of  Engineers,  1885,  p.  2056), 
and  by  me  in  1893  (see  Report  Chief  of  Engineers,  1893,  p.  2851). 

Majors  Gillespie  and  Lydecker  made  estimates  for  a  harbor  entrance 
at  the  mouth  of  Wolf  River  on  various  plans,  but  the  conclusions 
reached  in  all  these  reports  have  been  adverse  to  the  expenditure  oi 
money  in  the  construction  of  a  harbor  at  this  point. 

Tlie  present  survey  was  restricted  to  work  necessary  for  locating  and 
estimating  for  a  full  improvement  of  this  vicinity,  and  was  made  by 
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Assistant  G.  A.  M.  Li\jeDcrantz  under  my  direction,  wliose  report,  with 
maps*  and  estimates  showing  the  works  proposed  by  me,  is  herewith. 

There  has  been  no  material  change  in  the  condition  of  this  vicinity 
in  the  past  twenty  years,  except  a  gradual  recession  and  shoaling  of  the 
so-called  lake  and  river. 

Wolf  Lake  is  one  of  a  series  of  slight  depressions  between  Grand 
and  Calumet  rivers  and  Lake  Michigan,  covering  an  area  of  3  square 
miles,  more  or  less,  and  of  an  average  depth  of  about  2  J  feet,  with  a  maxi- 
mum depth  of  about  4  feet,  bordered  by  a  growth  of  sedge  and  weeds. 
Its  old  outlet  into  Lake  Michigan  is  closed  by  a  bar  near  its  mouth. 
This  outlet — Wolf  River,  1  mile,  approximately,  in  length — averages  5 
feet,  perhaps,  in  depth,  with  an  occasional  deeper  hole.  It  is  crossed  by 
four  railroad  bridges  and  one  street  highway  bridge.  Neither  Wolf 
Lake  nor  Wolf  Eiver  is  a  navigable  water  of  the  IJnited  States,  but 
the  submerged  lands  are  all  private  property,  and  parts  of  them  are 
now  being  tilled  in  by  the  owners  to  make  land. 

There  are  no  manufacturing  establishments  or  enterprises  requiring 
transportation  by  water  within  a  mile  of  the  borders  of  Wolf  Lake,  nor 
establishments  of  any  kind  other  than  three  ice  houses  along  its  banks. 

The  act  of  Congress  is  so  indefinite  that  J  am  unable  to  decide  its 
intent.  There  is  no  navigation  on  Wolf  Lake  and  River,  and  naviga- 
tion by  other  craft  than  rowboats  with  flat  bottoms  and  slight  draft  is 
impossible  on  Wolf  Lake.  To  adapt  Wolf  Lake  and  River  to  such 
navigation  as  may  be  possible  in  connection  with  Lake  Michigan  with- 
out creating  a  navigable  artificial  system  requires  only  the  excavation 
of  a  trench  wide  enough  for  the  passage  of  a  rowboat  across  the  bar  at 
the  month  of  Wolf  River  and  2  feet  deep,  at  an  expense  of  about  $50, 
which  can  not  be  the  intent  of  Congress  in  ordering  the  survey. 

I  have  therefore  laid  out  a  harbor  that  is  now  demanded  by  the  gen- 
eral navigation  of  Lake  Michigan,  to  accommodate  the  largest  as  well 
as  the  smallest  vessels,  and  as  the  act  relates  to  the  navigation  of 
Wolf  Lake  and  River,  which  lie  inland,  I  have  projected  the  work 
from  deep  water  in  Lake  Michigan  to  the  southern  extremity  of  Wolf 
Lake.  All  this  work  within  the  shore  line  is  located  on  private  prop- 
erty, and  cuts  five  highways  where  expensive  swing  bridges  must  be 
built  by  the  United  States  unless  the  owners  of  these  highways  vol- 
untarily assume  the  cost.  No  estimates  are  made  for  rights  of  way  nor 
damages  by  reason  of  the  work. 

PROPOSED  IMPROVEMENTS. 

It  is  proposed  to  construct  an  entrance  to  the  river  and  lake,  extend- 
ing from  21  feet  in  Lake  Michigan,  between  piers  300  feet  apart,  by 
dredging  to  a  depth  of  20  feet;  to  deepen,  widen,  and  straighten  Wolf 
River;  to  construct  five  swing  bridges  across  the  channel  with  draw- 
spans  of  100  feet  each,  and  to  build  bulkheads  or  docks  in  the  immedi- 
ate vicinity  of  these  bridges;  to  construct  a  turning  or  winding  basin 
in  Wolf  Lake,  and  to  dredge  a  channel  20  feet  deep  and  300  feet  wide, 
7,400  linear  feet,  in  Wolf  Lake. 

The  detailed  estimates  are  given  in  Mr.  Liljencrantz's  report  and  may 
be  stated  as  follows: 

1.  From  shore  line  to  deep  water  in  Lake  Michigan $274, 868 

2.  From  shore  line  to  first  bridge 25, 190 

3.  Through  the  fonr  railroad  bridges Ssis,  840 

4.  Dredging  Wolf  River  and  constrncting  one  street  bridge 333, 344 

6.  Dredging  channel  and  basin  in  Wolf  Lake 404,800 

Total 1,396,042 

*  One  not  printed. 
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The  cost  of  the  iiuprovemeiit  of  this  vicinity  may  then  be  estimated  at 
somewhere  between  $50  and  $1,395,042,  depending  apon  the  character 
of  the  navigation  to  be  snbserved  and  the  extent  of  the  improvement. 

I  do  not  know  any  public  interest  that  at  this  time  maybe  subserved 
by  the  construction  of  a  harbor  at  this  point.  It  is  not  known  that 
any  interest,  public  or  private,  engaged  in  or  dependent  upon  transpor- 
tation by  water  demands  the  construction  of  a  harbor  here.  The  lands 
in  the  close  vicinity  are  all  vacant  when  not  occupied  by  roadbeds  and 
ice  houses,  and  nine-tenths  are  owned  by  not  exceeding  ten  individuals 
and  corporations.  The  city  of  Hammond,  Ind.,  desires  a  channel  to 
Lake  Michigan,  but  its  industries  are  not  situated  on  Wolf  Lake.  A 
channel  by  way  of  Wolf  Lake  would  be  their  direct  outlet. 

Undoubtedly  a  capacious  harbor  may  readily  be  constructed  here, 
and,  should  it  be  built,  the  lands  bordering  the  lake  would  be  much 
increased  in  value  and  enterprises  that  could  use  the  harbor  facilities 
would  perhaps  spring  up.  Whether  the  increase  in  valaes  of  lands  and 
the  uses  of  the  harbor  would  be  of  such  general  benefit  to  the  people 
of  the  United  States  as  to  justify  the  cost,  is  a  matter  for  the  consid- 
eration of  Congress.  This  locality  is  about  3  miles  from  the  Calumet 
Harbor  and  15  miles  from  Chicago  Harbor.  Calumet  Eiver  has  been 
improved  farther  than  it  has  been  docked  by  landowners,  and  its 
capacity  for  handling  commerce  has  not  been  even  approximately 
reached. 

In  my  opinion  the  improvement  of  the  navigation  of  "  Wolf  Lake 
and  River,^'  Indiana  and  Illinois,  "with  reference  to  their  navigation 
in  connection  with  the  waters  of  Lake  Michigan,"  is  not  now  a  public 
necessity,  and  that  the  locality  at  this  time  is  not  worthy  of  improve- 
ment by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  L.  MiiRSHALL, 

Major  ^  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  iodorsement.] 

U.  S.  ENaiNEEB  Office,  Northwest  Division, 

Neir  TorJcy  December  29^  1896, 
Eespcctfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  with  Major  Marshall  in  the  opinion  that  the  "improvement 
of  the  navigatiop  of  Wolf  Lake  and  Eiver,  Indiana  and  Illinois,  with 
reference  to  their  navigation  in  connection  with  the  waters  of  Lake 
Michigan,  is  not  now  a  public  necessity,  and  that  the  locality  at  this 
time  is  not  worthy  of  improvement  by  the  General  Goveriimeiit." 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers,  Division  Engineer, 


BEPORT  OF  MR.  Q.  A.  M.  LXLJENCRANTZ,  ASSISTANT  ENGINEBR. 

United  States  Engineer  Office, 

Chicago,  III.,  December  14,  1896. 
Major:  I  have  the  honor  to  submit  herewith  a  report  on  an  '' examination  of 
Wolf  Lake  and  River,  Illinois  and  Indiana/^  made  under  your  direction  in  pumuance 
of  an  act  of  Congress  of  June  3,  1896 : 

I'he  examination  was  made  between  the  15th  and  23d  of  October  last  and  con- 
sisted in — 
1.  Soundings  taken  in  Lake  Michigan  opposite  the  former  outlet  of  Wolf  River 
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(tliere  is  none  now)  between  the  shore  and  a  depth  in  the  lake  of  20  feet  below  low 
water  of  1847,  which  depth  was  foond  at  a  distance  of  approximately  one-half  mile 
ftom  the  shore. 

2.  Determining  the  location  and  elevation  of  the  four  railroads  running  along 
the  lake  shore  and  crossing,  on  timber  trestles,  the  river  bed. 

3.  Locating  the  Indiana  bonlevard  and  bridge,  over  which  mns  a  double-track 
electric  railroad,  the  Hammond,  Whiting  and  East  Chicago  Electric  Road. 

4.  Locating  the  contours  of  and  taking  soundings  in  Wolf  River  from  the  Pitts- 
burg, Fort  Wayne  and  Chicago  Railway  to  Wolf  Lake,  together  with  the  ice  houses 
and  some  of  the  smaller  buildings  in  the  immediate  vicinity. 

5.  LocatftBg  t^e  east  shoin  of  Wolf  Lake  and  running  sigaag  lines  of  soundings  in 
this  lake,  and  finally — 

6.  Locating  the  boundary  line  between  the  States  of  Illinois  and  Indiana  and 
some  works  of  improvement  made  at  the  southerly  end  of  the  river;  also  locating 
some  of  the  railroads  in  the  vicinity. 

SOUNDINGS  IN  LAKE  MICHIGAN. 

The  area  covered  by  soundings  was  1,300  feet  in  the  direction  of  the  shore  line  and 
2,700  feet  out  irom  the  shore,  or  about  80^  acres.  The  direction  of  the  shore  line  at 
this  place  is  about  N.  40^  W.,  i.  e.,  running  in  a  nearly  northwesterly  direction. 
The  20-foot  contour  (referring  to  Chicago  city  datum)  was  reached  at  an  average 
distance  of  2,400  feet  from  shore  and  runs  nearly  parallel  to  it.  The  bottom,  as 
far  as  ascertained,  is  composed  of  sand,  but  clay  will  undoubtedly  be  found  below, 
as  is  usnal  along  this  part  of  the  lake  shore.  At  the  time  of  the  sounding  the  water 
level  was  0.5  foot  below  low  water  of  1847. 

INSHORE  WORK. 

From  the  shore  line  to  the  first  railroad,  the  Chicago,  Lake  Shore  and  Eastern 
Railway,  is  a  distance  of  300  feet.  This  is  at  present  a  siugle-traek  road,  but  a 
second  track  is  to  be  built,  the  grading  being  nearly  done.  All  the  other  three  are 
double-track  roads.  The  difierent  roads  are  at  about  the  following  distances  apart 
along  the  proposed  line  of  improvement:  Between  the  first,  the  northernmost,  and 
the  second,  140  feet;  between  the  second  and  third,  120  feet;  between  the  third  and 
fourth,  190  feet. 

The  roads  and  their  track  elevations  abovQ  Chicago  city  datum  at  the  northwest- 
erly ends  of  their  trestles  respectively  are — 

Elevatioii* 

1.  Chicago,  Lake  Shore  and  Eastern  Railway  (or  Hammond  and  Blue  Island 

Railroad) 8.04 

2.  Baltimore  and  Ohio  Railroad 9.34 

3.  Lake  Shore  and  Michigan  Southern  Railway 9.93 

4.  Pittsburg,  Fort  Wayne  and  Chicago  Railway 8.29 

Near  the  old  mouth  of  the  river  is  a  pile  pier  600  feet  long,  built  by  the  Knicker- 
bocker Ice  Company,  out  into  the  lake.  At  the  foot  of  this  pier  is  a  device  for  pump- 
ing water  into  Wolf  River  from  Lake  Michigan  in  the  interest  of  the  ice  houses  along 
the  river  banks.  For  the  same  purpose  the  connection  of  Wolf  Lake  with  the  Calu- 
met Hiver,  via  Hyde  Lake,  h^  been  closed  up,  thus  keeping  the  water  level  in  Wolf 
Lake  independent  of  the  outside  fiuctuations.  As  is  usnal  m  this  vicinity,  the  shore 
north  of  the  ^ier  has  advanced^  about  250  feet  since  1879,  and  that  south  tnereof  has 
retreated  during  the  same  period  to  the  extent  of  about  75  feet,  at  »  point  500  feet 
south  of  the  pier. 

WOLF  RIVBR. 

There  is  at  present  no  resemblance  of  a  river  save  a  nearly  dry  river  bed  with  a 
few  shallow-water  i>ools  therein  north  of  the  Pittsburg,  Fort  Wayne  and  Chicago 
Railway  Bridge.    Soundings  were  taken  from  south  of  this  bridge. 

About  700  feet  south  of  the  said  bridge  the  river  is  crossed  by  the  Indiana  boule- 
vard, which  has  a  fixed  bridge,  over  which  runs  a  double- track  electric  road,  leading 
to  Hammond  and  Whiting.  South  of  the  Boulevard  Bridge  the  river  makes  a  sharp 
turn  to  the  southeast,  and  600  feet  farther  again  to  a  sou  Ui westerly  course,  running 
in  about  this  direction  to  the  second  ice  house,  located  at  a  point  formerly  the  south 
limit  of  the  river  proper.  The  artificial  formation  of  land  in  the  lake  has,  however, 
extended  the  channel  in  a  due  south  direction  about  2,300  feet  farther  into  the  lake. 
Tlie  average  depth  of  the  river  channel  is  from  4  to  5  feet,  with  in  some  places  greater| 
in  others  less  depth.  The  bottom  consists  chiefly  of  mud,  with  underlying  sand  and 
probably  olay. 

The  commercial  enterprises  along  the  river  are  the  three  Knickerbocker  ice  houses 
and  their  aoziliary  works,  such  as  slips,  etc. 
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WOLF  LAKB. 

Wolf  Lake  is  divided  into  nearly  two  equal  parts  by  the  Illinois  and  Indiana  State 
line,  the  greater  part  being  in  the  State  of  Illinois.  The  average  depth  of  the  lake 
was  2^  feet  at  the  stage  of  water  fountl  at  the  time  of  taking  soundings.  Reduced 
to  Chicago  City  datum,  it  would  be  0.6  foot  less.  The  slope  of  the  bottom  along  the 
shores  is  so  slight  as  to  make  the  determination  of  a  definite  shore  line  impracticable. 
Weeds  and  rushes  grow  in  abundance  along  the  shores.  This  is  also  the  case  more 
or  less  in  all  parts  of  the  lake,  but  a  small  steam  craft  provided  with  revolving  knives 
is  engaged  in  cutting  down  these  weeds  in  the  interest  of  the  ice-making.  The  bot- 
tom of  the  lake  consists  of  sand,  and  the  water  therein  is  generally  clear.  The 
original  area  of  the  lake  has  been  reduced  by,  in  round  numbers,  126  to  128  2usres,  28 
of  wbich  through  the  construction  of  the  land  at  the  mouth  of  river  and  98  to  100 
acres  through  the  construction,  in  the  lake  itself  and  along  its  easterly  shoi-e,  of  the 
Hammond  and  Blue  Island  Railroad,  and,  at  the  south  end,  of  a  branch  of  the 
Pittsburg,  Fort  Wayne  and  Chicago  Railwav.  As  heretofore  stated,  the  connection 
between  this  lake  and  Calumet  River,  via  Hyde  Lake,  has  been  closed  by  a  dam  to 
maintain  a  higher  level  in  Wolf  Lake.  At  the  south  end  of  the  lake  aud  on  its  east 
shore  is  the  Hammond  Packing  Company's  ice  house.  No  other  commercial  enter- 
prise of  any  kind  was  found  in  the  immediate  vicinity  of  the  lake. 

MAPS. 

Two  maps  have  been  prepared  to  show  the  results  of  the  examination.  The  first 
^hows  Wolf  River,  with  soundings  therein,  principal  buildings  at  or  near  its  banks, 
and  the  roads  crossing  its  bed;  also  soundings  in  Lake  Michigan  at  the  north  end 
of  the  river  and  soundings  in  the  north  part  of  Wolf  Lake  at  the  south  end  of  the 
river ;  also,  in  red  ink,  the  proposed  improvements  of  the  river  with  a  harbor  entrance 
from  Lake  Michigan.    This  map  is  made  to  a  scale  of  1  inch  =  150  feet. 

The  second  map  shows  the  territory  including  Wolf  Lake  and  river,  together  with 
the  adjoining  lakes,  the  contours  of  which  latter,  as  well  as  of  the  west  shore  of 
Wolf  Lake,  were  copied  from  the  ''Sheffield  Association's  Survey  of  1874.''  It  also 
shows  the  railroads  crossing  the  neighboring  territory  and  the  proposed  improve- 
ments.   This  map  is  made  to  a  scale  of  800  feet  to  the  inch. 

The  soundings  in  Lake  Michigan  have  reference  to  the  ''plane  of  reference  for  the 
coast  charts  of  Lake  Michigan,"  in  compliance  with  orders  from  the  Chief  of  Engi- 
neers, United  States  Army,  dated  December  4,  1893.  This  plane  is  3.06  feet  below 
high  water  of  1838  and  1.8  feet  above  Chicago  City  datum,  or  low  water  of  1847. 

The  soundings  of  Wolf  Lake  and  river,  neither  of  which  is  connected  with  either 
Lake  Michigan  or  Calumet  River,  are  referred  to  the  water  level  at  the  time  of  the 
survey,  which  was  0.6  foot  above  Chicago  Citv  datum.  The  water  levol  in  Lake 
Michigan  was  at  the  same  time  0.5  foot  below  the  same  datum  plane. 

PROPOSED  IMPROVEMENTS. 

The  proposed  improvements  come  under  three  heads,  viz: 

1.  The  harbor  entrance, 

2.  The  river  channel,  and 

3.  The  inner  harbor,  or  the  improvement  of  Wolf  Lake. 

It  is  proposed  to  make  the  improvements  conform  to  the  advanced  demands  of  the 
present  day  and  to  what  might  reasonably  be  expected  as  the  needs  of  the  near  future. 

A  channel  20  feet  deep  below  low  water  of  1847  and  300  feet  in  width  is  therefore 
provided  for,  to  be  formed  by  the  construction  of  two  parallel  piers  about  perpen- 
dicular to  the  shore  line.  The  existing  pier  might  possibly  have  been  made  use  of, 
but  in  the  first  place  this  would  make  a  very  uudesirable  angle  at  the  crossing  of 
the  railroads,  ana  in  the  second  place  the  said  pier  is  hardly  adequate  for  the  needs 
of  a  first'Class  harbor.  It  is  projiosed  to  construct  the  westerly  pier  from  the  shore 
line  to  the  20-foot  contour  by  building  a  pile  breakwater  20  feet  wide,  with  .sand- 
tight  "Wakefield  sheet  piling,"  a  distance  of  1,150  feet,  or  to  the  14-foot  contour; 
thence  a  24-foot  wide  crib  pier  900  feet  long,  or  to  the  16- foot  contour;  and,  finally, 
a  30-foot  wide  crib  pier  400  feet  in  length,  reaching  to  the  20-foot  contour.  The 
easterly  pier  will  consist  of  a  20-foot  pile  breakwater  1,300  feet  long,  or  from  the 
shore  to  the  14-foot  contour,  and  thence  of  a  20-foot  wide  crib  pier  500  feet  in  length, 
or  to  the  16-foot  contour— all  the  crib  work  to  rest  on  a  pile  foundation  and  the 
channel  to  be  dredged  to  a  depth  of  20  feet  to  within  25  feet  from  the  piers,  which 
are  300  feet  apart. 

Between  the  shore  line  and  a  point  50  feet  south  of  the  Pittsburg,  Fort  Wayne 
and  Chicago  Railway  track  it  is  proposed  to  construct  docking  900  linear  feet  along 
the  westerly  and  800  linear  feet  along  the  easterly  side  of  the  channel;  four  double- 
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track 'railroad  Hwing  bridges,  with  double  draws  of  not  less  than  100-feet  wide 
openings  each  in  the  clear^  the  channel  to  be  dredged  as  between  the  outer  piers. 

From  this  point  southward  only  dredging  is  provided  for,  to  a  depth  of  20  feet 
and  a  width  of  300  feet,  to  and  through  Wolf  Lake,  except  that  a  highway  bridge 
of  similar  kind  and  (liiiiensions  as  the  railroad  bridges  is  provided  for  at  the  cross- 
ing of  the  Indiana  boulevard.  A  turning  basin  is  proposed  at  the  north  end  of  Wolf 
Lake,  which,  together  with  the  300  feet  of  the  river  chamnel,  will  beBOOfeetsqnare. 

The  proposed  channel  lines  along  the  river  are  made  to  conform  to  the  natural 
shores  as  n<-ar  as  ^iractioable,  except  in  two  ^ilaces,  to  wit,  south  of  Indiana  boule- 
vard and  near  the  second  ice  htmse,  at  which  places  it  was  found  necessary  to 
straighten  the  channel,  as  shown  on  the  maps. 

GRNKRAL  REMARKS. 

The  town  of  Hammond,  with  probably  Bomethinj^  like  from  8,000  to  10.000  inhab- 
itants, has  projected  the  extension  of  its  corporate  limits  to  the  shore  ot  Lake  Mich- 
iiran,  but,  owing  to  opposition  on  the  part  of  Whiting,  a  short  distance  to  the  east  of 
the  proposed  Wolf  Lake  Harbor,  the  annexation  has  not  yet  become  an  accomplished 
fact.  The  town  limits  reach,  however,  at  present  near  to  the  south  shores  of  Wolf 
Lake,  and  the  town  would  probably  be  benefited  by  a  short  water  communicntiou 
with  Lake  Michigan.  It  is  also  claimed  that  the  Standard  Oil  Company,  located 
at  Whiting,  would  derive  benefit  from  a  well-protected  harbor  in  the  immediate 
vicinity. 

BSTIMATE8. 

The  estimated  cost  of  the  proposed  improvement  as  a  whole  is  divided  into  five 
sections,  as  follows : 

A.  From  the  shore  line  to  deep  water  in  the  lake — 

2,450  linear  feet  pile  breakwater,  at  $30 $73,500 

500  linear  feet  crib  work,  20  feet  wide,  at  $58.80 29,400 

900  linear  feet  crib  work,  24  feet  wide,  at  $70.20 63,180 

400  linear  feet  crib  work,  30  feet  wide,  at  $98 39,200 

223,000  cubic  yards  dredging  (to  20  feet  depth),  at  20  cents 44, 600 

249,880 
Add  10  per  cent  for  contingencies 24,988 

Total 274,868 

13.  From  the  shore  line  to  the  first  railroad  bridge — 

450  linear  feet  dock,  at  $12 5,400 

87,500  cubic  yards  dredging,  at  20  cents 17^500 

22,900 
Add  10  per  cent  for  contingencies 2,290 

Total 25,190 

C.  Through  the  railroad  bridges — 

1, 250  linear  feet  of  dock,  at$12 15,000 

4  railroad  swing  bridges,  at  $71,500  each 286,000 

117, 000  cubic  yards  dredging,  at  20  cents 23,400 

324,400 
Add  10  percent  for  contingencies 32,440 

Total 356y.840 

D.  Dredging  the  river  to  Wolf  Lake,  800  feet  in  width— 

7,400  linear  feet  dredging= 1,315,200  oubio  yards,  at  20  cents 263, 040 

1  highway  swing  bridge .' 40,000 

303,040 
Add  10  per  cent  for  contingencies 30,304 

Total 333,344 
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E.  Dredgine  channel  and  basin  in  Wolf  Lake —  * 

1,840,000  cubic  yards  dredging,  at  20  cents $368, 000 

Add  10  per  cent  for  contingencies 36,800 

Total 404,800 

AGGRKGATF.   KSTIMATE. 

For  Section  A $274,868 

For  Section  B i 25,190 

For  Section  C 356,840 

Forl^ectiouD 333,344 

For  Section  E 404,800 

Grand  total 1,395,042 

I  am,  Major,  very  respectfully,  your  obedient  servant, 

G.  A.   M.   LiLJKNCRANTZ, 

A99i9tant  Enffin 
MaJ.  W.  L.  Marshall, 

C<n^s  of  £ngine<frs,  U.  8.  A* 
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APPENDIX  J  J, 


IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 


REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVKMENTS. 


1.  Michigan  City  Harbor,  Indiana. 

2.  St.  Joseph  Harbor,  Michigan. 

3.  St.  Joseph  River,  Michigan. 

4.  Sonth  Haven  Harbor,  Michigan. 

5.  Sangutnck  Harbor,  Michigan. 

6.  Kalamazoo  River,  Michigan. 

7.  Holland  (Black  Lake)  Harbor,  Mich- 

igan. 

8.  Grand  Haven  Harbor,  Michigan. 

9.  Grand  River,  Michigan. 

10.  Muskegon  Harbor,  Michigan. 

11.  White  Lake  Harbor,  Micnigan. 


12.  Pentwater  Harbor,  Michigan. 

13.  Lndingtiin  Harbor,  Michigan. 

14.  Manistee  Harbor,  Michigan. 

15.  Harbor  of  Ref nge  at  Portage  Lake, 

Manistee  Connty,  Michigan. 

16.  Frankfort  Harbor,  Michigan. 

17.  Charlevoix  Harbor,  Michigan. 

18.  Petoskey  Harbor,  Michigan. 

19.  Removing  sunken  vessels  or  craft  ob- 

Htmcting  or  endangering  naviga- 
tion. 


8URVBT8. 


20.  Sonth  Haven  Harbor,  Michigan. 

21.  Holland  (Black  Lake)  Harbor,  Mich- 

igan. 


22.  Lndington  Harbor,  Michigan. 

23.  Charlevoix  Harbor,  Michigan. 


United  States  Enoinebr  Oppiob, 

Orand  Rapids,  Mich.,  July  20, 1897. 

General:  I  have  the  honor  to  submit  herewith  the  annual  reports 
relative  to  the  works  of  river  and  harbor  iiuprovement  in  my  charge 
for  the  fiscal  year  ending  June  30,  1897. 

Very  respectfully,  your  obedient  servant, 

0.   McD.  TOWNSEND, 

Captain,  Corps  of  Engineers, 
Brig.  Gen.  John  M^  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


J  J  I. 

improvement  of  MICHIGAN  CITY  HARBOR,  INDIANA. 

The  improvement  at  this  harbor  dates  from  1836,  and  has  resulted  in 
establishing  an  '^  inner  harbor"  for  local  commerce  and  partly  completed 
an  "  outer  harbor,"  designed  to  facilitate  entrance  to  the  former  and  to 
sei-ve  as  a  harbor  of  refuge. 

The  inner  harbor. — This  has  been  made  by  widening  and  deepening 
Trail  Creek  and  protecting  the  dredged  channel  by  revetments  and  piers 
extending  to  deep  water  in  Lake  Michigan.    Before  improvement  the 
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creek  was  a  narrow,  shallow  stream,  whoso  mouth  was  obstructed  by  a 
bar  through  which  a  crooked  channel  from  3  to  4  feet  deep  could  be 
found  under  favorable  conditions.  The  work  done  between  1836  and 
1869  gave  a  good  entrance  channel  with  a  depth  of  12  feet  at  mean 
stages  of  water  in  Lake  Michigan. 

From  1869  to  1882  nothing  was  done  on  this  portion  of  the  harbor 
except  to  make  occasional  repairs  to  the  piers  and  dredge  the  channel 
as  needed  to  maintain  the  requisite  navigable  depth.  In  1882  the  proj- 
ect of  operations  was  modified  to  provide  for  extending  the  harbor 
upstream  by  dredging  so  far  as  the  local  authorities  or  property  owners 
might  build  substantial  revetments  of  approved  design;  in  this  way 
the  total  length  of  the  inner  harbor  had  grown  to  be  about  IJ  miles 
(9,159  feet)  by  the  beginning  of  the  last  fiscal  year.  The  channel  depth 
at  entrance  was  then  13.5  feet,  and  above  the  entrance  varied  from  12 
to  13  feet.  The  total  length  of  piers  and  revetments  built  by  tlie  Gov- 
ernment was  4,844  feet,  the  width  of  channel  way  between  them  being 
225  at  entrance  and  narrowing  to  100  feet  about  500  feet  above.  The 
total  expenditure  on  the  inner  harbor  from  1869  to  June  30, 1896,  was 
$418,263.11. 

Ko  work  was  done  during  the  past  fiscal  year  except  minor  repairs 
to  piers  and  the  usual  care  and  maintenance  of  plant. 

Expendituresduring  the  year  on  account  of  the  inner  harbor  amounted 
to  $1,330.35,  making  the  total  cost  of  original  improvements  and  their 
maintenance  from  1836  to  June  30,  1897,  aggregate  $419^593.46. 

The  condition  of  the  work  on  the  last-named  date  was  as  follows: 
The  west  pier  had  a  length  of  2,157  feet,  as  built  by  the  Government. 
The  inner  section  from  Station  0  to  Stiition  7+85  has  long  been  occupied 
by  private  parties,  and  is  in  very  poor  condition ;  but  the  necessary 
repairs  should  be  made  by  the  occupants  or  owners  of  abutting  prop- 
erty, as  in  all  other  parts  of  the  interior  channel.  The  outer  section, 
comprising  a  length  of  1,372  feet,  must  be  cared  for  by  the  Govern- 
ment, and  needs  some  minor  repairs  to  keep  it  in  serviceable  condition. 
The  east  pier  has  a  length  of  1,415  feet,  of  which  the  inner  670  is  in 
front  of  private  property  and  in  fair  condition.  The  outlying  section, 
about  745  feet  long,  is  comi)letely  decayed  above  water,  and  about  115 
feet  of  its  outer  end  is  gone  to  a  depth  of  from  1  to  7  feet  below  the 
water  surface.  The  revetment  above  the  east  pier  is  in  a  dilapidated 
condition  for  1,2S2  feet  of  its  length.  It  was  built  by  the  United  States 
in  1869-70,  and  should  also  be  maintained  by  the  owners  of  the  adjoin- 
ing property.  The  channel  depth  at  entrance  was  13  feet,  and  inside 
it  was  12  feet,  though  in  some  places  of  insufficient  width. 

The  estimate  for  the  inner  harbor  for  1899  is  as  follows:  For  minor 
repairs  of  piers,  dredging,  and  contingencies,  $7,500. 

Amount  appropriated  and  expended  from  1836  to  1869,  iuclasive $287, 388. 92 

Original  estimated  cost  of  project  for  inner  harbor,  1870,  revisod  in  1892. .  131, 375. 00 

Whole  amount  appropriated,  1870  to  June  30,  1897 144, 375. 00 

Whole  amount  expended,  1870  to  June  30,  1897 132,309.69 

Money  statement. 

July  1,  1896,  balance  unexpended $13,495.66 

June  30,  1897,  amount  expended  during  liBcal  year 1, 330. 35 

July  1, 189T,  balance  unexpended 12, 165. 31 

July  1 ,  1897,  amount  covered  by  uncompleted  contracts 4, 000. 00 

July  1,  1897,  balance  available 8,165.31 

TAmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899      7, 500. 00 
•I Submitted  in  compliance  with  requirements  of  sections  2  of  rivers  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Contract  i»  farce  for  improving  inner  harbor  at  Michigan  City,  Ind, 

William  A.  Starke,  dredging,  dated  March  26, 1897;  approved  April  9, 1897;  date 
of  beginning,  April  1, 1897;  date  of  expiration,  September  15, 1897. 


Tlie  outer  harbor. — ^The  construction  of  the  outer  harbor  began  under 
a  project  adopted  in  1870,  which  provided  for  an  outer  basin  i)rotected 
by  a  breakwater  of  timber  cribs  tilled  with  stone  and  located  east  of 
the  entrance  to  the  inner  harbor.  In  1882  the  project  was  modified  so 
as  to  increase  the  area  sheltered  by  extending  the  breakwater  in  a 
northerly  direction  and  constructing  an  exterior  breakwater  to  the  west 
of  the  entrance  to  the  inner  harbor,  designed  to  have  a  length  of  2,000 
feet.  At  the  close  of  the  last  fiscal  year  there  had  been  completed  (1) 
a  pile  pier  1,225  feet  long,  extending  in  a  northerly  direction  from  the 
shore  and  closing  the  basin  on  the  east;  (2)  a  crib  breakwater  30  feet 
wide,  extending  westwardly  from  the  lake  end  of  the  pile  pier  for  a 
distance  of  1,411  feet  and  covering  the  basin  on  the  north;  (3)  the 
"breakwater  pier,"  a  crib  structure  30  feet  wide,  extending  northward 
from  the  west  end  of  the  crib  breakwater  for  a  aistance  of  505  feet;  (4) 
700  feet  of  the  "  exterior  breakwater." 

The  total  amount  expended  in  constructing  and  maintaining  the  works 
comprising  the  "outer  harbor"  from  the  inception  of  the  project  of  1870 
to  June  30, 1897,  is  $753,960.46,  of  which  $1,210.47  was  expended  during 
the  last  fiscal  year. 

When,  in  1882,  the  existing  project  for  the  construction  of  the  harbor 
of  refuge  was  adopted  the  draft  of  vessels  navigating  this  portion  of 
Lake  Michigan  was  but  12  feet.  With  the  increase  in  the  dimensions 
of  vessels  a  modification  of  the  existing  project  has  become  necessary. 
A  board  of  engineer  officers,  convened  by  Special  Orders  No.  8,  Head- 
quarters Corps  of  Engineers,  February  16, 1897,  recommended  a  change 
in  the  location  of  the  outer  breakwater.  Their  report  is  appended. 
The  only  work  done  during  the  past  fiscal  year  has  been  to  repair 
injuries  to  the  decking  of  the  breakwater,  caused  by  storms.  Further 
operations  have  been  deferred  awaiting  Congressional  action  on  the 
report  of  the  Board. 

The  estimate  for  1899  is  as  follows :  For  building  800  linear  feet  of 
breakwater,  $120,000;  for  maintenance  and  repairs  of  about  3,850  linear 
feet  of  existing  piers  and  breakwaters  (a  great  portion  of  which  is  from 
twenty  to  twenty-six  years  old),  and  for  engineering  expenses  and  con- 
tingencies, $20,000;  in  all,  $140,000.  Dredging  the  outer  basin  may 
properly  be  deferr^  until  the  outer  breakwater  is  completed  and  the 
old  east  pier  is  restored  to  a  serviceable  condition. 

The  harbor  is  in  the  eolleotion  district  of  Chicago,  111.,  which  city  is  the  nearest 
port  of  entry.  The  Light-Honse  Establishment  maintains  a  fifth  order  coast  li^ht 
on  the  main  shore.  There  is  a  life-saving  station  at  the  shore  line  east  of  the  harbor 
entrance. 

Original  estimated  cost  of  project  for  onter  harbor,  1S70 $324, 421. 40 

Increase  by  cost  of  repairs  and  maintenance  to  1882 90, 067. 10 

Project  for  outer  breakwater,  including  dredging  of  onter  basin,  1882 . .      587, 000. 00 

Total  estimate 1,001,488.50 

Whole  amount  appropriated  and  aUotted,  1870  to  June  30,  1897 841, 875. 00 

Whole  amount  expended,  1870  44>  June  30, 1897 753, 960. 46 

BNG  97 ^182 
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Money  statement. 

Jnly  ly  1896,  balance  anexpended 189,125.01 

June  30,  189^,  amount  expended  during  fiscal  year 1,  210. 47 

July  1,  1897,  balance  unexpended 87,914.54 

{Amonnt  (estimated)  required  for  completion  of  existing  project 159, 613. 56 
Amountthat  can  be  profitably  expended  in  fiHcal  year  ending  June  30, 1899  140, 000. 00 
Submitted  in  compliance  witb  i-eqiiirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


ApproprkitionB  for  improving  harbor  at  Michigan  City,  Ind, 


Date. 


Outer  harbor. 'lonor  harbor.        TotaL 


July  4, 1836 

March  8, 1837 

July  7, 1838 

June  11, 1844 

Auguat30,1852* 

March  2, 1855  (claim  of  J.  U.  Howos) . 

June  23, 1866 

July  25, 1888  (nllotmont) 

April  10, 1869  (allotment) 

July  11, 1870 

March  3,  1871 

.lunelO.1872 

March  3, 1873 

June  23, 1874 

March  3, 1875 

August  14, 1876 

June  18. 1878 

1878  (allotment) 

March  3,  1879 

June  14, 1880 

March  8, 1881 

August  2, 1882 

July  6, 1884 

August  6, 1886 ^ 

August  11, 1888 

September  19, 1890 

July  13. 1892 ;.. 

August  17. 1894 

Junes,  1896 


^5,000. 
15,000. 
60.000. 
50,000. 
60.000. 
50,000. 
85,000. 
50,000. 
2,500. 
40,000. 
40,000. 
20,000. 
60,000. 
40,000. 
64. 375. 
90,  OsH). 
50,000. 
30,000. 
20.000. 
70,000. 


$25,000.00 


15,000.00 
25,000.00 
20,000.00 
10,000.00 
1,875.00 
5,000.00 
7,500.00 
15,000.00 
10,000.00 
10,000.00 


$20,000.00 
30,000.00 
00,733.50 
25,000.00 

2o,ooaoo 

470.33 
75,000.00 
25,000.00 
31,185.00 
25,000.00 
15.000.00 
50,000.00 
60,000.00 
50,000.00 
50,000.00 
35,000.00 
75,  OOO.  00 
2,600.00 
40,  OOO.  00 
66,000.00 
45,000.00 
80,000^00 
60,000.00 
56,250.00 
95.000.00 
67,500.00 
45, 000. 00 
80.000.00 
80,000.00 


Total. 


841,875.00 


144, 375. 00 


1,278,638.92 


*  Amount  carried  to  surplus  f^nd,  $5.15. 

Abstract  of  bids  for  dredgintf  harbors  on  east  shore  of  Lake  Michigan  received  and  opened 
March  17, 1897,  in  accordance  with  advertisement  dated  February  16,  1897,  by  CapU  C, 
McD,  Townsend,  Corps  of  Engineers, 


Name  and  address  of  bidder. 

Prom  Char. 

levoix  to  Pent- 

vater,  Mich.a 

Prom  White 

Lake  to 

Holland  (Black 

Lake),Mich.a 

From  South 

Haven  to 

Michigan  Cily, 

No. 

Dredg- 

pric'e 

per 

cubic 

yard. 

Trans- 
fer of 
plant, 
price 
per 
mile. 

Dredg- 

prioe 

per 

cubic 

yard. 

Trans- 
fer of 
plant, 

price 
per 

mile. 

Dredg- 

price 

per 

cubic 

yard. 

Trans- 
fer of 
phuit, 
price 
per 
mile. 

1 

Green  Bar  Dredge  and  Pile  Driving  Ck).,  Green 

$0.13i 
.15 

$2.00 
2.00 

Green's  Dredirinff  Co..Ch]caffO  111...... 

$0.13 

$2.00 

.15 
.15 

$2.00 
2.00 

William  A.  Starke,  Milwaukee,  Wis 

C.  E.  Mitchell  &,  Co..  Ludington.  Allch 

Arthur  H.  Vogel,  Milwaukee,  Wis 

.14 
.15 
.14  J 
.15 

2.25 
2.50 
2.50 
2.60 

.14 

.14 

.141 

.15 

.15 

.16 

2.25 
2.50 
2.50 
2.60 
2.00 
8.00 

2.2S 
2.60 

Norris  G  Dodffe  &  Son  Chicfl'iro  HI 

2  50 

8 

Chicago  Dredging  and  Dock  Co.,  Chicago,  111. . 
John  Smith,  Manistee,  Mich 

2.50 

9 
10 

Carkin,  Stickney  &  Cram.  Detroit,  Mich 

Luther  E.  Alien.  Detroit.  Mich 

.16 
.18 

^3.00 
2.00 

.16 

8.00 

•Contracts  entered  into  March  26, 1887. 
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COMMKRCIAX  STATISTICS,  MICHIGAN    CITY    HARBOR,   INDIANA,  FOR   CALENDAR  TEAR 

ENDING  DECEMBER  31,   1896. 

Entranoes  qnd  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

Ig88    

1,153 
795 
921 
837 

1.891 

208.617 
169,193 
172, 817 
168,654 
443.055 

1893 

1,577 
380 
343 
487 

580.863 

1889..             -    

1894 

119,920 

1890  . 

1895 

91,016 

1801 

IgM 

106,543 

1892  . 

NoTB. — ^No  record  is  kepi  at  Michigan  City  of  traffic  between  that  port  and  Chicago. 


BeceipU  5y  vessel,  1896. 

TGoimpiled  from  statemento  fcumlshed  by  the  ooUector  of  onfltoms  at  Chicago,  HI.,  and  the  Michigan 

City  Harbor  Board.] 


Artiolea. 


Goid 

Fiab 

Lieather 

!Lamber 

liaohlnenr , 

Merchandise,  general 


Tons. 


4,450 

47 

22 

96,776 

700 

108 


Articles. 


Potatoes . . . 

Salt 

Shingles... 
Ties 

Total 


Tons. 


90 

8,820 
1,431 
8,583 


121,036 


MODIFIED  PBOJBOT  FOR  IMPROVINO  OUTER    HARBOR  AT  MIOHiaAN 

CITY,  IND. 

United  States  Engineer  Office, 
Grand  RapidSj  Mich,,  January  12, 1897. 

Oeneral:  In  a  letter  from  yoar  office  to  Lieat.  Ool.  G.  J.  Lydecker, 
dated  Aagast  14, 1896,  approving  the  project  for  the  expenditure  of 
$70,000  appropriated  for  the  outer  harbor  at  Michigan  City,  Ind., 
authority  is  granted  to  submit  a  modified  project  for  the  outer  break- 
water in  advance  of  any  contract  being  let  for  further  breakwater  con- 
struction.   I  have  therefore  to  submit  the  following: 

The  works  of  improvement  at  Michigan  City  are  divided  into  an 
inner  and  outer  harbor.  The  inner  harl^r  is  merely  the  enlargement 
of  Trail  Greek,  with  the  usual  pier  construction  to  protect  its  outlet 
into  Lake  Michigan.  The  outer  harbor  consists  of  an  outer  basin, 
located  cast  of  the  entrance  to  the  inner  harbor,  which  was  constructed 
from  1870  to  1885,  and  an  exterior  breakwater  to  the  west  of  the 
entrance  to  the  inner  harbor,  which  is  designed  to  have  a  length  of 
2,000  feet,  of  which  700  feet  have  been  completed.  The  location  of  the 
various  works  is  shown  on  the  accompanying  blue  print. 

The  existing  project  for  the  outer  harbor  was  adopted  in  1832,  and 
its  object  is  to  create  a  harbor  of  refuge  for  vessels  overtaken  by  a 
storm  in  the  southeastern  portion  of  Lake  Michigan.  The  condition  of 
the  shore  at  the  time  the  project  was  adopted  is  shown  on  a  map  in 
the  report  of  the  Ohief  of  Engineers  for  1882,  opposite  page  2270,  part 
3.  Attention  is  invited  to  the  fact  that  north  of  the  outer  basin,  where 
the  24-foot  contour  is  shown  on  the  map  of  1882,  but  12  feet  below  the 
zero  of  the  gauge  is  now  found,  and  at  the  end  of  the  west  pier  to  the 
inner  harbor  a  15foot  contour  replaces  the  one  of  24  feet.  As  the  level 
of  the  lake  has  also  fi&llen  about  3  feet,  these  facts  indicate  a  material 
shoaling  since  the  project  was  submitted.  The  exterior  breakwater, 
whidh  was  designed  to  be  oonstrocted  in  water  from  24  to  30  feet  in 
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deptli,  if  built  on  the  lines  adopted  will  be  in  depths  vaiying  from  19 
to  23  feet,  the  existing  water  sarface  being  about  2  feet  below  the  zero 
of  the  gange. 

In  the  Report  of  the  Chief  of  Engineers  for  1890,  Part  3,  opposite 
page  2666,  is  given  a  map  of  the  harlwr  of  Michigan  City  from  surveys 
of  June  of  that  year.  From  this  map  it  is  noted  that  from  1882  to 
1890  the  fill  in  front  of  the  east  breakwater  was  rapid,  and  behind  the 
west  pier  slight,  while  since  1890  in  front  of  the  east  breakwater  the 
fill  has  been  less  ra]>id,  and  there  has  been  a  large  deposit  behind  the 
west  pier.  In  1889  the  construction  of  the  west  breakwater  was  beg-un, 
and  I  consider  it  evident  that  sand,  which  prior  to  1890  was  caught  by 
the  east  breakwater,  now  finds  an  easy  entrance  to  the  outer  harbor 
through  the  interval  between  the  breakwaters,  and  finds  a  place  of 
deposit  sheltered  by  the  work  constructed  after  that  date.  Since  1890 
the  area  available  for  vessels  drawing  15  feet  has  been  reduced  from  40 
acres  to  25  acres,  and  the  areas  of  depths  over  18  feet  about  25  per 
cent.  The  area  of  the  proposed  harbor  of  refuge  for  vessels  of  12  feet 
draft  is  now  less  than  it  was  in  1890  for  those  drawing  15  feet.  A 
further  shoaling  is  to  be  apprehended  if  the  work  is  completed  on  the 
lines  adopted. 

The  area  available  for  vessels  of  18  feet  draft  in  the  proposed  harbor 
of  refuge  is  inclosed  between  the  breakwater  and  the  20-foot  contour 
for  vessels  of  15  feet  dr&ft  between  the  breakwater  and  a  broken  line 
shown  on  the  blue  print.  The  limits  of  the  12-foot  area  are  sufficiently 
indicated  by  the  15-foot  contour. 

While  the  available  area  of  the  harbor  inclosed  by  the  breakwater 
has  materially  diminished  since  the  adoption  of  the  project,  the  dimen- 
sions of  vessels  plying  the  lakes  have  largely  increased.  Depths  of 
from  15  to  18  feet  are  now  generally  demanded  for  harbors  on  the  east- 
ern shore  of  Lake  Michigan,  although  in  1882  12  feet  was  usually  con- 
sidered ample.  Vessels  of  lengths  exceeding  300  feet  are  not  infre- 
quent, and  some  of  the  first-class  freight  vessels,  such  as  the  Coraliaj 
have  lengths  exceeding  400  feet.  At  Michigan  City  a  large  part  of  the 
commerce  is  in  lumber  and  salt,  which  is  frequently  carried  in  barges 
or  sailing  vessels  and  towed  into  port. 

Not  only  is  this  shoaling  diminishing  the  area  available  for  a  harbor 
of  refuge,  but  it  is  rendering  an  entrance  to  the  harbor  difficult  during 
storms.  Depths  of  16  feet  are  found  within  200  feet  of  the  east  end  of 
the  west  breakwater,  and  of  12  feet  within  400  feet.  No  vessel  drawing 
15  feet  would  attempt  to  enter  between  the  piers  and  turn  under  the 
shelter  of  the  west  breakwater  during  a  northwest  storm.  It  would  be 
■  difficult  for  a  vessel  drawing  12  feet,  particularly  if  accompanied  by  a  tow. 

In  the  existing  project  the  obstruction  to  the  entrance  of  the  harbor 
of  refuge,  caused  by  the  west  pier  of  the  inner  harbor,  is  recognized, 
and  its  removal  is  contemplated  as  soon  as  the  breakwater  is  completed. 
The  bar  which  has  formed  since  1882  along  the  pier  is,  however,  as 
serious  an  obstacle  to  navigation  a-s  the  pier  itself,  and  the  result  of  its 
removal  would  be  to  close  the  entrance  to  the  inner  harbor  with  a  sand 
bar  without  materially  improving  the  outer  harbor.  The  further  prop- 
osition of  the  existing  project  to  dredge  the  outer  basin  east  of  the  piers 
may  be  dismissed  with  the  remark  that  any  vessel  in  distress  that 
passes  the  end  of  the  west  pier  of  the  inner  harbor  without  disaster  will 
make  no  effort  to  turn  until  it  enters  the  inner  harbor. 

It  is  therefore  evident  the  proposed  exterior  breakwater,  when  com- 
pleted, will  be  of  service  as  a  harbor  of  refuge  only  to  vessels  of  light 
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draft,  and  as  the  iDDer  harbor  has  a  navigable  channel  of  13  feet,  which 
it  is  easier  to  enter  tban  either  ot^  the  outer  harbors,  the  value  of  the 
exterior  constructions  on  the  lines  proposed  is  not  apparent. 

Another  objection  is  raised  by  pilots  to  the  existing  structures,  that 
during  storms  they  render  the  entrance  to  the  inner  harbor  more  dan- 
gerous than  it  would  be  otherwise;  that  in  a  northwest  storm  a  current 
is  produced  by  the  west  breakwater  which  tends  to  throw  the  hejid  of 
a  vessel  entering  the  port  toward  the  east.  While  attempting  to 
straighten  from  this  action  the  bow  suddenly  plunges  into  a  reverse 
current  while  the  stern  is  being  pressed  to  the  eastward,  which  tends  to 
drive  the  vessel  onto  the  west  pier  of  the  inner  harbor,  and  if  it  escapes 
this  disaster  a  second  reversal  of  current  renders  the  east  pier  to  the 
inner  harbor  a  source  of  danger.  During  the  storm  from  the  north  or 
northeast  a  vessel  can  also  enter  the  inner  harbor  more  readily  if  the 
"west  breakwater  be  removed.  That  these  objections  are  not  groundless 
is  indicated  by  the  construction  by  the  Government  of  pile  fenders  at 
the  end  of  the  east  pier  of  the  inner  harbor  (report  of  Chief  of  Engi- 
neers, 1896,  p.  2674),  and  by  the  fact  that  vessels  avoid  the  harbor 
during  storms. 

To  obviate  these  objections  it  has  been  proposed  to  close  the  opening 
between  the  breakwaters,  placing  the  entrance  to  the  harbor  at  AB,  the 
salient  of  the  proposed  western  breakwater.  While  by  this  means  the 
cross  currents  resulting  from  northwest  storms  in  the  harbor  would  be 
destroyed,  an  obstructed  entrance  to  the  inner  harbor  would  be  obtained, 
difficult  to  navigate  in  calm  weather.  A  safer  entrance  to  the  outer 
harbor  would  result,  but  the  area  protected  from  northwest  storms 
would  be  diminished,  and  tbe  motion  of  sand  from  the  northeast  which 
has  already  formed  a  shoal  along  the  east  breakwater  would  rapidly 
extend  along  the  west  breakwater  and  enter  the  harbor  through  the. 
proposed  opening. 

A  second  proposition  has  been  to  extend  the  west  breakwater  to  the 
north  to  a  point  H  on  the  blue  print.  This  will  protect  the  entrance 
to  the  harbor  from  northwest  storms  and  give  a  more  direct  passage 
to  the  inner  harbor,  but  will  increase  the  drifting  of  sand  into  the  har- 
bor during  northeast  storms  and  afford  little  relief  to  the  contracted 
entrance  to  the  harbor  of  refuge. 

The  extension  of  the  east  pier  to  the  northwest  to  the  point  E  would 
reduce  the  flow  of  sand  from  the  northeast.  The  area  of  the  harbor  of 
refuge  can  be  increased  by  locating  the  west  breakwater  on  the  line 
CD.  It  could  then  be  more  readily  entered  and  the  danger  from  cross 
currents  at  the  entrance  to  the  inner  harbor  obviated  by  the  removal 
of  the  existing  west  breakwater.  Under  such  conditions  the  extension 
of  the  outer  breakwaters  to  the  points  F  and  G  would  be  advisable,  to 
diminish  the  dimensions  of  the  waves  which  could  enter  the  harbor 
during  storms  from  the  west  to  northwest. 

The  propriety  of  building  a  harbor  of  refuge  at  this  locality  having 
been  definitely  determined  both  by  the  Engineer  Department  and  by 
acts  of  Congress,  I  have  the  honor  to  recommend  the  following  modifi- 
cations of  the  existing  project:  To  extend  the  east  breakwater  to  the 
point  E,  connect  the  east  pier  of  the  inner  harbor  to  the  east  break- 
water, and  to  construct  the  western  arm  of  the  west  breakwater  at  CD. 
The  object  of  connecting  the  east  pier  with  the  east  breakwater  is, 
primarily,  to  avoid  the  cost  of  repairs  to  the  works  surrounding  the 
outer  basin.  It  will  also  have  a  beneficial  eft'ect  on  the  currents  at  the 
entrance  to  the  inner  harbor. 
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The  following  estimates  of  the  cost  of  completing  the  existing  project 
and  constructing  the  breakwaters  on  the  lines  proposed  are  submitted : 

To  complete  exUiing  projeot. 

l,8001inearfeetof  cribs,  at  $125 $162,500 

Dredging  outer  ba^in,  875,000  cubic  yards,  at  12  cents 106, 000 

Reconstruction  of  east  breakwater,  1,420  feet,  at  $25 35, 500 

Repairs  to  eastern  inclosuro  of  outer  harbor,  1,100  feet,  at  $15 16, 500 

Removal  of  piers,  1,175  feet,  at  $20 23,500 

343,000 
Contingencies 34,000 

Total 877,000 

To  ooinphte  project  recommended. 

Opening  between  east  pier  and  old  breakwater,  460  feet,  at  $25 $11, 500 

Repairs  to  east  pier,  700  feet,  at  $20 14,000 

Extension  of  east  breakwater  to  £,  1, 100  feet,  at  $130 143, 000 

Exterior  breakwater  CD,  1,500  feet,  at  $140 210,000 

Repairs  to  west  pier,  535  feet,  at  $4... 2,140 

880,640 
Contingencies 38,860 

Total 419,000 

To  extend  the  breakwaters  to  the  points  F  and  G  and  remove  the 
existing  western  breakwater  would  increase  this  estimateabout  $200,000, 
an  expenditure  1  do  not  consider  justified  by  the  benefits  to  be  derived* 
Very  respectfully,  your  obedient  servant, 

C*  MoD,  TOWNSBND, 

Captain^  Corps  of  U7igineer$. 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indorftemont.] 

XJ.  S.  Engineer  Office,  Northwest  Division, 

New  Yorky  February  2^  1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  great  changes  that  have  taken  place  since  the  present  project 
was  recommended  by  the  Engineer  Board  of  1882  show  a  necessity  for 
changes  in  the  project  of  such  a  radical  nature  that  I  would  recommend 
that  the  revision  of  the  project  for  the  improvement  of  the  harbor  at 
Michigan  City,  Ind.,  be  referred  to  a  special  board. 

This  is  an  exceedingly  troublesome  problem,  and  should  be  carefully 
studied  by  a  board  before  any  more  money  is  expended  upon  it. 

Henry  M.  Robert, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 

[Second  indorsemeDt] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  11, 1897. 
Respectfhlly  submitted  to  the  Secretary  of  War. 
Gapt.  0.  McD.  Townsend,  Corps  of  Engineers,  presents  for  approval 
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a  modified  project  for  carrying  on  the  work  of  improving  the  outer  har- 
bor at  Michigan  City,  Ind. 

Inviting  attention  to.  the  views  of  Ool.  H.  M.  Robert,  Corps  of  Engi- 
neers, the  division  engineer,  in  first  indorsement  hereon,  I  have  the 
honor  to  recommend  that  a  Board  of  officers  of  the  Corps  of  Engineers, 
to  consist  of  Lieut.  Col.  O.  J.  Lydecker,  Maj.  W.  L.  Marshall,  and  Capt. 
C.  McD.  Townsend,  be  constituted  to  consider  and  report  upon  the 
proposed  moditicatious,  the  Board  to  meet  at  Michigan  City  upon  the 
call  of  the  senior  member,  and  its  expenses  to  be  paid  irom  the  funds 
available  for  improving  Michigan  City,  outer  harbor,  Indiana. 

With  the  approval  of  the  Secretary,  the  order  constituting  the  Board 
will  be  issued  from  this  office. 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers^ 

United  States  Amiy. 

[Third  indonement.] 

Wae  Dbpabtment,  February  15^  1897. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 

[Fonrtli  indoraemeot.] 

Office  Chief  of  Enoineebs, 

U.  S.  Army, 

February  18^  1897. 
Kespectfully  referred  to  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
neers, for  consideration  and  report  by  the  Board  of  Engineer  Officers 
constituted  by  Special  Orders,  No.  8,  Headquarters,  Corps  of  Engi- 
neers, February  16,  1897. 

It  is  desired  that  the  Board  give  this  matter  full  and  complete  con- 
sideration and  that  its  report  be  rendered  at  as  early  a  date  as  practi- 
cable. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut.  Col.j  Corps  of  Engineers. 


eeport  of  board  of  engineers. 

United  States  Engineer  Office, 

Chicago,  III.,  March  6, 1897. 

General:  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders,  No.  8,  Headquarters  Corps  of  Engineers,  February  16,  1897, 
convened  at  Michigan  City,  Ind.,  pursuant  U>  call  of  the  senior  member, 
at  1.30  ]).  m.,  March  4, 1897.  After  examining  the  harbor  the  Board 
adjourned  to  meet  at  10  a.  m.,  March  5, 1897,  at  the  United  States.Engi- 
neer  Office,  Chicago,  HI.  The  Board  met  pursuant  to  adjonrnment, 
and  after  an  examination  of  the  modified  project  submitted,  and  careful 
consideration,  submits  the  following  report: 

The  projects  of  1876  and  1882  for  the  construction  of  an  outer  harbor 
at  Michigan  City,  Ind.,  under  which  work  has  heretofore  been  prose- 
cuted at  this  locality,  contemplated  the  formation  of  a  harbor  of  refuge 
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not  only  for  vessels  trading  at  this  port,  but  also  for  any  which  may 
be  exposed  to  storms  in  the  southeastern  portion  of  Lake  Michigan.  The 
shoaling  which  has  taken  place  since  the  projects  were  submitted  has 
so  reduced  the  area  of  waterway  protected  by  the  proposed  works  and 
rendered  the  entrances  to  the  protected  area  so  difficult  that  the  Board 
is  of  the  opinion  that  the  construction  of  a  harbor  of  refuge  on  the  lines 
proposed  will  not  adequately  fulfill  the  purposes  for  which  it  was 
intended.  It  has  therefore  to  recommend  that  the  outer  western  break- 
water (EF)  be  removed,  that  the  eastern  harbor  pier  be  extended  a 
distance  of  600  feet  on  the  line  shown  (AB)  on  the  accompanying  map, 
and  that  a  detached  breakwater  to  protect  the  harbor  from  westerly 
storms  be  constructed  on  a  line  also  shown  on  the  map  (CD),  the  length 
of  this  breakwater  at  present  to  be  limited  to  1,500. 

The  Board  is  of  the  opinion  that  a  harbor  constructed  on  these  lines 
will  subserve  the  needs  of  commerce  for  many  years.  An  entrance 
(BC)  between  breakwaters  is  obtained  having  a  width  of  650  feet,  and 
there  is  a  space  1,500  feet  wide  between  the  southwestern  end  of  the 
west  breakwater  and  the  16-foot  contour.  The  entrance  to  the  inner 
harbor  is  adequately  protected  from  storms,  and  an  ample  area  afforded 
in  the  outer  harbor  for  such  vessels  as  at  the  present  time  might  seek 
shelter  from  storms  in  this  portion  of  the  lake.  While  a  gradual  exten- 
sion of  the  shore  line  in  this  locality  is  to  be  anticipated,  a  further 
extension  of  the  breakwaters  in  a  northerly  direction  can  readily  be 
made  which  will  protect  tbe  entrance  between  them  from  sand  encroach- 
ment, should  it  ever  become  necessary.  The  area  protected  from  storms 
can  also  readily  be  increased  by  extending  the  westerly  breakwater  in 
a  southwesterly  direction,  if  required  by  the  growth  of  commerce. 

The  question  of  closing  the  entrance  to  the  outer  basin  the  Board 
considers  one  of  maintenance,  which  can  more  properly  be  considered 
when  the  repairs  to  the  existing  structures  become  necessary. 

The  estimate  of  the  cost  of  the  work  is  as  follows  > 

1,500  linear  feet  crib  breakwater,  at  $125 $187,500 

600  linear  feet  crib  breakwater,  at  $115 69,000 

256,500 
Contingencies,  10  per  cent 25,650 

Total 282,150 

The  exterior  breakwater  to  be  constructed  of  cribs  30  feet  wide  on  a 
stone  foundation,  and  the  extended  pier  of  same  width,  founded  upon 
piles,  in  accord  with  most  improved  practice. 

The  material  in  the  western  breakwater,  the  removal  of  which  is 
recommended,  is  considered  of  value  in  the  construction  of  the  break- 
waters proposed  more  than  sufQcient  to  pay  for  its  removal. 
All  of  which  is  respectfully  submitted. 

G.  J.  Lydeckeb, 
Lieut.  CoL,  Corps  of  Ungineers. 
W.  L.  Marshall, 
Major,  Corps  of  Engineers, 

O.  MoD.  TOWNSEND, 

Oaptainy  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
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IMPROVEMENT  OF  ST.  JOSEPH  HARBOR,  MICHIGAN. 

The  improveineiit  of  St.  Joseph  Harbor  bas  consisted  in  deepening 
the  St.  Joseph  Eiver  along  the  front  of  the  city  of  St.  Joseph,  protecting 
its  ontlet  into  Lake  Michigan  by  timber  piers,  and  dredging  a  canal, 
about  1  mile  in  length,  from  the  St.  Joseph  Biver  to  the  city  of  Benton 
Harbor.  The  object  of  the  improvement  is  to  provide  a  navigable  chan- 
nel of  the  depth  of  16  feet  from  Lake  Michigan  to  the  upper  limits  of 
St.  Joseph,  and  of  13  feet  thence  to  Benton  Harbor.  When  the  work  was 
commenced  in  1836,  the  outlet  to  St.  Joseph  Biver  was  obstructed  by  a 
sand  bar,  through  which  a  shifting  and  exposed  channel  existed  with 
depths  fluctuating  between  3  and  7  feet,  while  Benton  Harbor  was 
without  a  navigable  waterway  to  the  lake.  Work  was  commenced  in 
1836,  and  there  had  been  applied  to  it  $460,835.87  to  June  30, 1896.  At 
the  close  of  the  last  fiscal  year  there  was  an  available  depth  of  12  feet 
at  the  entrance  to  the  harbor  and  a  narrow  channel  with  a  depth  of 
13  feet  within.  The  extent  and  condition  of  the  pier  work  at  the  same 
time  were  as  follows: 

Niyrik  pier  and  revetment,  comprising  831  feet  pile  work  and  1,182 
feet  crib  work,  had  a  total  length  of  2,013  feet,  and  projected  960  feet 
beyond  the  shore  line;  between  Stations 4  +  55  and  13  +  78,  a  distance 
of  923  feet,  this  pier  was  badly  dilapidated,  had  been  several  times 
breached  and  temporarily  repaired  and  its  reconstruction  was  a  matter 
of  urgent  necessity;  the  remainder  of  the  work  was  in  good  or  fair 
condition,  but  lacked  filling  in  some  parts. 

The  south  pier  J  comprising  606  feet  of  pile  work  and  213  feet  of  erib 
work,  had  a  total  length  of  819  feet,  and  projected  480  feet  beyond  the 
shore^  line.  It  was  in  fair  condition,  but  required  a  large  amount  of 
additional  filling,  the  stone  throughout  the  pile  section  being  gone  to 
below  the  water  level. 

The  work  of  rebuilding  the  north  pier  was  done  by  Government  plant 
and  hired  labor.  The  north  pier  was  cut  down  to  the  level  of  the  zero 
of  the  gauge  between  Stations  9+22  and  13+78^  a  double  row  of  sheet 
piling  was  driven  in  front  of  the  old  work,  secured  between  guide  tim- 
bers, to  which  they  were  securely  bolted,  and  protected  by  white  oak 
piles  driven  3  feet  between  centers,  and  faced  by  a  10  by  12  inch  white 
oak  wale.  At  distances  of  9  feet,  a  tie  rod  passes  through  the  entire 
structure,  being  bolted  through  a  rear  wale  placed  behind  the  rear  i)or- 
tion  of  the  old  structure.  The  superstructure  consists  of  five  courses 
of  white  pine  timber  in  the  front  wall  and  three  in  the  rear,  suitably 
joined  by  cross-ties.    The  work  was  completed  October  10, 1896. 

On  May  3, 1897,  a  contract  was  entered  into  with  Eslow  &  Munroe 
for  completing  the  repairs  to  the  north  pier.  Operations  were  begun 
under  this  contract  May  26,  but  at  the  close  of  the  fiscal  year  the  only 
work  done  was  to  cut  down  the  old  pier  and  assemble  the  material 
required  for  the  new  one. 

During  the  fall  of  1896  dredging  operations  were  carried  on  in  this 
harbor  with  the  U.  S.  dredge  Saginaw;  52,575  cubic  yards  of  material 
were  removed  from  the  harbor,  resulting  in  temporarily  obtaining  a 
ebannel  80  feet  wide  and  18  feet  deep  from  the  entrance  to  the  harbor 
to  Station  6,  a  distance  of  1,400  feet,  a  cut  of  40  feet  width  and  16  feet 
deep  in  front  of  St.  Joseph  and  through  the  Benton  Harbor  Oanal. 
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SoiiudiDgs  made  in  April,  1897,  showed  an  insufficient  depth  along  the 
docks  of  the  Benton  Harbor  basin,  11  feet  on  the  shoal  at  the  entrance 
to  the  Beuton  Harbor  Canal  and  13  feet  on  the  shoal  outside  the  north 
pier.  Dredging,  under  a  contract  with  William  A.  Starke,  dated  March 
26, 1897,  was  commenced  April  21^  and  the  harbor  reopened  by  May  29, 
52,666  cubic  yards  of  material  being  removed. 

The  total  amount  expended  in  making  and  maintaining  improvements 
at  this  harbor  from  1836  to  June  30,  1897,  is  $479,043.74,  of  which 
$18,207.87  was  expended  during  the  last  fiscal  year. 

In  order  that  the  projected  improvements  at  this  harbor  may  be 
accomplished  and  maintained,  it  is  most  important  that  the  piers 
be  promptly  extended,  and  that  both  sides  of  the  Benton  Harbor 
Canal  be  protected  by  substantial  and  sand-tight  revetments.  If  an 
entrance  depth  of  16  feet  is  to  be  obtained  and  kept,  it  can  only  be  done 
by  carrying  the  covering  piers  out  to  the  curve  of  18-foot  depths  beyond 
the  outer  bar.  Dredging  may  open  the  channel,  but  the  first  storm  that 
follows  is  certain  to  fill  it  up  again,  thereby  destroying  what  has  been 
gained  at  a  large  expenditure  of  time  and  money,  for  dredging  in  the 
open  lake  is  a  slow  and  expensive  operation.  It  is  therefore  the  poorest 
possible  policy  to  depend  upon  any  outside  dredging  for  the  projected 
16  foot  entrance  channel.  To  carry  the  north  pier  to  this  18-foot  curve 
requires  an  extension  of  1,000  feet,  and  it  will  take  double  that  for  the 
corresponding  extension  of  the  south  pier.  The  St.  Joseph  and  Paw 
Paw  rivers  make  very  considerjible  deposits  in  the  upper  part  of  St. 
Joseph  Harbor  when  they  are  at  freshet  stages,  and  dredging  will  always 
be  required  to  clear  the  inner  harbor  of  these  deposits.  The  construc- 
tion of  revetments  on  both  sides  of  the  Benton  Harbor  Canal  is  neces- 
sary for  reasonable  permanence  of  any  dredged  channel  there,  but  these 
revetments  should  not  be  built  at  the  expense  of  the  United  States. 
Unless  the  local  authorities  will  take  the  matter  in  hand  and  provide 
for  their  construction  and  maintenance  in  approved  condition,  it  is  a 
question  whether  the  Government  should  continue  to  maintain  this 
channel  way,  as  the  dredged  channel  soon  fills  up  with  material  washed 
from  its  unprotected  banks.  The  north  side  of  the  canal  is  revetted 
all  the  way  up  to  Benton  Harbor,  though  some  parts  of  the  work  are 
old  and  nearly  unservicable,  but  on  the  south  side  there  is  no  revet- 
ment worthy  of  mention.  The  canal  is,  in  fact,  a  long,  narrow  slip, 
wholly  artificial,  dredged  from  the  upper  end  of  St.  Joseph  Harbor  to 
Benton  Harbor  for  local  benefit.  It  is  from  85  to  100  feet  wide,  over 
4,000  feet  long,  and  because  it  is  not  properly  revetted  its  navigability 
is  maintained  only  by  repeated  dredgings,  once  a  year  certainly,  and 
frequently  twice.  So  long  as  this  dredging  continues  to  be  done  by  the 
Government  unconditionally,  it  does  not  appear  likely  that  the  much- 
needed  revetment  will  be  built  at  local  expense.  Nevertheless,  the 
records  show  that  when  the  Government  first  entered  upon  the  work 
of  dredging  there,  it  was  with  the  understanding  that  the  necessary 
revetments  would  be  promptly  built  in  just  that  way. 

While  there  is  indicated  above  the  extent  of  pier  construction  that  is 
necessary  for  securing  the  entrance  depth  that  is  designed  for  this  har- 
bor, the  present  approved  project  of  improvement  provides  for  only  860 
linear  feet  of  pier  in  addition  to  what  is  already  built.  The  estimate 
for  pier  construction  is  therefore  limited  accordingly.  The  appropria- 
tion made  by  the  river  and  harbor  act  of  June  3, 1896,  will  probably  be 
absorbed  in  putting  the  old  piers  in  safe  and  serviceable  condition^  and 
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in  doiug  the  larjs:e  amount  of  dredging  that  is  required  under  existing 
conditions  for  keeping  the  harbor  open  to  navigation  and  commerce. 

The  estimate  for  1899  is  therefore  as  follows :  For  850  linear  feet  of  pier 
extension,  $85,000;  for  dredging  and  minor  repairs  of  piers,  $10,000; 
making  in  all,  with  an  allowance  of  about  5  per  cent  for  contingencies, 
$100,000. 

The  harbor  is  in  the  Grand  Hayen  colleotion  distriot,  and  the  nearest  port  of  entry 
is  Grand  Hayen.  Mioh.  The  Liffht-Hoase  Establishment  maintains  a  fourth-order 
revolying  coast  light  on  the  blaff  south  of  the  harbor,  and  range  lights  and  fog  bell 
on  the  north  pier.    There  is  a  life-saying  station  near  the  east  end  of  north  pier. 

Original  estimated  cost  of  the  work  as  reyised  in  1892 $519, 113.00 

Whole  amount  expended  to  June  30,  1S97 479,043.74 

Money  statement. 

July  1, 1S96,  balance  unexpended $32,276.33 

June  30, 1S97,  amount  expended  during  fiscal  year 18,207.87 

July  1, 1897,  balance  unexpended 14,068.46 

July  1,  1897,  outstanding  liabilities $804.66 

July  1, 1897,  amount  coyered  by  uncompleted  contracts 9, 038. 21 

9,842.87 

Jnly  1,1897,  balance  ayaUable 4,225.59 

(Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 
Amount  Uiat  can  be  profitably  expended  in  fiscal  year  ending  J  tme  30, 1 899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 


Jppropriaiion$  for  improving  Si,  Joseph  Harbor  and  River,  Michigan, 


July  4,  1836 $20,000 

March  3. 1837 15,000 

July  7, 1838 51,113 

Maroh3,1843 25,000 

June  11,  1844 20.000 

August  30,  1852  • 10,000 

June  28, 1864  (allotment) 15, 000 

June23,  186) 6,000 

March  2, 1867 23,000 

Allotted  from  harbors  on 
Northwestern     Lakes, 

1867 $7,500 

Transferred   in    1870    to 
Grand  Hayen  Harbor . .        500 

7,000 

July  11, 1870 15,000 

March  3, 1871 10,000 

June  10,  1872 3,000 


June  23,  1874 $2,000 

March  3, 1875 35,000 

August  14, 1876 12,000 

June  18.  1878 12,000 

March  3, 1879 6,000 

June  14,  1880 8,000 

March  3, 1881 10,000 

August2,  1882 12,000 

July  5, 1884 15,000 

August  5, 1886 10.000 

August  11, 1888 12.000 

September  19, 1890 20,000 

July  13, 1892 59,000 

August  17, 1894 30,000 

June  3,  1896 30,000 

Total 493,113 


'Amount  carried  to  surplus  fund,  80  cents. 
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Jh$tract  ofUdtfar  repairing  G^vermmeni  pier  at  St,  Joeeph,  Mick.,  received  and  opened 
ApHl  S2y  1897,  in  accordance  with  advertUement  dated  March  U,  1897,  hy  Capt.  C.  MeD, 
Tawneend,  Corps  of  Engineers, 
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$1.70 

$2.90 

$5.25 

$5.00 

$26.00 

2 

2i 

H 

2i 

8* 

$4,853.66 

George  Cooper.  Mani- 
towoc, Wis 

1.50 

2.00 

4.76 

3.00 

30.00 

2.9 

2.9 

2.9 

2.9 

2.9 

4,575.08 

John  J.  Granyille,  Sa«;- 

inaw.  Mich 

2.00 

4.50 

5.50 

7.00 

25.00 

2* 

5 

5 

5 

8 

4,970.00 

Nelson     J.     Gaylord, 
Ludington,  Mich..., 

2.50 

3.00 

4.50 

2.00 

33.25 

2i 

2| 

2i 

2i 

21 

5.082.81 

John  M.  AUmendinger, 

Benton  Harbor,  Mibh . 

3.37 

3.00 

6.00 

4.00 

25.50 

2 

3 

H 

3| 

2| 

5.000.17 

W.  MolTor,  Marseilles, 

111 

2.00 

4.00 

G.50 

3.75 

29.00 

8 

3i 

3i 

8 

3* 

5,139.58 

Chicago  Star  Constmc- 

tion   and   Dredging 

Co..  Chicago,  111 

2.60 

1.60 

6.50 

4.60 

34.00 

8 

8* 

H 

3| 

8» 

6.5(4.21 

a  Contract  entered  into  May  3, 1807. 

List  of  contracts  in  force  for  improving  St.  Joseph  Harbor,  Michigan, 

William  A.  Starke,  dredging,  dated  March  26,  1897;  approved  April  9,  1897;  date 
of  beginning,  .April  1,  1897 ;  date  of  expiration,  September  15,  1897. 

Eslow  &  Munroe,  pier  work,  dated  May  3,  1897;  approved  May  20,  1897;  date  of 
beginning,  May  1,  1897 ;  date  of  expiration,  Octob.er  1,  1897. 

COHMRBCIAL    STATISTICS,    ST.    JOSEPH    AND    BENTON    HARBOR,    MICHIGAN,    FOB 
CALENDAR  YEAR  ENDING  DECKMBKR  31,    1896. 

Entrances  and  clearances. 


Calendar  year. 

Voaaela  entered. 

Vessels  cleai-ed. 

Number. 

Tonnage. 

Number. 

Tonnage. 

1890 

948 

742 

1,726 

1,576 

1,100 

779 

886 

131, 607 
215,334 
707, 285 
1, 125. 063 
900,000 
327,384 
489.081 

946 

743 

1,727 

1,575 

1,100 

727 

833 

131,396 

1891 

219,591 

1892 

707,786 

1803 

1, 125. 938 

1894 

000,000 

1895 

827,837 

1800 

435,088 
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BeoeipU  and  9hipment9  Ity  vessel  at  Si,  Joseph' and  Benton  Harbor,  Michigan,  1896. 

[Compiled  from  eiUitementa  furniMhed  by  the  Gniham  A  Morton  Tran8portAtion  Company,  of  St. 
Joseph.  Mich.,  and  the  collector  of  cnstoms  at  Grand  Haven,  Mioh  ] 


Articlee  received. 

Tons. 

Artiolee  ahipped. 

Tons. 

Coal 

1,200 

70,244 

6.600 

750 

5.583 

1.430 

61 

62,800 

200 

168,313 

1,850 

1.528 

26.000 

4.200 

Farm  products,  miacellaneous 

Fifth. 

1.600 

250 

Grain 

Flour 

6.070 

Gravel 

Fruit 

36,000 

Hav  and  feed                

Lfime  and  cement. .......... .... ...... 

30  850 

Live  stock - -. 

53 

Liive  Atock                          .   -             ... 

Lumbec .     ........>............ ..t^-- 

1,108 

Lumber  ..  ............................ 

Machinery 

300 

Machinery 

Merchand  ise,  genornl 

184,860 

Merchandine,  general 

Paper 

1,000 

Paper 

Pig  iron 

3,305 

Pie  iron 

Pwatoea 

1,600 

Salt 

Total 

Wood 

274  081 

Total 

350,659 

In  addition  to  the  above,  a  total  of  140,000  pasBengen  was  carried  by  vessoUi  trad- 
ing at  this  port. 

JJ3. 

IMPROVEMENT  OF  ST.  JOSEPH  RIVER,  MICHIGAN. 

The  only  portion  of  this  stream  now  navigated  is  from  the  month  at 
St.  Joseph  to  Berrien  Springs,  a  distance  of  about  26  miles  by  river, 
thongh  the  land  distance  between  the  two  places  is  but  little  more  than 
half  that.  It  is  very  crooked,  obstructed  by  numerous  shoals  and  rip- 
plefi  over  which  the  water  flows  in  thin  sheets,  and  with  channel  depths 
of  from  24  to  30  inches;  the  intervening  pools  are  generally  from  4  to  6 
feckt  deep,  and  some  of  them  6  oi:  even  8  feet. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $2,500  for 
improving  the  river  within  the  limits  above  indicated,  and  a  project  for 
its  expenditure  with  a  view  to  obtaining  a  low- water  channel  of  3  feet 
was  approved  March  27,  1889.  The  plan  of  operations  provided  for 
removing  snags  and  sunken  logs,  closing  secondary  channels  by  brush 
and  stone  dams,  and*  concentrating  the  flow  of  water  at  other  points  as 
found  necessary  by  wing  dams.  The  plan  has  been  followed  as  far  as 
could  be  with  the  small  sums  appropriated  for  the  work,  and  has  pro- 
vided the  anticipated  depth  of  3  feet  at  the  improved  places,  but  other 
shoals  remain,  and  the  structures  already  erected,  having  necessarily 
been  of  a  light  and  inexpensive  character,  are  in  need  of  additions  and 
repairs. 

During  the  past  fiscal  year  no  work  has  been  done. 

The  total  amount  expended  on  the  river  to  June  30, 1897,  is  $4,862.02, 
of  which  $12.45  was  spent  during  the  past  fiscal  year. 

This  navigation  may  be  kept  up  at  an  exi>enditure  of  $500  annually; 
and  if  it  is  to  be  done  the  next  appropriation  should  be  $1,000  in  view 
of  the  established  custom  of  making  such  appropriations  once  in  two 
years. 

The  original  estimated  cost  of  the  work,  in  1880,  was  $11,300. 
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Money  statement. 

July  1, 1896,  balancA  nnexpended $660.43 

June  30, 1897,  amount  expended  during  fiscal  year 13. 45 

July  1,  1897,  balance  nnexpended 637.98 

July  I,  1897,  ontetanding  liabilities 46.50 

July  1,  1897,  balance  available 591.48 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 800. 00 
Amor  nt  tliat  can  he  prolitabiy  expended  in  fiscal  year  ending  June 30, 1899     1, 000. 00 
Siibiiiitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriatioHB  far  improring  St  Joseph  Biver,  MiehUfan, 

August  11,  1888 $2,500.00 

Septembers,  1890 1,000.00 

July  13,  1892  (allotment) 1,000.00 

August  17, 1894 500.00 

June  3, 1896 500.00 

Total 6,500.00 

Whole  amount  expended  to  June  30, 1897,  $4,862.02. 


COMMKRCIAL  STATISTICS,   ST.  JOSEPH  RIVER,  MICHIGAN,  FOR  CALENDAR  TEAR 
ENDING  DECEMBER  31,   1896. 

The  steamer  Maff  Graham  (95  tons,  load  draft,  30  inches)  carried  passengers  and 
6,201  tons  miscellaneous  freight  between  St.  Joseph  and  Berrien  Springs. 

An  additional  steamer,  the  Edna  (2  tons),  lias  run  up  the  river  Arom  St.  Joseph  on 
excursion  business,  carrying  passengers  only. 

A  new  river  steamer  is  bemg  built  by  Dralce  A  Wallace,  of  St.  Joseph,  Mich. 


J  J  4. 

IMPROVEMENT  OP  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Before  improvement  by  the  General  Government  the  citizens  of 
South  Haven  had  constracted  piers  and  revetments  at  the  month  of 
the  Black  Kiver,  and  thereby  obtained  a  channel  into  Lake  Michigan  6 
or  7  feet  deep  and  85  feet  wide.  The  improvement  thus  started  was 
taken  up  by  the  Government  in  1867,  under  a  plan  of  operations  that 
provided  for  increasing  the  channel  to  a  width  of  120  feet  between 
piers  extended  far  enough  into  Lake  Michigan  to  obtain  and  hold  a 
navigable  depth  of  12  feet.  The  original  project  was  subsequently 
modified  to  make  the  entrance  width  between  piers  177  feet  and  extend 
the  navigable  channel  upstream  to  the  highway  bridge,  about  half  a 
mile  above  the  piers.  The  total  length  of  piers  and  revetments  built 
up  to  the  year  1888  aggregated  3,145  feet,  and  no  extensions  have  been 
made  to  them  since  that  time. 

The  condition  of  the  harbor  works  at  the  beginning  of  the  last  fiscal 
year  was  as  follows: 
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North  pier^  comprising  607  feet  of  crib  work,  524  feet  pile  pier  and 
revetment,  and  463  feet  sbeet-pile  revetment,  has  a  total  length  of 
1,594  feet  and  projects  650  feet  beyond  the  shore  line. 

South  pier,  comprising  657  feet  of  crib  work,  143  feet  pile  revetment, 
and  854  feet  plank-beam  revetment,  has  a  total  length  of  1,554  feet  and 
projects  470  feet  beyond  the  shore  line.  The  plank-beam  revetment  is 
badly  wrecked  in  parts,  the  remainder  liable  to  give  way  at  any  time, 
and  all  should  be  rebuilt;  but  it  is  believed  that  appropriations  for  the 
improvement  of  this  harbor  should  no  longer  be  charged  with  the 
expense  of  maintaining  this  inferior  revetment,  as  the  adjoining  prop- 
erty is  mostly  occupied  and  used  for  commercial  purposes  by  private 
parties  and  corporations. 

The  depth  of  water  available  was  14  feet,  resulting  from  recent 
dredging. 

During  the  past  fiscal  year  the  superstructure  of  the  north  pier  from 
Station  4+65  to  9+87  was  rebuilt,  and  of  the  south  pier  from  Station 
8+54  to  9+97,  under  a  contract  with  Nelson  J.  Gaylord  dated  May  28, 
1896.  No  dredging  has  been  required  during  the  past  season,  and  at 
the  close  of  the  year  an  available  channel  existed  having  a  minimum 
depth  of  13  feet. 

A  contract  was  entered  into  May  6, 1897,  with  Eslow  &  Munroe  for 
an  extension  of  350  linear  feet  to  the  south  pier.  Material  has  been 
collected  but  no  work  done.  It  is  proposed  to  construct  at  this  locality 
the  sand-tight  pier  revetment  invented  by  Maj.  William  L.  Marshall, 
Corps  of  Engineers,  and  successfally  employed  by  him  in  the  construc- 
tion of  docks  and  wharves  at  Chicago. 

The  total  expenditure  by  the  Government  in  making  and  maintaining 
the  improvements  at  this  harbor  up  to  June  30, 1897,  is  $230,828.47,  of 
which  $9,185.53  was  spent  during  the  last  fiscal  year. 

In  order  to  realize  the  approved  project  of  improvement  at  this  har- 
bor it  is  essential  that  the  piers  be  extended  to  15  feet  of  water  in  Lake 
Michigan,  which  will  require  additions  of  230  and  450  feet  to  the  north 
and  south  piers,  respectively.  The  last  approved  estimates  provide 
for  extensions  aggregating  but  350  feet,  less  than  half  what  is  needed. 

The  estimate  for  1899  is  as  follows:  For  350  feet  of  pier  extensions, 
$35,000;  miscellaneous  repairs  and  dredging,  $5,000;  contingencies, 
sui)ervision,  office  expenses,  etc.,  $5,000;  in  all,  $45,000. 

This  harbor  is  in  the  Grand  Haven  collection  district,  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mich.  The  light-honse  establishment  maintains  a  harbor  light  on 
the  south  pier.    There  is  a  life-saving  station  near  the  inner  end  of  the  north  pier. 

Original  estimated  cost  of  work,  1866,  amended  in  1869, 1872,  and  1892..  $262, 000. 00 
Whole  amount  expended  to  JuneSO,  1897 230,828.47 

Money  statement 

July  1, 1896,  balance  unexpended $30,357.06 

June  30, 1^,  amount  expended  during  fiscal  year 9,185.53 

#  ■ 

July  1,  1897,  balance  unexpended 21,171.53 

.July  1, 1897,  outstanding  liabilities $12.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 15, 541. 78 

16,553.78 

July  1, 1897,  balance  available .' 5,617.75 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  endi  ng  June  30, 1899    45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriatiana  for  improving  kmrhor  at  SotiMi  flaven,  Miok. 


March  2, 1867 $43,000 

July  11, 1870 10,000 

March  3, 1871 15,000 

Jane  10,  1872 12,000 

Mftrch3,1878 20,000 

June  23,  1874 10,000 

March  3, 1875 10,000 

August  14,  1876 10,000 

June  18,  1878 12,000 

March3,  1879 7,500 

June  14,  1880 6,000 


March  3, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11, 1888.... 
September  19, 1890. 

July  13, 1892 

August  17, 1894.... 
June  3,  1896 


$5,000 
10,000 
7,500 
5,000 
10,000 
15,000 
10,000 
20,000 
15,000 


Total 252,000 


Jhairact  of  bids  for  pier  extennon  at  South  Haven  Harbor ^  Michigan^  received  and  opened 
April  S7y  1897 f  in  accordance  tcith  advertisement  dated  March  S9, 1897,  by  Capt,  C  MeD. 
Townaend,  Corps  of  Engineers. 


No. 


Name  And  address 
of  biddsr. 


85 

1^^ 


II 


an 

=1 


1555 

m 


its 


II 


Al 

2 
8 
4 

5 

6 


No. 


•  1 
2 
8 
4 

5 
6 


Ctasrle- 


Ealow    ft  Monroe, 
voix,  Mich 

John  M.  Allmendliigor,  Ben- 
ton Harbor,  Mioh 

l^elKon  J.  Gaylord,  Liiding- 
ton,  Mich 

Chicafio  St«r  Countruotion  &, 
Dredging  Co.,  Chicago, 111., 

Handler  StLntu  Towing  and 
Dock  Co.,  Chicngo,  111 

John  J.  Granville,  Saginaw, 
Mich 


Name  and  address 
of  bidder. 


OentM. 
35 


50 


55 


OenUi. 
35 


$14. 50 
15.00 
15.00 
17.00 
15.00 
17.00 


$20. 
26. 
20. 
25. 
20. 
20. 


I 


$35.00 
80.00 
32.00 
40.00 
35.00 
30.00 


$19.00 
22.00 
18.00 
10.80 
20.50 
20.00 


$2fi.00 
27.00 
28wOO 
24.00 
29.00 
25.00 


Cent*. 
2 

2 

135 

15 

2 

15 


Ealow  &.  Mnnroe,  Charlo- 
Yoix,  Mich 

John  M.  Allmendingcr,  Bon- 
ton  Harbor,  Mich 

Nelaon  J.  Gaylord,  Luding- 
ton,  Mich 

Chicago  Star  ConHtructlon  Se. 
Dredging  Co.,  Chicago,  111. . 

Hau8h<r  &.  Luiz  Towing  and 
Dock  Co,  Chicago,  111 

John  J.  Granville,  Saginaw, 
Mich 


4 


CenU. 
125 

8 

125 

8.5 

2 

4 


CtntM. 
125 

3.6 

125 

8 

8 

4 


CenU. 
125 

8.5 

125 

8.5 

2 

4 


GO 


OtnU. 
3 

15 

125 

3.5 

4 

4 


6ft 

t8 


QQ 


$6.50 
6.00 
6.75 
7.60 
7.60 

10.00 


"I 


CenU. 
20 

25 

24 

30 

20 

40 


Z  O  9 


Genu. 
25 


24 


a  . 
2l 

Ok 


$13,04L78 
18,205.3 
18,823.66 
13.487.44 
13,448.46 
15,38L42 


•  Contraot  entered  into  May  6, 1897. 

List  of  contracts  in  force  for  improving  South  Haven  Harbor,  Michigan, 

William  A.  Starke,  dredgiug,  dated  March  26, 1897;  approved  April  9, 1897;  date  of 
beginDing,  April  1,  1897;  date  of  expiration,  September  15, 1897. 

Eslow  &  Munroe,  pier  work,  dated  May  6,  1897;  approved  May  24,  1897;  date  of 
beginning,  May  15, 1897;  date  of  expiration,  November  1, 1897. 
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OOMMSBOIAL  8TATI8T1G8,  SOUTH  HAVEN  HARBOR.  MXCHIQAK,  FOR  GALKNDAR  TBAR 
■NDINO  DXCXMBKR  3l,  1896. 

EntrtMoei  and  6Uaranee$, 


GalendAr  year. 


Kamber. 


TonnAge. 


Calendar  yew. 


Kam1)er. 


Tonnage. 


1889  (eetimAted) 

1880 

1881 

1883 


1,080 
1,246 
2,884 
8,000 


128,880 
201.880 
212,100 


1898 
1894 
1806 
1890 


8,822 
8,240 
8,222 
1,218 


251,730 
228,246 
238,060 
848, 016 


During  the  year  an  additional  line  of  boats  was  established  between  this  port  and 
Chicago,  m. 

BeeHpts  and  $hipmenU  hy  veueU,  1896, 

(Oomplled  from  ttolement  Amithed  by  C.  J.  Monroe,  eeq.,  Soath  HsTon,  Mich.] 


Tons. 


AxtleleeeUpped. 


Tona. 


Briek 

Coal 

Floor 

Hay  and  feed 

Hidea 

Iron  and  machinery  .. 

Lime  and  eement 

Lumber 

Merchandlae  (general) 

Salt 

Stone 

Tan  bark 

Total 


877 

8,660 

660 

1,600 

802 

480 

620  I 

8,006  ' 

6,438 

670  , 
1,200 
8,800 


38»113 


Briek  and  graTel 

Flour 

Fruit 

Hay  and  feed 

Leather 

Lumber 

Machlnerr 

Merobandise  (general) 

Potatoea 

Slaba 

Stone 

Tan  bark 

Total 


1,280 

310 

29,895 

500 

820 
6,288 
1,960 
7,187 

405 
1,200 
1,270 
1,200 


61.770 


In  addition  to  the  aboTO,  a  total  of  4,200  passengers  was  carried  by  vessels  trading 
at  this  pork 


JJ5. 
niPBOYEMENT  OF  SAUGATUCE  HARBOB,  inCHIOAN. 

This  harbor  is  at  the  mouth  of  the  Kalamazoo  Biver  aud  had  a  chan- 
nel depth  before  improvement  not  exceeding  5  feet.  Its  condition  was 
first  improved  by  a  private  company,  which  built  two  slab  piers  for 
confining  the  river  current  and  thereby  obtained  a  channel  depth  of  7 
feet  temporarily.  Its  further  improvement  was  commenced  by  the  Gen- 
eral Government  in  1869.  The  object  sought  by  the  present  project  of 
improvement  was  to  obtain  an  entrance  channel  to  the  Kalamazoo 
Biver  of  12  feet  depth,  protected  by  piers  200  feet  apart,  and  to  extend 
the  same  depth  to  the  town  of  Saugatnck,  3  miles  above  the  entrance 
of  the  river  into  Lake  Michigan.  From  1869  to  1882  the  piers  were 
extended  and  interior  channel  revetments  constructed  until  they  had  a 
total  length  of  1,907  feet  on  the  north  and  3,863  feet  on  the  south  side, 
all  of  pile  work.  Since  1882,  appropriations  having  been  too  small  to 
keep  these  structures  in  repair,  they  have  gone  to  decay.  Tlie  nav- 
igable channels  opened  through  the  harbor  from  time  to  time  by  dredg- 
ing fill  up  again  very  soon  after  the  departure  of  the  dredge.  The  lake 
ends  of  the  piers  project  less  than  175  feet  beyond  the  Lake  Michigan 
shore  line  aud  are  entirely  inadequate  to  maintain  the  proposed  depths 
at  entrance,  even  if  they  were  in  proper  repair. 

The  condition  of  the  harbor  works  at  the  beginning  of  the  fiscal  year 
ENa  97 183 
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was  as  follows:  Tbe  north  pier^  with  a  total  length  of  715  feet  of  pile 
work,  filling  all  gone  and  seas  sweeping  through  the  work  withoot 
obstruction.  The  south  pier  projected  175  feet  from  the  shore  line,  and 
with  the  inshore  revetments  had  a  total  length  of  3,863  feet,  all  pile 
work.  For  a  distance  of  2,525  feet  from  the  outer  end  this  work  is  a 
wreck  above  water  and  has  lost  a  large  part  of  its  filling;  farther  inside 
the  timber  work  is  in  fair  condition,  but  the  filling  is  nearly  all  gone. 

Operations  during  the  past  year  were  limited  to  dredging.  The 
U,  S.  dredge  Farquhar  began  operations  June  30,  1896,  and  continued 
work  until  October  28,  assisted  from  August  7  to  28  by  the  U.  S. 
dredge  Saginaw;  76,713  cubic  yards  of  material  was  removed,  result- 
ing in  giving  a  narrow  channel  12  feet  in  depth  from  the  lake  to  the 
town  of  Saugatuck.  Soundings  in  May,  1897^  showed  that  the  effect 
of  the  dredging  had  been  effaced,  as  usual,  during  the  winter,  but  4  feet 
being  found  on  the  bar  in  front  of  the  entrance  and  a  narrow  channel 
of  75  feet  between  the  piers.  Under  a  contract  with  William  A.  Starke 
dredging  was  resumed  June  2,  1897,  and  at  the  close  of  the  fiscal  year 
32,675  cubic  yards  of  material  had  been  removed  and  the  harbor  was 
again  open  to  navigation  with  light  draft  boats. 

No  work  having  been  done  on  the  piers  or  revetments  during  the 
year,  they  remain  practically  as  they  were  at  the  beginning. 

The  total  expenditure  for  improving  this  harbor  to  June  30, 1897,  is 
$158,760.11,  of  which  $5,535.31  was  spent  during  the  past  fiscal  year. 

The  port  of  shipment  out  of  this  harbor  is  the  town  of  Saugatuck,  3 
miles  above  the  entrance  from  Lake  Michigan,  and  tbe  natural  difift- 
culties  in  the  way  of  making  and  maintaining  a  reliable  navigation  by 
the  present  line  of  water  travel  are  exceedingly  great.  The  ultimate 
abandonment  of  the  existing  outlet  to  the  Elalamazoo  liiver  is  author- 
ized  in  the  river  and  harbor  act  of  June  3, 1896,  which  provides  for 
commencing  work  on  an  alternative  project,  as  follows: 

Improving  Kalamazoo  BiTer,  Michigan,  from  Lake  Michigan  to  Sangatnck,  in 
accordance  with  the  alternative  project  sabmitted  January  twenty-eighth,  eighteen 
hundred  and  ninety-six,  five  thousand  doUars. 

The  appropriation  for  ^^  Improving  harbor  at  Saugatuck,  Mich.,''  is 
therefore  being  applied  to  maintaining  navigation  by  the  present  outlet 
until  provision  is  made  for  completing  the  new  one. 

The  estimate  submitted  for  189!)  is  therefore  as  ibllows: 

For  maintenance  of  the  old  harbor,  $10,000. 

This  harbor  is  in  the  Grand  Haven  collection  district,  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mich.  The  light-house  establishmeut  maintains  a  fifth-order  coast 
lijB^hti  on  the  north  side  of  the  entrance  and  a  harbor  light  near  the  end  of  the  soath 
pier. 

Original  estimated  cost  of  the  work,  1867,  modified  in  1869, 1870, 1875,  and 

lfe2 $175,699.46 

Whole  amount  expended  to  June  30,  1897 158,760.11 

Money  statement 

July  1, 1896,  balance  unexpended $14,214.20 

June  30, 1897,  amount  expended  during  fiscal  year 5, 535. 31 

July  1,  1897,  balance  unexpended 8,678.89 

July  1,  1897,  outstanding  liabilities $147.31 

July  1,  1897,  amount  covered  by  uncompleted  contracts 8, 000. 00 

8,147.31 

July  1,  1897,  balance  available 531.58 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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ApprcpriaUon$  for  improving  k&rhor  at  SoMgatuek,  Mich. 


July  25, 1868  (allotmeiit) $23,900 

April  10, 1869  (aUotment) 6, 039 

July  11. 1870 10,000 

March  3, 1871 10,000 

June  10, 1872 15,000 

March  3, 1873 10,000 

June  23,  1874 10,000 

March  3, 1875 10,000 

Augruat  14, 1876 3,000 

June  18,  1878 2,500 

March  3, 1879 6,000 


June  14, 1880 $5,000 

March  3, 1881 5,000 

AugU8t2,  1882 8,000 

July  5, 1884 4,000 

Augn8t5,  1886 8,000 

August  11,  1888 5,000 

July  13, 1892 5,000 

August  17,  1894 12,000 

June  3, 1896 10,000 

Total 167,489 


Contract  in  force  for  improving  Saugatut^  Harbor,  Michigan, 

William  A.  Starke^^dredging,  dated  March  26, 1897,  approved  April  9, 1897,  date  of 
beginning  April  1, 1897,  date  of  expiration  September  15, 1897. 


COMMRBCIAL   STATISTICS,   SAUGATUCK    HARBOR,  MICHIGAN,  FOB    GALEJNDAK  TKAB 
ENDING  DBCBMBBR  31,  1896. 

Entrance  and  6learance$. 


Knmher. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

X8M 

262 
314 
178 
492 

132,400 
76,300 
42,000 

120,000 

1886 

626 

863 

1,266 

168.682 
106,000 
134,948 
153,190 

1880 

18M 

1890 

1806 

1801 

1896 

1892a 

•Not  stated. 

Daring  the  year  the  Holland  &,  Chicago  Line  established  a  line  of  boats  between 
this  port  an4  Chicago,  HI. 

Beoeipti  and  akipmente  hg  vo$9el,  1896. 
[Compiled  from  atatement  ftamiabed  by  Heears.  GriiBn  4t  Henry,  Sangataek,  Micli.) 


Tons. 

Artlolee  aUpped. 

Tons. 

Baakete 

;,ooo 

600 

1,000 

600 

167 

32,126 

liah 

60 

Bricks 

Fmlt 

12,103 
67 

Qoal   

Flonr  and  feed .^-..-r^Tr^.r ,.... 

Potatoes 

133 

TifmA  cfnnMiib  uifl  AAlt 

Xotal .... 

Lntpb*!" - - 

12,343 

Total 

36,892 

In  addition  to  the  above  a  total  of  7,850  passengers  was  carried  by  vessels  trading 
at  this  port. 


J  J  6. 

IMPROVEMENT  OP  KALAMAZOO  BIVEB,  MICHIGAN. 

The  project  of  improvement  adopted  in  1896  provides  for  dredging 
the  river  If  miles  below  Sangatnck  and  making  a  new  cat  through  to 
Lake  Michigan,  to  obtain  an  entrance  channel  with  a  depth  of  12  feet. 
The  condition  of  the  river  prior  to  beginning  operations  nnder  previons 
projects  is  explained  in  the  rex)ort  on  <^  Improvement  of  Sangatnck 
Harbor,  Michigan."  The  estimated  cost  is  $150,000.  The  first  appro- 
priation of  $5,000,  made  in  the  act  of  Jnne  3, 1896,  is  insufficient  to 
begin  operations.  The  essential  portion  of  the  project  is  constructing 
works  which  will  create  a  new  entrance  for  the  river  into  Lake  Michigan. 
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Any  partial  cut  will  be  filled  by  winter  storms  in  the  same  manner  tliat 
the  existing  entrance  is,  and  the  entire  estimate  of  cost  should  be  avaU- 
able  before  work  is  undertaken. 
The  estimate  submitted  for  1899  is  therefore  $145,000. 

Original  estimated  cost  of  work,  1896 $150,000 

Money  statement. 

July  1, 1896,  balance nnexpended $5,000.00 

Jnlyl,  1897,  balance  unexpended 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 145, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1899  145,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 


JJ7- 
IMPROVEMENT  OF  HARBOR  AT  HOLLAND  (BLACK  LAKE),  MICHIGAN. 

The  first  steps  toward  establishing  a  harbor  at  this  place  were  taken 
by  the  citizens  of  Holland,  Mich.,  by  opening  a  channel  having  a  navi- 
gable depth  of  abont  5  feet  from  Blaok  Lake  into  Lake  Michigan,  and 
protecting  it  by  piers  and  revetments  made  of  brush  and  stone.  Con- 
tinnation  of  this  improvement  was  taken  in  hand  by  the  General  Gov- 
ernment in  1867,  existing  structures  strengthened  by  pile  and  crib 
work,  and  extended  until  (in  1880)  the  north  pier  and  revetment  had 
attained  a  total  length  of  1,854  feet  and  the  south  pier  1,691  feet.  They 
have  remained  without  exteusion  since  that  time.  The  approved 
project  calls  for  a  channel  depth  of  12  feet,  but  a  depth  of  from  only  8 
to  9  feet  can  be  maintained  while  the  piers  remain  in  their  present  con- 
dition. Increased  depths  are  attained  temporarily  by. repeated  dredg- 
ing. The  piers  are  not  only  far  too  short  to  protect  an  entrance  channel, 
but  their  older  portions  i)ermit  the  passage  of  large  quantities  of  sand 
through  and  under  them. 

The  condition  of  the  harbor  at  the  beginning  of  the  fiscal  year  was 
as  follows: 

yorth  pier  J  comprising  1,137  feet  of.  pile  work  and  717  feet  of  crib 
work,  had  a  total  length  of  1,854  feet,  and  projects  510  feet  beyond  the 
shore  line.  The  outer  end  of  the  pier  has  been  undermined  and  settled 
6.34  feet  below  its  proper  level.  The  section  of  old  crib  work  between 
Stations  3+20  and  5+44  was  in  a  very  shaky  condition,  and  about  to 
be  rebuilt.  The  rest  of  the  pier  was  in  fair  condition,  but  needed  addi- 
tional stone  filling  at  various  points. 

South  pier  J  comprising  993  feet  of  pile  work  and  698  feet  of  crib  work, 
had  a  total  length  of  1,691  feet,  and  projects  695  feet  beyond  the  shore 
line.  The  pier  was  in  fair  condition.  Additional  filling  was  required 
at  numerous  places. 

At  the  beginning  of  the  fiscal  year  dredging  operations  were  in  prog- 
ress with  Government  plant  for  the  restoration  of  the  required  widUi 
and  depth  of  channel.  The  work  was  completed  July  14, 1896,  and 
resulted  in  giving  a  channel  80  feet  wide  and  14  feet  deep  at  the  then 
existing  stage  of  water.  By  the  beginning  of  November  the  channel 
had  shoaled  to  10.5  feet,  and  the  dr^ge  was  sent  back  to  the  harbor. 
Dredging  was  continued  until  ^November  23,  when  navigation  ceasing, 
the  plant  went  to  Grand  Haven  into  winter  quarters.  The  amount 
dredged  during  the  season  by  the  Government  dredge  was  10,571  cubic 
yards.  In  April,  1897,  soundings  showed  that  the  channel  had  again 
shoaled  to  a  depth  of  12  feet  on  the  outer  bar  and  9  feet  at  the  entrance 
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between  piers.  Under  a  contract  with  the  Green's  Dredging  Company, 
dredging  operations  were  commenced  April  23  and  completed  June  7, 
resulting  in  a  dredged  channel  50  feet  wide  and  14  feet  deep  between 
piers  and  75  feet  wide  and  16  feet  deep  across  the  bar. 

The  result  of  dredging  done  during  the  year  was  to  maintain  the 
channel  in  a  fairly  serviceable  condition  during  the  time  it  was  most 
needed  for  local  navigation  and  commerce. 

The  total  amount  expended  for  improving  the  harbor  to  June  30, 1897, 
was  $209,533.76,  of  which  $6,110.70  was  spent  during  the  past  fiscal  year. 

The  condition  of  the  piers  at  the  close  of  the  year  was  substantially 
the  same  as  at  the  beginning. 

The  proposed  depth  of  12  feet  can  not  be  maintained  until  the  piers 
are  made  sand  tight  by  sheet  piling  and  extended  to  the  15-foot  curve 
in  Lake  Michigan,  which  is  now  about  350  feet  beyond  their  lake  ends; 
but  as  no  extensions  are  authorized,  its  cost  is  not  included  in  the  esti- 
mate submitted  below.  The  repairs  to  the  north  pier  will  be  under- 
taken during  the  next  fiscal  year. 

The  estimate  for  1899,  being  simply  for  doing  what  is  needed  to  put 
the  present  piers  in  serviceable  condition  and  provide  a  temporary 
ehannel  of  requisite  navigable  depth  by  dredging,  is  as  follows:  For 
sheet  piling  about  1,000  feet  of  piers,  $8,000;  dredging,  $4,000;  refill- 
ing piers  and  minor  repairs,  $2,000,  making,  with  an  allowance  of  about 
7  per  cent  for  contingencies,  a  total«of  $15,000. 

The  harbor  is  in  the  Grand  Haven  coUection  district  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mioh.  The  Light-Honse  Establishment  maintains  a  harbor  light 
near  the  enter  end  of  south  pier.  There  is  a  life-saving  station  near  the  inner  end 
of  south  pier. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1873. 1879. 1884. 

and  1882 $291,616.31 

Whole  amount  expended  to  June  30,  1897 299,533.76 

Money  statement 

July  1, 1896,  balance  unexpended $11,191.06 

June  30, 1897,  amount  expended  during  fiscal  year 6, 110. 70 

July  1, 1897,  balance  unexpended 5,080.86 

July  1,  1897,  outstanding  liabilities $28.00 

July  1, 1897,  amount  coyered  by  unoompleted  contracts 2, 636. 38 

2,664.38 

July  1, 1897,  balance  available 2,415.98 

{Amount  that  can  be  profitablv  expended  infiscalvear  ending  June  30, 1899    15, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


ApproprioHofu  far  impr(nfing  harbor  at  Holland  (Black  Lake),  Mkh, 


Black  Lake: 

August  30, 1852* $8,000.00 

June  23,  1866 55,615.31 

March  2, 1867 51,000.00 

July  11,1870 10,000.00 

March  8, 1871 10,000.00 

June  10,  1872 10,000.00 

March  3, 1873 12,000.00 

June  23, 1874 15,000.00 

March  3, 1875 15,000.00 

August  14, 1876 15,000.00 

June  18, 1878 10,000.00 

March  3, 1879 6,000.00 

June  14, 1880 6,000.00 


Black  Lake— Continued: 

March  3, 1881 $6,000.00 

August  2. 1882 10,000.00 

July  5, 1884 15,000.00 

August  5, 1886 5,000.00 

August  11, 1888 5,000.00 

September  19, 1890 10,000.00 

Holland: 

July  13,1892 5,000.00 

August  17, 1894 15,000.00 

Jmie3, 1896 10,000.00 

Total 304,616.31 


*  Amount  carried  to  surplus  fund,  $1.19. 
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Contrad  in  fierce  far  impravimg  HolUmd  (Blaek  Lake)  Harbor,  Miohigan. 

Green's  Dredging  Company,  dredging,  dated  March  26, 1897,  approved  April  14, 
1897,  date  of  beginning  April  1, 1897,  date  of  expiration  September  15, 1897. 


COMMSBGIAI.   STATISTICS,  BLACK   LAKB    HARBOR.    MICHiaAK,  FOB   OALEVDAB    TKAS 
XNDINO  DECBMBSR  31,  1896. 

Entrances  and  oUaraneei. 


Calendar  jew. 

Kuinber. 

Tonnage. 

Calendar  year. 

Number. 

Tomna^ 

1R89 

1,087 

80,790 

1893 

2.060 

1,816 

800 

408 

815,160 
150,eS7 
210,299 
269.183 

]S90a 

1894 

1891 

2,676 
2,800 

ni'ioo 

200.000 

1805 

1892 

1896 

•Not  stated. 


BeoeipU  and  shipments  hy  vessel,  1896, 


[Compiled  ftom  atatements  fturnlahed  by  W.  H.  Beach,  eeq..  of  Holland,  Midh.,  and  tha  oeUeotoref 
enatoms  at  Grand  Haven,  Mich.] 


Artddee  received. 

Tons. 

Artiolea  shipped. 

Tons. 

Briok  and  atone 

2,860 

2,400 

50 

6,760 

4,600 

381 

676 

60.028 

9,600 

11,708 

730 

4,900 

21.300 

Coal 

CM 

Coal 

Farmprodacta 

820 

Flour........... 

Floor . 

8,466 

2.M9 

806 

Grain 

Pmit 

Gravel 

Grain 

Tron  and  machinery 

Hay  and  feed 

7,410 

7,930 

65 

lAw^  and  cement.'. 

Leather 

Lumber 

LJmt>  and  cement 

Merohandiae,  general. ................. 

Live  stock 

106 

Lumber. 

6,009 
S90 

Salt 

Machinery 

SlalM 

Merchantfise.  reneral 

2,890 

26,200 

625 

Tan  bark 

lAi^foellaneoos 

Potatoes.................        ....... 

l^tal 

114,982 

Stone 

6.006 

Total 

66,973 

J  J  8. 

IMPKOVEMENT  OP  GRAND  HAVEN  HARBOR,  MICHIGAN. 

This  harbor  is  at  the  mouth  of  Grand  Biver,  which  had  a  shifting 
channel  with  a  depth  of  9  feet  at  its  month  before  improvement,  toward 
which  some  steps  had  been  taken  by  the  Detroit,  Grand  Haven  and 
Milwaukee  Bailroad  Company,  when  systematic  work  was  commenced 
by  the  Government  in  1867,  under  an  appropriation  of  $65,000  made  in 
the  river  and  harbor  act  of  June  23, 1866.  The  project  adopted  was 
the  usual  one  of  protecting  the  entrance  channel  by  piers  projecting 
into  the  lake,  and  dredging  as  found  necessary  to  make  and  maintain 
the  necessary  depth.  The  outflow  of  the  Grand  Eiver  has  done  much 
toward  keeping  such  depth  inside  of  the  piers,  but  it  also  acts  toward 
carrying  sand  in  suspension  until  the  velocity  of  current  is  checked  on 
reaching  the  lake,  sand  deposited,  and  a  bar  thereby  kept  constantly 
forming  in  advance  of  the  entrance. 
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At  the  beginning  of  the  last  fiscal  year  the  condition  of  the  harbor 
was  as  follows: 

North  pier  and  revetment^  with  a  total  length  of  3,538  feet,  comprising 
1,411  feet  of  crib  work  and  2,127  feet  of  pile  work,  projected  1,612  feet 
beyond  the  shore  line.  It  was  generally  in  good  condition,  needing  bat 
few  minor  repairs  in  its  older  portions  and  some  additional  filling. 

South  pier  and  revetment^  with  a  total  length  of  5,774  feet,  comprising 
1,507  feet  of  crib  work  and  4,269  feet  of  pile  work,  projected  l,6dL  feet 
beyond  the  shore  line.  It  was  in  good  condition,  thongh  additional 
filling  was  required  for  1,500  feet  from  the  east  end. 

Depth  of  water. — Seventeen  and  one-half  feet  at  entrance  between 
piers,  21  feet  in  the  southerly  approach,  and  19  feet  in  the  northerly 
approach,  with  14.1  feet  on  the  crest  of  the  middle  ground  between 
them. 

Operations  during  the  year  consisted  in  repairs  to  the  south  pier  at 
Stations  18  + 15,  28  +  67,  29  +  52,  and  30  +  31,  where  it  had  been  run 
into  by  vessels  during  storms,  repairs  to  the  Government  storehouse 
where  it  had  been  injured  in  a  storm  on  July  14, 1896,  and  dredging, 
8,320  cubic  yards  of  material  having  been  removed.  The  Government 
fleet  and  property  is  placed  in  winter  quarters  in  this  harbor,  and  a 
force  was  employed  during  the  winter  and  early  spring  repairing  and 
putting  plant  in  condition  for  another  season's  operations. 

Soundings  made  at  intervals  during  the  year  showed  depths  varying 
from  15  to  16  feet  in  the  channel  just  inside  of  the  piers,  and  irom  17  to 
20  feet  in  the  outside  channels  of  the  approach. 

The  mean  stage  of  Lake  Michigan  as  shown  by  the  automatic  gauge 
at  this  harbor  during  the  year  was  —1.799  feet;  the  highest  monthly  mean 
was  for  June,  1897,  viz,  —0.961 ;  the  lowest  monthly  mean  was  for  Decem- 
ber, 1896,  viz,  —2.233;  the  maximum  gauge  reading  was  +0.09  foot  on 
June  18, 1897,  and  the  lowest  reading  was  —3  feet  on  August  4, 1896. 
The  mean  reading  for  the  month  of  June,  1896,  was  —1.711. 

The  total  amount  expended  in  improving  thiis  harbor  up  to  June  30, 
1897,  is  $727,265.77,  of  which  $6,764.96  was  spent  during  the  last  fiscal 
year. 

The  general  condition  of  the  harbor  works  at  the  end  of  the  fiscal 
year  was  good,  though  additional  filling  was  needed  at  a  number  of  points. 
The  present  approved  project  calls  for  an  extension  of  150  feet  to  the 
north  pier  and  100  feet  to  the  south  pier;  it  also  calls  for  plantings  to 
restrict  the  drift  of  sand  over  the  piers  into  the  harbor.  With  the 
money  appropriated  by  the  last  river  and  harbor  act,  it  is  probable  that 
therequiiHsd  extension  of  the  south  pier  can  be  made,  and  both  piers  be 
put  in  good  repair. 

The  estimate  submitted  for  1899  is,  therefore,  as  follows:  For  150 
linear  feet  of  pier  extension,  to  complete  present  project,  $18,000;  for 
restraining  drift  of  sand  over  piers  and  revetments,  $7,000;  for  inci- 
dental repairs  of  piers  and  revetments,  $3,000;  making  in  all,  with  an 
allowance  of  about  7  per  cent  for  engineering,  superintendence,  and 
contingencies,  $30,000. 

This  harbor  is  at  the  port  of  entry  for  the  Grand  Haven  collection  district.  The 
Light-House  EBtablishment  maintains  a  fourth-order  flashinff  coast  light  south  of 
the  entrance,  and  a  harbor  light,  fog  signal,  and  range  light  on  the  south  pier. 
There  is  a  life-saying  station  near  the  inner  end  of  north  pier. 

Original  estimated  cost  of  the  woric,  1866,  amended  in  1880, 1890,  and 

1892 $804,366.15 

Whole  amount  expended  to  JuneSO,  1897 727,265.77 
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Money  statement 

July  1, 1896;  balance  unexpended $38,865.34 

June  30,  1897,  amount  expended  during  fiscal  year 6, 764. 96 

July  1,  1897;  balance  unexpended 32,100.38 

July  1, 1897,  outstanding  liabilities $430.09 

July  1;  1897,  amount  covered  by  uncompleted  contracts 9, 000. 00 

9, 430,  OB 

Jtayl;1897,  balance  available 22,670.29 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amount  that  can  be  urontabl^  expended  in  fiscal  year  endiuff  June  30, 1899    30, 000. 00 
Submitted  in  coropliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiion$  for  iinpravift^  harbor  oX  Qramd  JETaveii;  Iftdk. 


August  80,  1852  (mouth  of 
Grand  River) 

June  23, 1866 

March  2. 1867  (mouth  of  Grand 
River)  

April  10,1869  (allotment).... 

July  11, 1870 

1870  (allotment) 

March  3, 1871 

June  10. 1872 

March  3, 1873 

June  23, 1874 

August  14,1876 

June  18»  1878 


$2,000.00 
65,000.00 

40,000.00 

1,866.15 

10,000.00 

-500.00 

6,000,00 

15,000.00 

75,000.00 

50,000.00 

15,000.00 

15,000.00 


March  3, 1879 $9,000.00 

June  14,  1880 50,000.00 

March  3,1881 50,000.00 

August  2,1882 40,000.00 

July5,1884 60,000,00 

August  5,1886 30,000.00 

August  11, 1888 25,000.00 

September  19, 1890 75,000.00 

Julyl3,1892 90,000.00 

August  17,1894 25,000.00 

Junes,  1896 20,000.00 

Total 759,366.15 


(kifiiTiMX  in  force  far  improving  Grand  Haven  Harbor,  Midkigan. 

Green's  Dredging  Company,  dredging,  dated  March  26, 1897,  approved  April  14, 
1897;  date  of  beginning,  April  11, 1897;  date  of  expiration,  September  15, 1897. 


COMBIBRCIAL  STATISTICS,  GRAND  HAVEN  HARBOR,  MICHIQAN,  FOR  OALBNDAR  TKAR 
BNDINO  DKCEMBBR  31,   1896. 

^  Bntranooi  and  cUaranees. 


C»Landar  yeur. 

Nnmber. 

Tonnsge. 

CSslendar  yesr. 

Number. 

Tonnage. 

1388                 

1,608 

1,110 

1,172 

819 

816 

1,405,800 
849,870 
834,080 
616,422 
608,836 

1893 

761 
641 
674 
883 

613,425 

1889 

1894 

504,609 

1890                                 

1895 

AfA^ffi 

1891              

,  1896 

7271909 

1892 

1 

BeoHptB  and  MpmenU  by  vetseUf  1896. 

(Compiled  from  siatementa  ftunlBhed  by  the  colleotor  of  customs  and  United  States  Inspector  &.  C. 

Dnryea,  Grand  Haven,  Mich.] 


Articles  received. 


Tons. 


Articles  shipped. 


Tons. 


Feed 

Floor 

Fruit 

Grain 

Lime  and  cement  — 

Lumber 

Merchandise,  general 

Pig  iron 

Baft 

Wood 

Total 


90.080 

61,969 

240 

239 

9,788 

1,012 

11,788 

41,101 

460 

2.715 


141,972 


BHok 

Celery 

Flour 

Fruit 

Lime  and  cement.  ... 

Lumber 

Merchandise,  general 

Pig  iron 

Potatoes 

Wood 

Total 


8,850 

^^ 
35 

2,002 

436 

1,122 

13.506 

8.941 

68 

180 


81,197 
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J  J  9. 

mPEOVBMENT  OP  GRAND  RIVER,  MIGHIGAN. 

From  1881  to  1884  $50,000  was  appropriated  for  Grand  Biver,  and 
expended  in  excavating  a  channel  4  feet  deep  throagh  the  shoal  cross- 
ings below  the  city  of  Grand  Bapids.  The  channels  dredged  have 
maintained  themselves,  bat  the  work  did  not  extend  a  safficient  distance 
down  the  river  to  materially  improve  navigation. 

The  existing  project,  adopted  by  Congress  in  the  river  and  harbor 
act  of  Jane  3, 1896,  provides  for  dredging  a  channel  from  Grand  Haven 
to  Grand  Bapids  with  a  depth  of  10  feet  and  bottom  width  of  100  feet. 
The  distance  by  river  from  the  piers  at  Grand  Haven  to  the  foot  of 
Ganoes  Oanal  in  Grand  Bapids  is  40  miles.  The  Grand  Biver  drains 
a  basin  of  aboat  5,700  sqaare  miles.  Its  extreme  low-water  discharge 
is  slightly  less  than  1,000  cabic  feet  per  second,  and  subject  to  consider- 
able flnctuation  by  the  opening  and  closing  of  slaice  gates  at  the  mills 
along  its  banks  in  Grand  Bapids.  The  fall  of  the  river  from  Grand 
Bapids  to  Grand  Haven  was,  during  the  low  water  of  1891,  6.2  feet,  of 
which  5.2  feet  occurs  in  the  first  12  miles  below  Grand  Bapids.  The 
slope  is,  however,  affected  not  only  by  the  stage  of  the  river  but  also 
by  the  fluctuations  in  the  level  of  Lake  Michigan.  At  ordinary  stages 
the  river  is  navigable  for  vessels  of  light  draft,  but  at  extreme  low 
water  channel  depths  of  less  than  2  feet  are  founa  on  some  of  the  bars. 
The  currents  of  the  river  are  moderate,  the  amount  of  sediment  carried 
during  high  stages  comparatively  small,  and  the  banks  of  the  river 
Arm.  Borings  indicate  that  in  the  upper  i)ortion  of  the  river  the  soil 
through  which  the  channel  is  to  be  excavated  consists  of  a  mixture  of 
sand,  clay,  gravel,  small  stones,  and  occasional  bowlders,  the  glacial 
drift  which  covers  this  portion  of  the  State  of  Michigan.  No  stratified 
rock  was  encountered  to  a  depth  of  14  feet.  In  the  lower  i)ortion  of 
the  river  the  material  encountered  was  a  mixture  of  sand,  gravel,  and 
shells. 

The  estimated  cost  of  this  work  is  $670,500.  The  appropriation  of 
$50,000  by  the  river  and  harbor  act  of  June  3,  1896,  is  being  expended 
in  excavating  a  channel  way  with  a  minimum  depth  of  5  feet  and  bot- 
tom width  of  30  feet,  within  the  limits  of  the  adopted  project.  Proposals 
were  invited  for  dredging  and  bids  oi>ened  on  December  21, 1896.  The 
lowest  bid  received  was  for  dredging  at  19^  cents  per  cubic  yard,  and 
for  removing  bowlders  at  65  cents  per  cubic  yard,  which  were  considered 
too  high  and  the  bid  was  rejected.  It  was  decided  to  do  the  work  with 
the  Government  plant  of  this  district  and  hired  labor.  The  (7.  S.  dredge 
Farquhar  was  overhauled  and  her  dipper  adjusted  so  that  she  could 
dredge  at  6  feet  depth.  For  removing  the  material  dredged  a  12-inch 
sand  pump,  with  its  boiler  and  engines,  was  erected  on  a  light-draft 
scow  and  connected  with  wrought-iron  pipe  placed  on  floats.  Thehopper 
from  which  the  pump  raises  the  material  is  covered  by  a  heavy  iron 
grillage  which  holds  large  stones,  logs,  and  other  material  which  might 
clog  or  break  the  pump;  such  substances  are  removed  by  hand  as  they 
accumulate.  The  plant  was  placed  in  position  and  began  work  May  26. 
At  first  the  working  of  the  pump  was  not  satisfactory,  but  after  some 
further  a^ustment  a  rate  of  removal  of  100  yards  per  hour  has  been 
obtained — the  capacity  of  the  dredge.  The  number  of  cubic  yards 
removed  to  June  30, 1897,  was  14,035. 

While  the  dredging  is  being  done  at  a  cost  below  the  lowest  bid 
received,  the  plant  is  not  considered  adapted  for  either  cheap  or  rapid 
work.  It  was  constructed  from  the  materials  at  hand,  as  the  size 
of  the  appropriation  would  not  justify  the  large  original  outlay  which 
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woald  be  necessary  for  the  purchase  of  a  dredge  snitable  for  the  riyer. 
To  enable  the  work  to  be  done  economically,  it  will  require  large  enoagh 
appropriations  to  justify  the  purchase  of  proper  plant,  either  by  a  con- 
tractor or  by  the  Government. 

The  improvement  will  be  of  comparatively  little  value  until  depths 
are  obtained  that  will  enable  lake  vessels  to  arrive  at  Grand  Bapids. 
The  work  is  one  that  can  most  economically  be  done  under  the  system 
of  continuous  contracts,  and  could  be  completed  within  three  years. 
The  estimate  submitted  for  1899  is,  therefore,  $250,000. 

Whole  amount  appropriated  and  expended,  1881  to  1884,  inclnBive $50, 000. 00 

Original  estimated  cost  of  project  adopted  in  1896 670,500.00 

Whole  amonnt  expended  on  present  project  to  June  90, 1897 8, 420. 02 

Money  gtatemenU 

July  1,1896,  balance  unexpended $60,000.00 

June  30, 18Sf7,  amount  expended  during  fiscal  year 8,420. 02 

July  1, 1897, balance  unexpended 41,579.98 

July  1, 1897, outstanding  flabilitiee 1,409.63 

July  1,1897, balance  available 40,170.35 

{Amount  (estimated)  required  for  completion  of  existing  project 620, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,1897. 


AppropHoHotu  for  improving  Grand  Biver,  Miohigam. 

March  8, 1881 $10,000 

August  2,  1882 15,000 

Julys,  1884 25,000 

June  3, 1896 50,000 

Total 100,000 


Abeiraoi  of  Hd  for  dredging  Grand  Biverf  Miohigan,  reoeivod  and  opened  Deoeniber  Bl, 
1896j  in  aeoordanee  with  advertisewient  dated  November  jfl,  1896,  kg  Copt,  C,  MeD, 
Towneend,  Corpe  of  Engineere. 


Now 

Name  and  addreM  of  bidder. 

£«rih,eto., 

price  per 

onbicyard. 

fiowldera. 
price  per 
cubic  yard. 

Bemarka. 

1 

Jamea  H.  Pheatt  Toledo.  Ohio 

OmiU. 
S6 

COMMERCIAL  STATISTICS,  GRAND    RIVER,  MICHIOAK,   FOR   CALENDAR  YXAR   KNDINO 

DECEMBER  31,  1896. 

Eniranoee  and  olearancee. 


Calendar  year. 

Number. 

Tonnage. 

1896 .•• 

»2 

M,760 
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BeoeiptB  and  BhipmeuU  5y  vessel,  1896, 
[Compiled  from  statement  Aimished  by  United  States  Inspector  Dniyea,  Qrand  Haven,  Hleh.] 


Artiolea  receiyed. 


Pigixon.... 
Total. 


Tons. 


89,788 


89,738 


Articles  shipped. 


Briok 

Fruit 

Pig  iron... 
Potatoes.. 
Wood 

Total 


Tons. 


2,275 

487 

1,588 

45 

2,715 


7,110 


JJio. 
IMPBOYEMENT  OF  MUSE£GON  HARBOR,  MICHIGAN. 

Before  the  Government  did  any  work  at  this  harbor  local  enterprise 
had  improved  the  natural  outlet  of  Muskegon  Lake  by  building  revet- 
ments and  slab  piers  extending  into  Lake  Michigan,  whereby  a  depth  of 
13  feet  was  obtained  in  the  channel  way  so  protected ;  but  the  entrance  to 
it  was  obstructed  by  a  bar  in  front  of  the  piers  over  which  the  channel 
of  best  water  was  usually  only  6  or  7  feet  deep.  Operations  were  com- 
menced by  the  Government  in  1867,  with  the  puipose  of  remodeling 
the  old  slab  piers  and  extending  them  by  crib  work  to  deep  water 
beyond  the  bar.  This  was  done,  and  subsequent  extensions  foUowed, 
as  necessitated  by  th6  steady  lakeward  progress  of  the  shore,  line  and 
sand  accretions  in  advance  of  it.  In  this  way  an  entrance  channel  12 
feet  deep  was  maintained,  but  the  width  between  piers  was  only  180 
feet,  and  to  attempt  to  enter  this  narrow  entrance  was  a  dangerous 
matter  in  stormy  weather.  The  scheme  of  improvement  was  therefore 
modified  by  building  a  detached  pier  parallel  to  and  300  feet  north  of 
the  south  pier,  the  inner  end  of  the  new  structure  being  about  120  feet 
north  of  the  lake  end  of  the  old  north  pier;  the  opening  left  thereby 
introduced  a  new  element  of  danger,  which  was  obviated  by  removing 
a  length  of  316  feet  from  tbe  end  of  the  old  north  pier  and  closing  the 
interval  thus  made  between  it  and  the  detached  structure  by  an  oblique 
connecting  pier  of  crib  work  330  feet  long. 

The  condition  of  the  harbor  piers  at  the  beginning  of  the  last  fiscal 
year  was  as  follows: 

N'orthpieTj  comprising  1,404.1  feet  of  crib  work,  392  feet  of  pile-pier 
revetment,  and  786.3  feet  of  new  sheet-pile  revetment,  had  a  total  length 
of  2,582.4  feet,  and  projected  1,220  feet  beyond  the  shore  line.  Three 
hundred  and  twenty-two  feet  of  this  crib  work  was  built  in  1868-69^ 
and  the  timberwork  above  water  was  badly  dilapidated. 

South  pier,  comprising  1,100  feet  of  crib  work  and  382 J  feet  of  pile 
work,  had  a  total  length  of  1,482}  feet,  and  projected  1,280  feet  beyond 
the  shore  line. '  Timber  work  generally  in  serviceable  condition,  except 
in  the  pile-pier  section.  Considerable  additional  filling  was  needed  in 
both  piers. 

The  available  depth  of  water  in  channel  between  piers  was  14.3  feet. 

Under  the  contract  with  William  A.  Starke,  dated  May  1,  1896,  a 
channel  was  dredged  through  the  harbor,  the  two  central  cuts  having 
a  depth  of  18  feet  and  two  side  cuts  of  16  feet,  the  width  of  cut  being 
30  feet.  Work  was  begun  August  18, 1896,  and  completed  September 
29,  27,259  cubic  yards  of  material  having  been  removed.  Soundings  in 
May,  1897,  show  that  tbe  harbor  had  again  shoaled  so  that  but  a  nar- 
row channel  remained  of  a  depth  of  15  feet.  Dredging  operations  were 
resumed  on  June  15, 1897,  under  a  contract  with  the  Green's  Dredging 
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Company,  dated  March  26, 1897.  At  the  close  of  the  fiscal  year  17,581 
cabic  yards  of  material  had  been  removed  under  this  contract. 

Under  a  contract  with  W.  Mclvor  and  W.  A.  Butterfield,  dated  Jane 
27, 1896,  the  superstructure  of  the  north  pier  was  rebuilt  a  distance  of 
323  linear  feet,  the  south  pier  faced  with  sheet  piling  from  Station  0 
to  Station  3+80,  and  a  pile  projection  built  at  the  oblique  section  to 
the  north  pier  to  intercept  the  run  of  high  seas  along  the  pier  and  pre- 
vent their  deflection  across  the  harbor.  Work  was  begun  July  8, 1896, 
and  completed  December  20,  1896.  The  Government  plant  was  also 
employed  in  driving  a  row  of  sheet  piling  along  the  north  pier  fiN>m 
Station  0  to  2+82.  The  object  of  placing  the  sheet  piling  along  both 
the  north  and  south  piers  is  to  prevent  the  passage  of  sand  through  the 
pile  piers  near  the  shore  line,  and  also  to  enable  increased  depths  to  be 
obtained  by  dredging,  these  i>ortions  of  the  piers  having  originally 
been  designed  for  only  a  12-foot  channel  at  higher  lake  levels.  Minor 
repairs  were  also  made  to  other  portions  of  the  piers  by  the  Govern- 
ment force,  and  consisted  in  replacing  timbers  that  had  been  displaced, 
refilling  pockets  having  insufficient  stone,  and  spiking  down  decking 
that  had  been  loosened  by  storms. 

On  May  27, 1897,  a  contract  was  entered  into  with  Robert  B.  Bice  to 
construct  a  200-foot  extension  to  the  south  pier.  This  is  to  consist  of 
two  cribs  100  by  30  by  22 J  feet  on  a  pile  foundation  and  with  a  continu- 
ous superstructure  6  feet  high.  Work  was  begun  June  14,  and  at  the 
close  of  the  fiscal  year  twenty-two  piles  had  been  driven  for  the  founda- 
tion of  the  first  crib,  and  twelve  courses  of  the  first  and  one  of  the  sec- 
ond crib  completed. 

The  total  amount  expended  for  improving  the  harbor  up  to  June  30, 
1897,  is  $430,341.90,  of  which  $15,921.15  was  spent  during  the  last  fiscal 
year. 

The  approved  project  of  improvement  calls  for  extending  the  north 
pier  550  feet  and  the  south  pier  500  feet,  and  the  commercial  interests 
of  the  harbor  require  these  extensions  as  soon  as  practicable.  Funds 
now  available  will  suffice  for  putting  the  old  piers  in  good  repair  and 
for  building  about  200  linear  feet  of  pier  extensions. 

The  estimate  for  1899  is  therefore  as  follows:  For  800  linear  feet  of 
crib  piers,  to  complete  north  and  south  piers  according  to  the  approved 
project,  $105,000,  for  dredging  channel  between  piers  to  full  width  and 
depth,  $5,000,  making,  in  all,  $110,000. 

The  harbor  is  in  the  Grand  Haven  colleotlon  distriot  and  the  nearest  portof  entry 
is  Grand  Haven,  Mich.  The  light-honse  establisbment  maintains  a  fourth-order 
coast  li^ht  on  the  sonth  shore  and  a  harbor  light,  fog  bell,  and  range  lights  on  the 
south  pier.    There  is  a  life-saving  station  near  the  inner  end  of  the  north  pier. 

Original  estimated  cost  of  work,  1866,  amended  in  1869, 1873, 1881, 1884, 

1890,  and  1892 1589,000.00 

Whole  amount  expended  to  June  80,  1897 480,341.90 

Money  statement 

July  1, 1896,  balance  unexpended $49,579.25 

June  30, 1897,  amount  expended  during  fiaoal  year 15,921.15 

July  1,1897,  balance  unexpended 33,658.10 

July  1,1897,  outstanding  liabilities $244.56 

July  1, 1897,  amount  covered  by  uncompleted  contracts 18, 131. 30 

18,375.86 

July  1, 1897, balance  available 15,282.24 

{Amount  f estimated)  required  for  completion  of  existing  project 125, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endmff  June  30, 1899  110, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations  for  improving  harbor  at  Muskegon,  Mich, 


March2,1867 $69,000 

July  11, 1870 10,000 

March  3, 1871 15,000 

June  10, 1872 10,000 

June  23, 1874 10,000 

March  3, 1875 25,000 

Augnist  14, 1876 15,000 

March  3, 1879 5,000 

June  14, 1880 7,500 

Maroh3,1881 20,000 


August  2, 1882 $25,000 

July  5, 1884 20,000 

August  5, 1886 12,500 

August  11, 1888 45,000 

September  19, 1890 50,000 

July  13,1892 75,000 

August  17, 1894 80,000 

June3,1896 80,000 

Totftl 464»000 


Abstraot  of  Hd9  for  pier  extenHon  at  Muskegon  Harbor,  MUihigam,  received  and  opened 
May  19, 1897,  in  acoordanoe  with  advertisement  dated  April  tO,  1S97,  bg  Capt.  C.  MoD, 
Townsend,  Corps  of  Engineers. 


•  1 
2 

8 

4 
5 
6 

7' 

8 

9 

10 
11 


•  1 
2 

8 

4 
5 
6 

7 

8 

10 
U 


Robert  B.  Bioe,  Matkefon.  Mioh 

Charles  Sohoenberg,  Maskegon,  Mich 

KelBon  J.  Gajlord,  JLndington,  Mioh 

Love  Sc  West,  Muskegon,  Mich 

EbIo-w  &  Mnnroe,  Charlevoix,  Mich 

Chicago  Star  Construction  and  Dredging  Co., 

Chicago,IU "........ 

Alex.  &  William  MoCnrdy,  Honghton,  Mich 
HauHlor  St,  Late   Towing  and  Dock  Co., 

Chicago,  HI 

Dona1dA.MoLeod,Mani8te^Mich 

A.  W.  Clark,  Muskegon,  Mioh 

W.  Mclvor,  Marseilles,  ill 


$14.00 
15.00 
14.60 
16.00 
14.00 

16.25 
16.00 

16.00 
18.00 
10.00 
18.00 


While 

pine 

timber, 

116,952 

feetB.M. 

(per  1,000 

feet 
B.M.). 


White 

pine 

plank, 

14^  feet 

B.  M. 

(per  1,000 

feet 

B.M.). 


$2L00 
20.00 
21.00 
20.00 
21.00 

22.00 
28.00 

21.00 
28.00 
24.00 
24.00 


$16.00 
16.00 
18.00 
17.00 
19.00 

19.00 
20.00 

2L00 
20.00 
20.00 
18.00 


L). 


Bobert  B.  Bice,  Muskegon,  Mioh 

Charles  Sohoenberg,  Muskegon,  Mich 

Nelson  J.  Gavlord,  Lndington.  Mich 

Love  A.  West,  Muskegon,  Mich 

Esloir  A  Munroe,  Charlevoix,  Mich 

(Chicago  Star  Construction  and  Dredging 

Co.,  (HiicaiFO,  HI 

Alex.  St,  WilliaiA  MoCnrdy,  Houghton,  Mich 
Hausler  Sc  Lute   Towing  and  Book  Co., 

Chicago,  Hi 

Donald  A.  MoLeod,  Manistee,  Mioh 

A.  W.  dark,  Muskegon,  Mioh , 

W.  Mclvor,  Mar8emee,Hl , 


$5.75 

vo-.y. 

H 

5.75 

2i 

7 

6.50 

2 

21 

6.00 

H 

%L 

7.00 

r 

3 

6.60 

2 

8 

7.00 

2 

8| 

7.75 

^ 

8 

7.00 

r 

8 

7.50 
8.75 

? 

it 

8 
3 


Dredg- 
ing for 
founda- 
tion, 800 
cubic 
yards 
(per 
cubio 
yard). 


White 

oak 

timber, 

480  feet 

B.M. 

(per  1,000 

feet 
B.  M.). 


$85.06 
40.00 
80.00 
22.00 
25.00 

85.00 
80.00 

60.00 
46.00 
40.00 
4A.00 


Approxi- 
mato 
totaL 


$15,481.80 
15,787.08 
15.846.07 
16,089.94 
16,610.92 

17, 159. 19 
17,455.52 

18,585.97 
19,245.08 
19,439.88 
20,816.91 


•Contract  entered  into  Miqr  27, 1897. 


Uet  of  oontraots  in  force  for  improving  Muskegon  Harbor,  Midhigam. 


Green's  Dredging  Compuiy,  dredging,  dated  March  28, 1897,  approved  April  14, 
S97;  date  of  beginning,  April  1, 1897;  date  of  expiration,  September  15, 1897. 
Robert  B.  Rice,  pier  work,  date  of  contract  May  27,  1897,  approved  Jane  11,  1897; 


1897;  date  of  beginning,  April  1, 1897 

Robert  B.  Rice,  pier  work,  date  of  c  ^      ,         ,  _^  ^ 

date  of  beginning,  Jnne  1,  1897;  date  of  expiration,  NoyembOT%  1^. 
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OOMMBRGIAL    STAIISTIGS,    MUSKBQON    HAKBOB,    MICmaAIT,    TOR    OAIXNBAB    TXAB 
ENDING  DBCEMBBB  31,  1896. 

JBmtrance9  and  clearance. 


Calendiff  year. 

Nnniber. 

Toiiiuic*> 

Calendar  TMT. 

Number. 

Taaakagb. 

2,686 
4,626 
8,786 
2,886 
4,174 

*"Si,"86i" 
640,640 
704,046 
740,021 

1808 

Iggg      ,         

2.482 
081 

884, 040 

1889   

1804 

793,184 

1800     

1806 

441«289 

1891            .          

1896 

662,787 

1892 

Daring  the  year  a  new  line  for  the  transportation  of  freight  and  paasengerB  was 
established  by  the  Muskegon  and  Grand  Rapids  Transportation  Company. 

Seeeipti  and  BhipmenU  Jf$  vessel,  XS96. 

[Compiled  from  stetemanta  ftuniahed  by  Hon.  H.  H.  Holt,  KoBkogoii,  Hioh.,  and  oolleotor  of  eustoma 

at  Grand  Haven,  Mioh.] 


Articlea  reoelTed. 


Tone. 


Artidea  abipped. 


Tons. 


Coal 

Floor 

Gndn 

Gravel 

Hay  and  feed 

Lime  ami  cement 

Lnmber 

Malt 

Merohandiae,  general 

Pic  iron 

Salt 

Steel  raiU 

Tan  bark 

Total 


1,600 

57,818 

2,(173 

.606 

9,574 

6,008 

60,415 

2,018 

40,606 

2,800 

200 

2,560 

200 


186,046 


Feed 

Fruit 

Grain 

Hidea 

Lime  and  cement 

Lumber 

Meroliandise,  general 

Pig  iron , 

Plaster 

Salt 

Slaba 

Stavea 

Wood 

Total 


2,511 

240 

75 

101 

60,180 

81,104 

600 

4,816 

130 

6.602 

856 

8,222 


100,796 


J  J  II. 

IMPROVEMENT  OP  WHITE  LAKE  HARBOR,  MICHIGAN. 

Before  improvement  by  the  Government  a  narrow  and  crooked  out- 
let from  Vf  hite  Lake  to  Lake  Michigan  had  been  improved  by  local 
enterprise  so  as  to  permit  vessels  drawing  about  5  feet  to  pass,  but 
when  the  improvement  by  the  Government  was  commenced  this  chan- 
nel  was  abandoned,  and  a  straight  cut  dredged  from  lake  to  lake  and 
covered  by  lateral  revetments  and  piers.  This  work  was  in  progress 
until  1882,  by  which  time  3,959  feet  of  pile  and  crib  work  had  been 
placed,  of  which  2,284  feet  was  on  the  north  and  1,665  feet  on  the  south 
side  of  the  channel.  No  extensions  have  been  made  since  1882,  but  in 
the  meantime  424  feet  of  revetment  has  washed  away  ffom  the  White 
Lake  end  on  the  south  side  and  166  feet  from  the  north  side. 

The  condition  of  the  harbor  June  30, 1896,  was  as  follows: 

Available  depth  of  water  through  channel  between  piers,  8^  feet. 

Hforthpier^  a  close  pile  structure,  L,515  feet  long,  projecting  365  feet 
beyond  the  shore  line.  It  was  generally  in  fair  condition,  but  some  of 
the  piles  were  broken  away  and  others  loosened,  and  filling  was  lack- 
ing in  many  places. 

Bouth  pievy  comprising  1,498  feet  of  close  piling  and  356  feet  of  crib 
work,  had  a  total  length  of  1,854  feet,  and  projected  630  feet  beyond 
the  shore  line.    The  west  end  of  the  outer  crib  has  been  undermined, 
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causing  it  to  settle  aboat  3  feet  below  its  proper  leyel.  Timberwork 
above  water  was  in  an  advanced  stage  of  decay  between  Stations  3+56 
and  7+23.  A  large  portion  of  the  pier  needed  considerable  additional 
filting. 

Ko  work  was  done  on  the  piers  daring  the  year,  which  therefore 
remain  substantially  in  the  condition  above  indicated  at  its  end. 

Dredging  operations  under  contract  with  William  A.  Starke,  dated 
May  1, 1896,  were  begun  July  9  and  completed  August  14.  A  channel 
120  feet  wide  was  dredged  through  the  bar  from  13  to  15  feet  in  depth, 
32,979  cubic  yards  of  material  being  removed.  Soundings  taken  at  the 
close  of  the  fiscal  year  indicate  that  less  shoaling  than  usual  has  taken 
place  this  season,  the  least  channel  depth  being  12.4  feet. 

The  total  amount  expended  for  improving  this  harbor  to  June  30, 
1897,  is  4280,360.26,  of  which  $4,207.70  was  spent  daring  the  past  fiscal 
year. 

The  approved  project  of  improvement  calls  for  a  navigable  depth  of 
12  feet  through  the  channel  between  the  piers,  but  that  depth  can  not 
be  maintain^  until  extensions  of  about  450  and  250  feet  are  made  to 
the  north  and  south  piers,  respectively.  The  last  approved  plan  of 
operations  provides  for  extensions  of  250  and  200  feet.  The  old  piers 
need  considerable  additional  filling  and  scattering  repairs. 

The  estimate  for  1899  is  as  follows:  For  pier  extensions  aggregating 
450  feet,  $45,000;  for  additional  filling  and  general  repairs  of  old  piers, 
$5,000^  a  total  of  $50,000. 

The  harbor  is  in  the  Grand  Haven  ooUeotlon  district,  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mioh.  The  Light-Hoase  Establishment  maintains  a  fonrth-order 
flashing  coast  light  on  the  shore  soath  of  the  harbor  and  a  harbor  light  on  the  enter 
end  of  the  south  pier.    There  is  a  life-saving  station  near  the  inner  end  of  north  pier. 

Original  estimated  cost  of  work,  1866,  amended  in  1873, 1884,  and  1892. . .  $337, 550. 00 
Whole  amount  expended  to  June  30, 1897 280,360.26 

M(mey  stcUemewk 

Jnly  1, 1896, balance  unexpended $13,397.44 

June  30, 1897,  amount  expended  during  fiscal  year 4, 207. 70 

July  1, 1897,  balance  unexpended 9,189.74 

{Amount  ^estimated)  required  for  completion  of  existing  project 48, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  endinff  J  une  30, 1899  48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiiofu  far  improving  harbor  at  WMt^  Lake,  Mich, 


March  2, 1867 $57,000 

April  10, 1869  (allotment) 44, 550 

Jnly  11,1870 20,000 

MarcW3,1871 20,000 

June  10,1872 10.000 

March  3, 1873 7,000 

June  23,1874 10,000 

March  3, 1875 10,000 

August  14,  1876 5,000 

June  18,1878 12,000 

March3,1879 7,500 

June  14,1880 5,000 


March3,1881 $7,500 

August  2, 1882 12,000 

July  5, 1884 10,000 

August  6, 1886 10,000 

August  11, 1888 10,000 

September  19, 1890 17,000 

July  13, 1892 5,000 

August  17, 1894 5,000 

June  3,  1896 5,000 

Total 289,550 
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Contract  in  force  for  improving  harhor  at  White  Lake^  Mieh, 

Green's  Dredging  Company, 
1897;  date  of  beginning,  April  1, 


ng,  dated  Maroh  26, 1897,  approved  April  14^ 
';  date  of  expiration,  September  15, 1897. 


OOMMBBGIAL  STATISTICS,  WHITE  LAKS  HABBOB.  MIOHIOAK,  FOB  OALBin>AB  TKAB 
Xin>IKa  DBGBMBBB 


OBy  1 

I  81, 

B»lrance$  and  cloarmum. 


Calendar  year. 

Xrimber. 

Tonnage. 

Calendar  year. 

»-*«. 

TmiafB. 

1888 

1,408 
782 
579 
406 
892 

147,143 

"*62,"276' 
47,185 
68.960 

1898 

MO 
195 
881 
845 

l,Mt,088 
18,115 
84,574 

S7,8as 

1889 

1894 

1890 

1895 

1891 

1890 

1892 

[Gompfled  from  itetoment  fbniidi«d  by  tiiA  ooUeotor  of  6u 

ArtiolMrweivod. 

Tons. 

Tteiu 

Coal 

090 

88 

543 

7,887 

Fmit 

1.88S 
8,U9 

60689 
106 

Hides 

X/nmber. 

Lumber 

Merchandise,  seneral 

Marohandisot  general 

Potato^    !!...!! 

Ties 

406 

Total 

9,158 

Wood 

1.919 

Total 

61,4Ut 

J  J ". 

IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

The  ifovernmental  improvement  of  this  harbor  was  commenced  in 
1867^  but  before  that  time  a  narrow  channel  about  4  feet  deep  had  been 
made  by  local  action  to  connect  Pentwater  Lake  with  Lake  Michigan. 
The  project  adopted  by  the  Government  was  to  increase  the  channel 
width  and  depth  to  150  and  12  feet,  respectively,  and  protect  the  chan- 
nel by  lateral  piers  extended  into  Lake  Michigan.  Work  on  this  proj- 
ect has  been  in  progress  ever  since,  but  the  depth  of  12  feet  has  not 
yet  been  obtained,  except  for  short  periods  following  dredging,  the 
piers  having  never  been  long  enough  to  maintain  such  a  depth. 

The  condition  of  the  harbor  June  30, 1896,  was  as  follows: 

The  north  pier  had  a  total  length  of  2,223  feet,  of  which  1,821  is  pile 
revetment  and  402  crib  work;  it  projected  610  feet  beyond  the  shore 
line. 

The  south  pier,  comprising  1,391  feet  of  pile  revetment  and  721  feet 
of  crib  work,  had  a  total  length  of  2,112  feet  and  projected  610  feet 
beyond  the  shore  line. 

Dredging  operations  were  in  progress  at  the  close  of  the  last  fiscal 
year  under  a  contract  with  William  A.  Starke,  dated  May  1, 1896,  and 
were  completed  July  2, 1896. 2,639  cubic  yards  of  material  having  been 
removed  in  the  two  days  of  tne  fiscal  year,  and  25,471  cubic  yards  under 
the  contract,  the  dredged  channel  being  to  a  depth  of  13  feet.  Sound 
ings  taken  in  the  spring  of  1897  showed  that  the  usual  shoaling  had 
taken  place  at  the  ends  of  the  piers  during  the  winter,  the  prevailing 
depth  being  10  ieet.    To  restore  the  required  depth  of  navigation  in 
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the  channel,  dredging  was  resumed  Hay  18, 1897,  under  a  contract  with 
the  Green  Bay  Dredge  and  Pile  Driving  Company,  dated  March  26, 
1897.  A  channel  100  feet  wide  and  16  feet  deep  was  dredged  from 
Station  8  to  the  outer  slope  of  the  bar,  a  distance  of  660  feet,  and  50  feet 
wide  and  14  feet  deep  at  the  inner  ends  of  the  piers,  the  amount  of 
material  removed  being  14,136  cubic  yards.  The  work  was  completed 
June  9, 1897. 

The  total  amount  expended  for  the  harbor's  improvements  to  June 
30, 1897,  is  $241,264.96,  of  which  $5,342.72  was  spent  during  the  last 
fiscal  year. 

The  piers  reached  to  but  little  beyond  the  lOfoot  curve  in  Lake 
Michigan,  and  for  this  reason  a  greater  navigable  depth  can  not  be 
kept  except  as  dredging  serves  to  give  it  temporarily.  Twelve  feet,  as 
called  for  by  the  approved  project,  can  be  obtained  and  held  with  any 
reasonable  permanence  only  when  the  piers  shall  have  been  extended 
to  the  15-foot  curve,  now  fi'om  300  to  400  feet  distant.  The  limit  of 
extension  at  present  authorized  is  200  feet  for  the  south  and  nothing 
for  the  north  pier.  The  old  portions  of  both  piers  must  be  rebuilt 
above  water,  and  the  old  section  of  the  north  pier  should  also  be  made 
sand-tight  by  sheet-piling. 

The  estimate  for  1899  is  as  follows:  For  extending  the  south  pier  200 
feet,  $20,000;  for  rebuilding  above  water  and  sheet-piling  500  feet  of 
north  pier,  $10,000;  for  rebuilding  above  water  500  feet  of  south  pier, 
$5,000;  dredging,  $3,000;  minor  repairs  and  refilling  pier,  $2,000;  mak- 
ing in  all,  $40,000. 

Thifi  harbor  is  in  the  Grand  HaTen  coUeotion  dlBtriot,  and  the  nearest  port  of  entry 
is  Grand  HaTen,  Mich.  The  Light-House  Establishment  maintains  a  harbor  light 
Dear  the  onter  end  of  sonth  pier.  There  is  a  life-saving  station  near  the  inner  end 
of  north  pier. 

Original  estimated  cost  of  iinproYement,  1867 $327,718.40 

Whole  amount  expended  to  Jane  30, 1897 241,264.96 

Money  statement 

July  1, 1896,  balanoe  unexpended '. $12)897.76 

June  30, 1S&7,  amount  expended  during  fiscal  year 5,342.72 

July  1, 1897,  balance  unexpended , 7,565.04 

July  1,1897,  outstanding  liabilities $15.90 

July  1, 1897,  amount  ooyered  by  uncompleted  contracts 193. 23 

209.13 

July  1, 1897,  balance  available 7,345.91 

{Amount  (estimated)  required  for  comnletion  of  existing  project 78, 893. 40 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AgprapriaHan$  for  improvifig  harbor  at  PmitoateTf  Miek. 


March  2, 1867 $55,000 

April  10, 1869  (aUotment) 17, 820 

July  11, 1870 10,000 

Marehd,  1871 10,000 

June  10, 1872 30,000 

Maroha,  1873 20,000 

August  14,  1876 10,000 

June  18, 1878 10,000 

March  3,1879 6,000 

June  14, 1880 4,000 

March  3,1881 10,000 

BNG  97 184 


August  2, 1882 $10,000 

Ju&5,1884 15,000 

Augusts,  1886 10,000 

August  11,1888 8,000 

September  19, 1890 8,000 

July  13, 1892 5,000 

August  17, 1894 5,000 

June  3, 1896 5,000 

Total 248,820 
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Coniraet  in  force  for  improving  harbor  at  Ponitoater,  2dich, 

Green  Bay  Dredge  and  Pile  Driyin^  Company,  dredging,  dated  March  26,  1897, 
approved  April  13, 1897 ;  date  of  beginning,  April  1, 1897 :  date  of  expiration,  Septem- 
ber 16,  1897. 


COMMERCIAL  STATISTICS,  FSNTWATER  HARBOR.  MICHIGAN,  FOR  CAUEimAS  TRAB 
ENDING  DECEMBER  31,  1896. 

EntroHoes  and  clearance$» 


Calendar  year. 

Komber. 

Tonnage. 

Calendar  year. 

Number. 

Tomuise. 

1888 

800 

46,000 

1W3 

116 

60 
500 

]880a        

1894 

1890 

27 
1,140 

2,660 
71,280 

1895 

1891 

1896a 

1892a 

a  Not  stated. 

BeoeipU  and  ahipmente  by  vestel,  1896» 

[Compfled  from  statoraent  furnished  by  the  Sands  A  Maxwell  Lumber  Company,  Pentwater,  Hioh.] 


Articles  received. 


Tods. 


Artioles  shipped. 


Tons. 


Brick 

Flour 

Grain 

Hay  and  feed 

Lime  and  cement. 
Salt 

Total , 


88 

50 
890 
100 
78 
84 


740 


Fmil  misoellaoeons 

Famitore 

Lumber 

Posts  and  ties 

Potatoes 

SUbs 

Tan  bark 

Total 


3,000 
1.268 
8,453 
1,324 
210 
1,075 
1,020 


16,860 


J  J   13. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAK. 

The  Government's  part  in  the  development  of  this  harbor  dates  from 
1867,  when  private  enterprise  had  made,  and  for  some  years  maintained, 
a  narrow  channel,  with  a  depth  of  7  feet,  from  Lake  Michigan  to  Pere 
Marquette  Lake.  The  plan  of  improvement  then  adopted  was  to  dredge 
the  channel  to  a  depth  of  12  feet,  widen  it  to  200  feet,  and  protect  its 
projection  into  Lake  Michigan  by  lateral  piers.  The  estimated  cost  was 
|270,682.  The  improvement  was  duly  made  and  subsequently  main- 
tained by  periodical  dredging  and  occasional  pier  extensions  until 
1885-86,  when  the  north  pier  comprised  a  length  of  961  feet  aott  the 
south  pier  and  revetment  1,679J  feet. 

In  1890  the  project  was  enlarged  into  one  which,  by  dredging  and 
pier  extensions,  contemplated  a  channel  18  feet  deep  and  250  feet  wide 
at  entrance,  without  change  of  existing  width  within  the  limits  of  piers 
already  built.  The  estimated  cost  of  this  modification  was  1111,000. 
Work  thereon  was  promptly  commenced,  and  in  1891  the  authorized 
pier  extensions  had  been  completed  by  adding  500  feet  to  the  north 
and  700  feet  to  the  south  pier,  and  the  channel  depth  has  been  main- 
tained at  from  14  to  16^  feet,  but  the  fnll  depth  of  18  feet  has  not  yet 
been  secured. 

The  condition  of  the  harbor  works  June  30, 1896,  was  as  follows: 

Available  depth  14  feet,  due  to  a  fall  of  2  feet  in  the  level  of  Lake 
Michigan  since  the  project  was  adopted. 
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^  North  pier  (all  crib  work)  bad  a  total  length  of  1,452  feet  and  pro- 

ii.      jected  930  feet  beyond  the  shore  line. 

B  bouth  pier,  comprising  567  feet  of  pile  work  and  1^814  feet  of  crib 

work,  had  a  total  length  of  2,381  feet  and  projected  1,550  feet  beyond 
the  shore  line. 
Under  the  contract  with  William  A.  Starke,  dated  May  1,  1896, 

^  dredging  was  began  at  this  harbor  Joly  29  and  completed  September  1, 
48,169  cubic  yards  of  material  having  been  removed,  resulting  in  pro- 
ducing a  navigable  channel  18  feet  deep  and  120  feet  wide  between 
piers  and  across  the  bar  beyond  them.    Soundings  taken  in  November 

k  showed  a  channel  depth  of  17  feet,  which  was  also  found  in  April,  1897, 
but  the  width  of  the  channel  had  considerably  diminished  at  the  end  of 

I       the  north  pier.    To  widen  the  channel  at  this  point  the  dredge  of  the 

J*  Green  Bay  Dredge  and  Pile  Driving  Company,  under  contract  dated 
March  26, 1897,  commenced  operations  April  28,  and  removed  10,658 
cubic  yards,  completing  the  work  May  17, 1897. 

A  contract  was  entered  into  with  William  Brownrigg,  dated  March 
26,  1897,  for  reconstructiug  the  south  pier  between  stations  8+70  and 
11+70,  and  the  north  pier  between  stations  10+35  and  12+35.    These 

^  portions  of  the  piers  are  to  be  cut  down  to  a  level  1  foot  below  zero  of 
gauge,  reenforced  in  front  with  a  wall  of  Wakefield  sheet  piling  and 
protected  by  a  row  of  oak  piles.  A  new  superstructure  is  to  be  built 
above,  having  a  height  of  6  feet.  Operations  were  begun  April  27,  and 
at  the  close  of  the  fiscal  year  the  front  wall  of  the  old  work  had  been 
cut  down  along  the  portions  of  the  piers  to  be  repaired,  and  in  the 
north  pier  the  sheet  piling  had  been  driven  and  secured  by  binding 
timbers  and  screw  bolts.  Nine  of  the  front  oak  piles  had  also  been 
placed. 

The  total  amount  expended  in  improving  this  harbor  to  June  30, 1897, 

is  $368,819.90,  of  which  (8,614.54  was  spent  during  the  last  fiscal  year. 

As  a  turther  extension  of  piers  has  not  yet  been  authorized,  the 

estimate  submitted  for  1899  is  as  follows:  For  repairs  to  piers,  $10,000; 

dredging,  $5,000;  making  a  total  of  $15,000. 

The  harbor  is  in  the  Grand  Haven  coUection  district,  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mich.  The  light-honse  establishment  maintains  a  harbor  light  and 
fog  whistle  near  the  end  of  south  pier.  There  is  a  life-saving  station  near  the  inner 
end  of  north  pier. 

Original  estimated  cost  of  work,  1867 $270,682.00 

Estimated  cost  of  enlarged  project  of  1890 111,000.00 

Total 881.682.00 

Whole  amount  expended  to  June  30,  1897 368,819.90 

Money  statement. 

July  1, 1896,  balance  unexpended $28,228.74 

June  30, 1897,  amount  expended  during  fisoal  year 8,614.54 

July  1,  1897,  balance  unexpended 19,614.20 

July  1, 1897,  outstanding  liabilities $443. 14 

Jnly  1, 1897,  amount  covered  by  uncompleted  contracts B,  995. 19 

9.438.33 

July  1, 1897,  bahftuce  avaOable 10,175.87 


{Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1899    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  «nd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 
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Apprapriaii4m$  for  improvii^  harbor  at  Ltulingion,  Mich, 


March  3,1867 $50,000.00 

April  10, 1869  (aUotment) ....  81, 185. 00 

Jnly  11,1870 10,000.00 

March  3, 1871 10,000.00 

Jnnel0,1872 10,000.00 

March  3, 1873 25,000.00 

Jnne23,1874 20,000.00 

March  3, 1875 10,000.00 

August  14, 1876 10,000.00 

June  18. 1878 15,000.00 

March  3, 1879 5,000.00 

June  14, 1880 8,000.00 

March  3, 1881 10,000.00 


Angu8t2,1882 $12,000.00 

July  5, 1884 10,000.00 

August  5, 1886 56,250.00 

Auffust  11, 1888 60,000.00 

July  13,1892 5,000.00 

August  17,1894 6,000.00 

Jiine3,1896 25,000.00 

Total 388,436.00 

Amount  carried  to  the  surplus 
fdnd,1872 .90 

S88,434.10 


Ahatraet  of  lHd$  for  repairing  Oovemmomt  pier  at  Ludinaion,  Mieh,,  received  and  opened 
March  17, 1897,  in  accordance  with  advertieement  dated  February  16, 1897,  by  CapU  O, 
MoD,  Towneend,  Corpe  of  Engineers, 


No. 


"Stone  and  addreM  of  bidder. 


II  if 

laid 


-I- 
8a8f 


I'll 


IK 


3  a-* 
|«8 


Ssl     |5&I 


al 
2 
8 
4 

5 

6 

7 
8 

9 
10 
11 


al 
2 
8 
4 
6 
6 
7 
8 

9 

10 
11 


William  Brownrigg,  Maoistee,  Mich... 

George  Cooper,  Manitowoc,  Wis 

Green  Sc  Anderson,  Green  Bar,  Wis. . . . , 

Love  Se.  West,  Muskegon,  Mich 

Eslow  &  Munroe,  CharleTolz,  Mioh..... 

WlUiani  Molvor,  MarseiUea,  lU 

Nelson  J.  Ga jlord,  Ludington,  Mioh . . . . . 

A.  J.  Dnpuis  and  WUliam  M.Blay,  De- 
troit, Mich 

Lnther  B.  Allen,  Detroit,  Mioh , 

Jos.  A.  Beanvais,  CbarleToix,  Mioh , 

Q.  S.  Germain  and  Peter  Soott,  Port 
Huron,  Mich 


William  BroTmrigg,  Manistee,  Mich.... 

George  Cooper,  Mjinitowoo,  Wis 

Green  &.  Anderson.  Green  Bay,  Wis. . ... 

Love  &  Weet,  Mnskegon,  Mich 

Eslow  &  Munroe,  Charleyoix,  Mich 

WUliam  Molror,  Marseilles^ 

Nelson  J.  Graylord,  Ludington,  Mioh 

A.  J.  Dnpuis  and  William  M.  Blay,  De- 

troit,  Mioh 

Luther  E.  Allen,  Detroit,  Mioh , 

Jos.  A.  Beanvais,  Charlevoix,  Mich 

G.  S.  Germain  and  Peter  Scott,  Port 

Huron,  Mich 


$1.00 
1.00 
2.80 
S.50 
8.00 
S.10 
2.50 

8.10 
4.00 
6.60 

6.00 


Genu. 
28 
29 
28 
85 
85 
81i 
40 

80 
80 
45 


$85.00 
86.  UO 
45.00 
35.00 
85.00 
40.75 
40.00 

87.00 
85.00 
40.00 

45.00 


$19.00 
21.00 
21.00 
22.60 
21.50 
22.50 
21.00 

96.60 
26.00 
26.00 

82.00 


$80.00 
25.50 
24.50 
26.00 
26.00 
82.25 
88.66 

88.17 
86.00 
86.00 

46.99 


t 

8 


a 

2 
8 


wniA 
2i 


^ 


8 

H 

10 


is.* 


Cents, 


Cents. 

I* 

8 

? 

8 

n 
I* 

8 
10 


Cents, 

I* 

8 


$8,851.91 
8,867.91 
9,417.10 
9,050.U 
10,496.01 
10,752.77 
10,977.18 

11,665.06 
11,962.96 
18.985.40 

18, 896.  a 


•Contract  entered  into  Haroli  16, 1897. 
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Oreen  Bay  Dredge  and  Pile  Driving  Companv,  dredging,  dated  March  26, 1897, 
approved  April  IB,  1897;  date  of  beginning  April  1, 1897,  date  of  expiration  Septem- 
ber 15, 1897. 

William  Brownrigg,  pier  work,  dated  March  26, 1897,  approved  April  9, 1897;  date 
of  beginning  April  15, 1897»  date  of  expiration  September  15, 1897. 


COMMXBCIAL    STATISTICS,    LUDINQTON    HARBOR,    MICHIOAK,   VOB    GALBJRDAB   TEAR 
SKDINO  DBCBMBBR  31,  1896. 

Mntrancea  and  charancM. 


Knmber. 

Tomiafe. 

Calendar  year. 

Number. 

Toniuige. 

1888 

1.778 
1,750 
2,270 
2,420 
1,968 

277,074 

"ihhim' 

•10,057 

1808 

•70 
1,466 
1,556 
1,996 

211, 488 

1888 

1894 

426  509 

1800 

1805 

594,124 

1881 

1806 

962,460 

1802 

BcceiptB  and  $hipm€nU  (y  vmmZ,  1896, 

«  fiimished  by  the 

Hector  of  caatoma  at  Qnmd  Haven,  Hlch.] 


J  Compiled  from  atatements  fiimiahed  by  the  Flint  and  P«re  Marqnetto  Railroad  Company  and  the 
1©  '       '  '  "       - "-         -'•  '  ' 


Artielea  received. 

Tona. 

Artldea  sblpped. 

Tona. 

R^imo 

170 

1,080 

2,500 

146,852 

118.500 

80,681 

16,558 

80,888 

463 

256 

282 

Brick 

5,175 
90 

Cement 

Feed 

Coal 

Fruit 

11,126 
386 

Hoar 

Hides 

Grain 

Lumber.... ...... 

93.183 

85,621 

80,288 

240 

Hav  and  feed 

If  «ir<>hMi4iae>.  general 

Malt  

^eronuoue.  general.. 

lCercbandiM,seneral 

Piles 

Salt 

188.450 

8,438 

181 

Stone 

Stone 

TobaocM> 

Sugar - 

Ta,nbark  . 

7,279 
285 

Tdtal 

856.676 

Wood 

Total 

875,687 

J  J 14. 

mPBOVEMENT  OP  MANISTEE  HABBOR,  lOCHIOAIT. 

The  improvement  of  this  harbor  by  the  Government  has  been  in 
progress  since  1867,  local  enterprise  having  previonsly  constructed  slab 
piers  on  each  side  of  the  month  of  the  Manistee  Eiver,  so  as  to  obtain 
entrance  temporarily  for  vessels  drawing  7  feet;  this  was  also  the  lim- 
iting* depth  that  could  be  carried  over  bars  in  the  river  until  deep 
water  was  reached  in  Manistee  Lake,  about  If  miles  from  Lake  Michi- 
gan. The  project  of  improvement  then  adopted  was  to  construct  two 
parallel  piers  of  cribs  extending  about  960  feet  into  Lake  Michigan  to 
the  12-foot  curve,  using  the  slab  piers,  in  part,  as  foundation  for  the 
new  work,  and  to  dredge  a  channel  12  feet  deep  between  the  piers. 
The  estimated  cost  of  the  proposed  work  was  9180,949,  and  did  not 
provide  for  any  improvement  inside  the  river  eastward  of  the  shore  end 
of  piers.  But  when,  in  1873, 1,275  feet  of  crib  piers  had  been  built  and 
an  entrance  afiforded  for  much  greater  draft  than  could  be  carried  in 
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the  river,  the  scope  of  operations  was  extended  to  include  straightening 
its  lower  reach  by  dredging,  and  revetting  its  banks  so  far  as  necessary 
to  preserve  the  improved  channel.  This  was  accomplished  in  1878, 
when  the  total  length  of  the  revetment  built  was  1,794  feet,  of  which 
1 ,309  was  on  the  north  and  490  on  the  south  side  of  the  river.  In  the 
meantime  the  crib  piers  had  been  continued  lakeward,  but  not  so  fast 
as  to  keep  pace  with  the  advance  of  sand  accretions,  which  finally 
became  so  great  as  to  reduce  the  depth  of  water  at  entrance  to  8  feet, 
or  nearly  what  it  was  in  the  beginning.  Accordingly,  subsequent 
operations  were  confined  to  pier  extensions  and  repairs  necessary  for 
maintaining  the  older  structures,  with  the  object  of  regaining  and  pre- 
serving a  channel  12  feet  deep  at  the  entrance  and  between  piers.  But 
this  depth  soon  ceased  to  satisfy  the  requirements  of  commerce,  and  in 
1890  the  project  of  improvement  was  modified  to  increase  it  to  15  feet, 
not  only  between  the  piers,  but  throughout  the  lengtli  of  the  Manistee 
Biver.  The  approved  project  for  accomplishing  this  object  provided 
for  an  extension  of  the  north  pier  to  the  18-foot  curve  in  Lake  Michi- 
gan, a  distance  of  550  feet;  for  extending  the  south  pier  to  the  14- foot 
curve  on  the  outer  bar,  then  350  feet  distant,  and  for  dredging  a  chan- 
nel 100  feet  wide  between  the  piers  to  the  new  15-foot  depth,  and  thence 
through  the  river  to  Manistee  Lake  a  channel  of  like  depth  50  feet 
wide.  Entering  at  once  upon  the  execution  of  this  project,  contracts 
for  the  necessary  dredging  and  for  the  north  pier  extension  were  entered 
into.  The  work  of  dredging  was  completed  in  1892,  and  that  of  the 
north  pier  extension  in  November,  1893. 

The  condition  of  the  harbor  July  1, 1896,  was  as  follows: 

Available  depth  at  entrance,  15  feet;  between  the  piers,  15}  feet;  in 
shoal  parts  of  the  unrevetted  river  above  the  piers,  11  feet. 

JSTorth  pier — comprising  1,304  feet  of  pile  work  and  1,602  feet  of  crib 
work — had  a  total  length  of  2,906  feet  and  projected  1,250  feet  beyond 
the  shore  line. 

South  pier — all  crib  work — was  1,199  feet  long,  and  projected  699  feet 
beyond  the  shore  line. 

At  the  beginning  of  the  year  operations  were  in  progress  under  con- 
tract with  Nelson  J.  Oaylord,  dated  May  28,  1896,  for  rebuilding  parts 
of  the  two  piers  above  water.    This  work  was  completed  August  26, 

1896.  The  superstructure  of  the  south  pier  rebuilt  extends  from  Sta- 
tion 1+29  to  6+45,  and  of  the  north  pier  from  Station  14+95  to 
18+84,  a  total  of  905  linear  feet.  The  reconstructed  superstructure 
consists  of  the  usual  12-inch  timber  walls,  six  courses  high,  connected 
by  three  tiers  of  cross  ties  8  feet  between  centers,  and  filled  with  riprap 
stone. 

The  river  and  harbor  act  of  June  3, 1896,  removed  the  restriction 
that  had  existed  for  several  years  past  against  dredging  the  unrevetted 
river  above  the  piers,  and  on  October  19,  under  the  contract  with  Wil- 
liam  A.  Starke,  dated  May  1, 1896,  the  work  of  clearing  out  this  por- 
tion of  the  channel  was  begun.  The  work  was  completed  November 
15,  and  resulted  in  giving  a  navigable  channel  of  at  least  15 feet  depth 
through  the  river,  except  for  20  feet  in  the  vicinity  of  Station  34  to  avoid 
injury  to  electric  cables  and  the  city  water  main  which  here  cross  the 
river. 

The  total  amount  expended  for  improving  the  harbor  to  June  30, 

1897,  is  $360,001.82,  of  which  $12,175.98  was  spent  during  the  past 
fiscal  year. 

The  harbor  piers  at  the  close  of  the  fiscal  year  were  generally  in  good 
condition.    The  available  depth  of  water  when  the  channel  was  exam- 
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ined  May  17, 1897,  was  14.6  feet  at  entrance,  15^  feet  in  channel  between 
piers,  and  from  14  to  15  feet  in  the  river  above. 

By  an  instrument  dated  May  31, 1893,  the  Secretary  of  War  author- 
ized the  Manistee  and  Northeastern  Eailroad  Gompany  to  occupy  the 
revetment  built  by  the  Government  on  the  north  side  of  the  river,  from 
Station  o  to  Station  7+60.  The  consideration  on  which  this  authority 
was  accorded  was  the  promise  and  agreement  of  the  railroad  company 
to  rebuild  the  revetment  and  maintain  it  in  substantial  repair.  The 
company  is  now  in  full  occupation  of  the  premises,  but  thus  far  has 
failed  to  make  any  of  the  stipulated  repairs,  and  it  seems  quite  evident 
that  it  is  the  company's  intention  to  pay  no  attention  to  its  agreement 
in  this  respect.  The  approved  project  of  improvement  calls  for  an 
addition  of  350  feet  to  the  south  pier,  and  it  should  be  made  as  soon  as 
possible  to  prevent  the  adjoining  sandy  shoal  from  overlapping  its  lake 
end  and  thereby  blocking  entrance  to  the  harbor. 

The  estimate  for  1899  is  as  follows:  For  extending  the  south  pier  350 
feet  to  complete  the  present  project,  $42,000;  dredging,  $5,000,  refilling 
piers  and  minor  repairs,  $3,000,  making  in  all,  with  due  allowance  for 
engineering,  supervision  and  contingencies,  $50,000. 

The  harbor  is  in  the  Grand  Haven  collection  distriot,  and  the  nearest  port  of  entry 
is 'Grand  Haven,  Mich.  The  Light-Honse  Establishment  maintains  a  coast  ligbt  on 
the  shore  north  of  the  harbor  and  a  pier  headlight  and  fog  whistle  near  end  of 
north  pier.    There  is  a  life-saving  station  near  inner  end  of  north  pier. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1871, 1875, 1890, 

and  1892 $408,000.00 

Whole  amonnt  expended  to  Jnne  30, 1897 860,001.82 

Money  statement. 

Jnly  1, 1896,  balance  unexpended ; $27,174.16 

Jnne  30, 1^,  amount  expended  daring  fiscal  year 12,175.98 

Jnlyl,  1897,  balance  unexpended 14,998.18 

July  1, 1897,  amount  covered  by  uncompleted  contracts 1, 500. 00 

July  1, 1897,  balance  available 18,498.18 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 


AppropriaUans  for  improving  harbor  at  Mani$iee,  Mioh. 


M«roh2,18e7 $60,000 

July  11, 1870 20,000 

March  3,1871 9,000 

June  10, 1872 10, 000 

March  3, 1873 10,000 

June23,1874 10,000 

March  3,1875 25,000 

August  14, 1876 14,000 

June  18,1878 15,000 

March  ^1879 10,000 

Jiinel4»1880 10,000 


March  3, 1881 $10,000 

August  2, 1882 15,000 

July  5, 1884 10,000 

August  5, 1886 10,000 

August  11, 1888 10,000 

September  19, 1890 50,000 

July  13, 1892 50,000 

August  17,1894 12,000 

June  3, 1896 15,000 

Total 375^000 


Contract  in  force  for  improving  harbor  at  Manittee^  Mich, 

Green  Bay  Dredge  and  Pile  Driving  Company,  dredging,  dated  March  26, 1897, 
approved  AprU  13, 1887;  date  of  beginning,  April  1, 18^:  date  of  expiration,  Sep- 
tember 15, 1897. 
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OOMMBRGIAL  STATISTICS,  MANI8TBB  HARBOR,  MICHIGAN,  TOB  GALBNDAB 
BNDIMQ  DBCBMBBR  31,  1896. 

EntrafMSB  and  oZeoranoM. 


Number. 

Tonnage. 

GtlendaryMT. 

Number. 

Toonaga 

1888 

8,696 
8.G24 
8.001 
8.617 
4.044 

006,221 

945,329 

975,049 

1.079.818 

1.028.629 

1898 

2,831 
8.064 
8,064 
a.  866 

969,550 

1889 

1894 

966,40 

1890 

1896 

980,645 

1891 

1896 

643,048 

1892 

BeoHpU  and  BhipmenU  by  ve$8el,  1896. 
[Compiled  from  statement  furnished  by  the  collector  of  onstoms  at  Grand  Hayen,  ICiolu] 


Articles  received. 


Tons. 


Articles  shipped. 


Tons. 


BrtolL 

Coal 

Feed 

Flour , 

Grain. ..i 

Lumber 

Merchandise,  general, 
Miscellaneous 

Total 


1.184 
8,181 
8,688 
4.951 
2,056 
17,297 
48 


82.800 


Fruit 

Grain 

Lumber 

Merchandise,  general 

Potatoes 

Salt 

Tan  bark 

Wood 

Total , 


1,910 

806 

289,022 

Ml 

83 

182.859 

6,468 

3,456 


496,444 


J  J  IS. 

HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MANISTEE  COUNTY,  MICHIGAN. 

The  necessity  of  a  harbor  of  refage  on  the  east  shore  of  Lake  Mich- 
igan has  long  been  recognized.  From  Orand  Haven  to  Traverse  Bay,  a 
distance  of  175  miles,  extends  a  dangerous  coast  line,  the  existing  har- 
bors having  narrow  entrances  difficult  to  enter  during  westerly  storms. 
The  peculiar  adaptability  of  Portage  Lake  led  to  its  selection  for  this 
purpose  in  1878.  The  lake  has  an  area  of  nearly  4  square  miles,  in 
which  the  water  is  from  4  to  7  fathoms  deep.  It  is  landlocked,  except 
its  connection  with  Lake  Michigan.  The  cUstance  between  the  18-foot 
curves  of  the  two  lakes  is  but  2,000  feet,  and  the  locality  is  close  to 
the  line  of  travel  from  Lake  Michigan  i>orts  to  the  Straits  of  Mackinac. 

The  original  depth  of  its  outlet  was  but  4  feet,  and  the  project 
adopted  in  1879  contemplated  dredging  a  channel  18  feet  deep  from 
lake  to  lake  and  protecting  its  sides  with  parallel  piers  and  revetments 
300  feet  apart,  the  estimated  cost  being  $189,860.  The  project  was 
modified  in  1890  by  increasing  the  width  between  piers  and  the  esti- 
mate increased  to  $267,500.  ^e  work  is  designed  for  the  benefit  of 
the  general  navigation  of  the  lakes  and  but  incidentally  for  the  local 
commerce,  which  has  heretofore  been  of  slight  imi>ortance.  The  first 
appropriation  for  the  work  was  one  of  $10,000  in  1879,  and  by  June  30, 
1896,  $111,451.61  had  been  expended,  a  sum  sufficient  in  one  appropria- 
tion to  have  produced  results  of  benefit  to  the  general  commerce,  but 
scattered  over  a  period  of  seventeen  years  has  been  frittered  away  in 
dredging  and  other  works  of  maintenance  which  have  been  of  use  only 
to  the  limited  local  interests  of  Portage  Lake. 

At  the  close  of  the  last  fiscal  year  the  north  pier  and  revetment, 
comprising  1,240  feet  of  pile  work  and  151  feet  of  cribs,  had  a  total 
length  of  1,391  feet,  projected  560  feet  beyond  the  Lake  Michigan  shore 
line  and  terminated  in  8  feet  of  water.  The  south  pier,  having  a  total 
length  of  1,380  feet,  aD  pile  work,  projected  340  feet  into  Lake  Mich- 
igan and  terminated  in  water  having  a  depth  of  7  feet.    The  piers  and 
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levetments  were  without  fllling^  and  above  water  most  of  the  timber 
had  rotted  off,  with  the  exception  of  a  portion  of  the  north  pier  then 
under  repairs.  The  general  depth  over  the  space  between  piers  was 
from  3  to  5  feet,  through  which  a  channel  was  being  dredged  under  the 
contract  with  William  A.  Starke,  dated  May  1,  1896. 

During  the  past  fiscal  year  the  reconstruction  of  the  north  pile  pier 
and  revetment  has  been  completed  as  described  in  the  Annual  Report 
of  1896.  A  contract  was  entered  into  May  22, 1897,  for  the  reconstruc- 
tion of  the  outer  part  of  the  south  pier  from  Station  7+70  to  13+80. 
Operations  were  begun  June  18,  and  since  that  date  the  contractor  has 
been  employed  collecting  material  and  cutting  down  the  old  work. 
The  dredging  in  progress  at  the  close  of  the  last  fiscal  year  was  com- 
pleted July  13,  1896,  18,444  cubic  yards  of  material  having  been 
removed  during  the  month  of  July.  The  depth  obtained  was  12  feet, 
and  width  of  channel  60  feet,  foundings  taken  in  May,  1897,  showed 
that  the  channel  had  shoaled  to  10.5  feet.  Under  the  contract  with 
the  Oreen  Bay  Dredge  and  Pile  Driving  Company  of  March  26, 1897, 
dredging  was  resumed  June  11,  1897,  and  at  the  close  of  the  fiscal 
year  16,098  cubic  yards  of  material  haa  been  removed. 

The  total  amount  expended  in  improving  this  harbor  to  June  30, 1897, 
was  9124,107.65,  of  which  $12,656.04  was  spent  during  the  past  fiscal 
year. 

With  the  completion  of  the  work  under  contract  there  will  still  be 
required  the  repairs  of  770  feet  of  the  south  revetment  to  bring  the 
works  to  the  condition  that  existed  ten  yeai'S  ago.  To  maintain  an 
18-foot  channel,  the  minimum  which  is  allowable  for  a  general  harbor 
of  refuge,  will  necessitate  the  extension  of  the  piers  to  the  20-foot  con- 
tour. This  would  require  additions  of  700  and  900  feet  to  the  north 
and  south  piers,  respectively,  at  an  estimated  cost  of  $125,000;  for 
dredging  and  repairs  to  south  pier  is  estimated  $35,000,  a  totsJ  of 
$160,000  which  can  profitably  be  expended  in  the  fiscial  year  ending 
June  30, 1899. 

The  harbor  is  in  the  Grand  Hayen  oolleotion  district,  and  the  neareat  port  of  entry 
is  Grand  Haven,  Mich.  The  Lisrht-HooBe  Establishment  maintains  a  liarbor  ana 
range  light  near  the  enter  end  or  north  pier. 

Original  estimated  cost  of  work,  1879,  amended  in  1890 $267,600.00 

Whole  amount  expended  to  Jnne  SO,  1897 124,107.65 

Money  statement 

Jnly  1, 1896,  balance  unexpended $39,048.39 

June  sO,  1897,  amount  expended  during  fiscal  year 12, 666.04 

Jnly  1, 1897,  balance  unexpended 26,892.35 

July  1, 1897.  outstanding  iiabUities $159.03 

July  1, 1897,  amount  covered  by  uncompleted  contracts 11, 318. 41 

11,477.44 

July  1, 1897j  balance  ayaUable 14,914.91 

{Amount  (estimated)  required  for  completion  of  existing  project 160, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  160, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Apprapriaiiant  far  harbor  ofrtf^gt  ol  Portage  Laho^  MiMgam. 


March  8,1879 $10,000 

Junel4,1880 10,000 

March  3, 1881 10,000 

August  2. 1882 25,000 

July  5,  1884 12,500 

August  5, 1886 15,000 


August  11, 1888 $10,000 

September  19, 1890 8,000 

August  17, 1894 25,000 

Junes,  1896 25,000 

Total 150,500 
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Ahsiraet  of  Uda  far  repairing  Oovemment  pier  at  Portage  Lake,  Michigan,  received  and 
opened  May  14, 1897,  in  accordance  with  advertieement  dated  April  16^  1897 ^  hy  CapU 
C,  MoD,  Towneend,  Corps  of  Engineers, 


Ka 


Kame  and  addieM  of  biddor. 


1.— To 
oat  down 

and  re- 
move old 

work, 
eiOUnear 
feet  (per 

foot). 


».— Tope- 

move 
andpUusein 
work  140,000 

feetB.M. 
white  pine 
timber  lYir- 

niahed  by 
Government 

(per  1,000 
fiset  £.  M.). 


8.— To  ftxmiah  the  following  mnta- 
rlal  and  to  aeoare  it  in  j^aoa  te 
the  work: 


h 

SI 


11 


n 


ii 

^  9   . 


1^. 

Isl 
Hi 


k. 

str, 
2  tig 


Nelaon  J.  Gaylord,  Liidin^n,Midh. 

George  Cooper,  Manitowoc,  Wis. . . 

Eslow  A,  Munroe, Charlevoix, Mich, 

Love  A,  West.  Muskegon,  Mich. ... 

John  M.  Allmendinger,  Benton 
Harbor,  Mich 

Donald  A.  &  Wm.  MoLeod,  Man- 
istee, Mich 

Alex  &  William  McCardy,  Hough- 
ton, Mich 

W.  Molvor,  Muskegon,  Mioh 


$0.80 
1.50 
1.50 
2.62 

2.25 

1.00 

8.00 
2.10 


$6.00 
6.00 
6.00 
8.60 

8.00 

8.00 

8.00 
8.00 


(MnU. 

30  $82.00 


85.00 
80.00 
82.00 

28.00 

40.00 

60.00 
46.00 


$20.00 
10.00 
20.50 
10.00 

28.00 

20.00 

26.00 
21.60 


$28.00 
26.60 
23.60 
24.26 

26.00 

80.00 

24.00 
80.00 


$18.00 
17.00 
1&60 
17.00 

18.00 

80.00 

20.00 
18. 00 


Ka 


Kame  and  addnaa  of  bidd«. 


8.--T0  famish  the  following  material  and  to 
secure  it  In  place  in  the  work: 


85  •* 

<2og 


•«o§ 

III 


'<& 


H 


Is, 

ii 


5x 

II 


Mi 

■-1  ©  o 


Approxl" 
mate 
total. 


Nelson  J.  Gaylord,Lndington,Mich 
George  Cooper,  Manitowoc,  Wis — 
Bslow  A.  Monroe,  Charlevoix,  Mioh . 

Love  A  West.  Mnskegon,  Mioh 

John    M.  Allmendinger,    Bonton 

Harbor,  Mioh 

Donald  A.  A  Wm.  McLeod,  Man- 
istee, Mioh 

Alex  A  William  MoCnrdy,  Hough- 
ton, Mich 

W.  M-dvor,  Muskegon,  Mich 


OentM, 
2 

2.2 
2 
2 

8 

2.6 

8 

8 


<MnU. 

2.25 

2.2 

2.126 

2 

8 

2.6 

8 
8 


Omt$, 

2.5 

2.2 

2.126 

2 

8.6 

2.6 

8 
8 


Oentt. 

2.25 

2.2 

2.125 

2 

8.6 

2.6 

8 

8 


Oints. 
2.25 
2.5 
2.6 
2 

2.6 

8 

8 

8 


$8.50 
7.00 
8.00 
7.00 

8.00 

7.00 

10.00 
8.00 


(knU, 
25 
80 
26 
60 

26 

76 

00 
20 


$8.118w41 
8,41ii.80 
8,462.08 
8,648.81 

«,M8.81 

8,282.86 

10,264.18 
10,888.17 


•Contract  entered  into  May  22, 1897. 


IM  ofeontraoU  in  force  for  harbor  of  refuge  at  Portage  Lake,  MUMgam, 

Green  Bay  Dredge  and  Pile-Driving  Company,  dredging;  dated  Maroh  26, 1897; 
approved  April  13, 1897;  date  of  beginning,  April  1,  18^;  date  of  expiration,  Sep- 
tember 15, 1897. 

Nelion  J.  Qaylord,  pier  work ;  dated  May  22, 1897;  approved  Jane  Z,  1897;  date  of 
beginning,  Jane  1,  lflv7;  date  of  expiration,  November  l,  1897« 


COMMERCIAL  STAflBIIGai 

No  commercial  otatiatics  can  be  obtained. 
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JJl6. 
IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

Before  any  work  was  done  at  this  place  by  the  Government  the 
natural  outlet  from  Frankfort  Lake  (Lake  Aux  Bees  Scies)  to  Lake 
Michigan  had  been  slightly  imprnved  oy  local  enterprise  and  a  nan*ow 
channel  with  a  navigable  depth  of  from  3  to  4  feet  temporarily  obtained. 
This  outlet  was  abandoned  by  the  Government  when  work  was  com- 
menced under  the  appropriation  made  by  the  river  and  harbor  act  of 
June  23, 1866,  and  the  project  then  adopted  was  to  dredge  a  straight 
channel  from  lake  to  lake  about  750  feet  south  of  the  old  outlet  and 
protect  it  by  revetments  and  piers  250  feet  apart,  extending  to  the  12- 
foot  curve  in  Lake  Michigan,  the  object  having  been  to  establish  a 
reliable  entrance  channel  with  a  navigable  depth  of  12  feet.  By  the 
river  and  harbor  act  of  June  3, 1896,  a  navigable  depth  in  the  channel 
of  18  feet  is  authorized. 

At  the  close  of  the  last  fiscal  year  a  contract  was  in  force  with  Donald 
A.  and  William  McLeod  for  the  extension  of  the  north  pier  400  feet  and 
of  the  south  pier  200  feet.  The  cribs  had  been  sunk  in  their  proper 
position  and  a  portion  of  the  superstructure  had  been  put  in  place. 
The  superstructure  was  completed,  filled  with  stone,  and  decked  over 
by  September  11, 1896. 

Minor  repairs  were  also  made  to  the  piers  by  day  labor  and  Govern- 
ment plant.    A  number  of  holes  in  the  north  pier  near  the  shore  line  . 
were  closed  by  sheet  piling,  waling  replaced  that  had  been  injured  or 
removed,  59.cords  of  stone  added  where  needed,  and  a  sand  fence  160 
feet  long  and  7  feet  high  built  in  rear  of  the  south  pier. 

The  available  depth  of  water  at  the  close  of  the  last  fiscal  year  was 
13  feet.  Under  a  contract  with  William  A.  Starke,  dated  May  1, 1896, 
dredging  was  begun  on  September  8.  A  channel  90  feet  wide  was  exca- 
vated to  19  feet  below  the  zero  of  gauge  (17  feet  at  the  prevailing  stage 
of  Lake  Michigan^  from  the  inner  ends  of  the  piers  to  deep  water  in  the 
lake,  a  distance  oi  about  2,000  feet.  The  work  was  completed  October 
10,  and  37,593  cubic  yards  of  material  were  removed. 

On  June  25, 1897,  bids  were  opened  for  reconstructing  the  super- 
structure of  the  north  pier  between  Stations  3+96  and  8+47,  and  of 
the  south  pier  between  Stations  1+87  and  6+99. 

In  addition  to  the  work  done  by  the  Government,  the  Toledo  and 
Ann  Arbor  Eailway  Company,  under  authority  issued  by  the  Secretary 
of  War,  January  10, 1896,  has  added  400  feet  to  the  south  pier,  at  its 
own  expense,  for  the  better  protection  of  its  translake  car  ferry  service. 
The  work  was  done  under  the  supervision  of  this  office,  and  consists 
of  four  cribs,  100  by  30  by  18J  feet,  with  a  continuous  superstructure 
6  feet  high.  Each  crib  rests  on  64  piles  having  a  penetration  of  from 
17.5  to  22.5  feet,  and  sawed  off  at  an  elevation  of  18.8  feet  below  the 
zero  of  the  gauge.  The  method  of  construction  was  similar  to  that  of 
the  cribs  built  by  the  Government  in  the  preceding  year  and  described 
in  the  last  Annual  Report. 

The  total  amount  expended  in  improving  this  harbor  to  June  30, 1897, 
is  $324,348.53,  of  which  $33,124.10  was  spent  during  the  last  fiscal  year. 

The  condition  of  the  piers  at  the  end  of  the  year  was  as  follows: 

North  pier  and  revetment,  comprising  395  feet  of  pile  work  and 
1,104  feet  of  crib  work,  had  a  total  length  of  1,499  feet,  and  projected 
800  feet  beyond  the  shore  line. 
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South  pier  and  revetment,  comprising  186  feet  of  pile  work  and 
1,351  feet  of  crib  work,  had  a  total  length  of  1^037  feet,  and  projected 
1,050  feet  beyond  the  shore  line. 

Available  channel  depth,  17  feet. 

An  extension  of  600  feet  to  the  north  pier,  supplementing  that  being 
made  by  the  railway  company  to  the  south  pier,  is  essential  to  com- 
pleting the  improvement  so  as  to  provide  a  navigable  depth  of  18  feet 
as  required  by  the  river  and  harbor  act  of  June  3,  1896.  The  cost  of 
such  extension  is  estimated  at  $55,000.  The  old  piers  show  very  con- 
siderable decay  above  water,  but  it  is  believed  that  scattering  repairs 
will  keep  them  in  serviceable  condition  for  the  next  two  years. 

The  estimate  for  1899  is  therefore  as  follows:  For  extending  the 
north  pier  600  linear  feet  to  provide  a  navigable  depth  of  18  feet  (as 
required  by  the  river  and  harbor  act  of  June  3, 1896),  $55,000:  for  mis- 
cellaneous repairs  of  piers,  and  for  additional  filling,  especially  to  pro- 
vide for  settlement  of  stone  in  new  crib  work,  $5,000:  for  dredging, 
$5,000 ;  making  in  all,  with  due  allowance  for  superintenaence,  engineer- 
ing, and  office  contingencies,  $65,000. 

The  harbor  is  in  the  Grand  Haven  coUeotion  district,  and  the  nearest  port  of  entiy 
is  Grand  Hayen,  Mich.  The  Light-House  Establishment  maintains  a  harbor  Hght 
and  fog  bell  near  the  outer  end  of  south  pier.  There  is  a  life-saving  station  on  the 
inner  end  of  south  pier. 

Original  estimated  cost  of  the  work.  1806,  amended  in  1868, 1879,  and 

1892 $325,650.85 

lyhole  amount  expended  to  June  80,  1897 824^318.58 

Money  statement. 

July  1, 1896,  balance  unexpended $51,718^92 

June  w,  1897,  amount  expended  during  fiscal  year 83, 124. 10 

July  1, 1897,  balance  unexpended 18,589.82 

July  1, 1897,  outstanding  UabiUties 240.16 

July  1,1897,  balance  available 18,849.66 

(Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endi  ng  June  30, 1899    65^  OOOl  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  i,  1897. 


Appropriations  far  improving  harhor  at  Ikmltfort,  Miek. 


Ajox  Bees  Hcies,  Mich. : 

June23,18(?6 $88,641.00 

Maroh2, 1867 10,000.00 

July  25, 1868  (allotmen  t) .  10, 000. 00 

April  10, 1869  (allotment) .  29, 318. 85 

July  11, 1870 10,000.00 

March  3,1871 10,000.00 

Frankfort,  Mich. : 

June  10,  1872 10,000.00 

March  3, 1873 10,000.00 

June  23, 1874 10,000.00 

March  3,1875 10,000.00 

August  14, 1876 3, 000.00 

June  18,  1878 8,800.00 

March  3, 1879 4,000.00 

June  14, 1880 5,000.00 

March  3, 1881 10,000.00 


Frankfort,  Mich. : 

August  2. 1882 $15,000.00 

July  5,1^ 5,000.00 

August  5, 1886 7,000.00 

August  11,  1888 8,000.00 

September  19, 1890 10, 000. 00 

July  13, 1892 10,000.00 

August  17, 1894 50,000.00 

June3, 1896 15,000.00 

Total 348,659.86 

Amount  covered  into  the 
Treasury  (Report,  1871,  p. 
133) 5,721.50 

342,938.35 
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Ahsiraet  of  bids  for  repairing  Government  piers  at  Frankfort  Harbor,  Miohiganf  received 
and  opened  JutieiS,  1897,  in  aeoordanee  with  adveriieement  dated  June  11,  1897,  6y  Capt. 
C.  McD.  Townsend,  Corps  of  Engineers. 


Ko. 


Kune  and  addrMS  of  bidder. 


^li 


i« 

'8 
11 


^11 

©►fl 


I! 


(2)  To  ftimiali  the  following  iiuiteri*l  and  ■eenxe 
it  in  pUioe. 


! 


3^ 


•1 


t 


1- 
ll 
1^ 


Approxi- 
mate. 
totaL 


•1 
2 

t 

4 

5 
6 

7 

8 

0 
10 

u 


^elaon  J.  Gkiylord.  Lnding- 
ton,  Mich 

LoTe  A.  West,  Mnskegon, 
Micli 


Georse  Cooper,  Manitowoc, 

liatbews'  ic  'Keith,'  Maid- 
towoe.  Wis 

W.  Mclvor,  Marseilleii,  111. . 

I.E.MiUer,  SanltSte.  Marie, 
Mich 

Bobert  B.  Kioe,  Mnskegon, 
Mich 

Donald  A.  MoLeod,  Mania- 
tee,Mich 

Simon  D  amend,  Sanlt  Ste. 
Mario,  Mich 

John  M.  Allmendinger,  Ben- 
ton Harbor,  Mich 

A.  W.  Clark,  Mnakegon, 
Mich 


$1.06 

LOO 

L80 

1.00 
1.80 

1.86 

1 

8.00 

2.00 

2.00 

8.00 


Ott. 


26||82.00$10l00$18.00 
18.60  16.00 


Ctf. 


OU.     Cto. 


Oti, 


82 
40 
27 

20 
28 
40 


82.00 

86.00 

88.00 
80.00 

82.00 

40.00 

40.00 

40.00 

82.00 

88.00 


19.60  17.00 


16.00 
18.00 


i 

20.00' 
20.00 


21.60  19.00 


19.00 


26.00 
24.00 
20.00 


18.00 


20.00  18.00 


27.00 
20.00 
18.00 


•Beoommended  of  aooeptanoe. 

Contract  im  force  for  improving  harbor  at  Frankfort,  JIM. 

Green  Bay  Dredge  and  Pile  Driring  Company,  dredging,  dated  March  26, 1897; 
approved  April  IS,  1897;  date  of  beginning  April  1,  1897,  date  of  expiration  Septcon- 
ber  16, 1897. 


COMMERCIAL    STATISTICS,    VRAKKFORT    HABBOB,    MICHIGAIT,    FOB    OALBNDAB    TXAB 
BKDINO  DBCBMBBB  31,  1896. 

Sniranees  and  clearances. 


Calendar  year. 


Nomber. 


Tonnage. 


Calendar  year. 


Number. 


Tonnage. 


1888... 
1889a. 
1890.. 
1891... 
1802... 


L842 


218,878 


443 

1.641 
010 


67,140 
258,908 
167,777 


1898. 
1894. 
1896. 
1890. 


988 
1,101 
1,182 
1,874 


278,700 
837,728 
412,961 
609,277 


•Votatated. 
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BeoeipU  and  Bhipments  hy  vessel,  1896, 
[Compiled  from  statement  fomJabed  by  tbe  collector  of  onstomB  *t  Gnund  Haven,  Miob.] 


Articles  receiyed. 

Tons.    1 

Articles  shipped. 

Tons. 

Feed 

015  ! 
8,528 
S,OU 
10,031  1 

Brick 

•■1? 

Flour  ........••••.•...•....•••.....•..>• 

Frait 

Merchandise,  i^nenl 

Lumber 

87.514 
382 

£}tone 

If AmhiMiilf aal  ffAnersl 

Slafui  &nH  ^rnnn 

24,447 
12.956 

Total 

26.488 

Tan  bark 

Total 

81.251 

In  addition  to  classified  tonnage  the  car  ferries  between  Frankfort,  Mich.,  and 
Kewaunee,  Wis.,  carried  11,496  freight  cars,  average  weight  27,000  pounds,  mikking 
155,196  tons. 


J  J  17. 
IMPROVEMENT  OF  CHARLEVOIX  HARBOR,  MICHIGAN. 

The  object  of  tbe  improyement  at  Oharlevoix  has  been  to  fnrnisb 
access  to  Round  and  Pine  lakes.  These  two  lakes  were  originally  con- 
nected by  a  shallow  stream,  and  emptied  into  Lake  Michigan  through 
Pine  Biver,  which  had  a  length  of  about  one  third  of  a  mile  and  was 
obstructed  at  its  mouth  by  a  bar  having  dex)ths  over  it  of  but  2  or  3 
feet.  Local  enterprise^  assisted  by  a  State  land  grant,  had  improved 
the  entrance  to  Pine  River  by  building  short  piers  into  Lake  Michigan 
which  increased  the  available  depth  over  the  bar  to  6  feet,  and  had 
dredged  the  river  to  a  depth  of  11  feet  prior  to  any  work  having  been 
done  by  the  United  States.  The  first  project  adopted  by  the  General 
Government,  in  187G,  provided  for  the  straightening  and  enlargement 
of  Pine  River  to  a  depth  of  12  feet,  and  the  protection  of  its  sides  by 
pile  revetments  and  its  outlet  into  Lake  Michigan  by  crib  piers,  with  a 
channel  way  150  feet  wide  between  them.  In  1882  the  project  was 
extended  to  provide  for  a  revetted  channel  12  feet  deep  from  Round 
Lake  to  Pine  Lake. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  harbor  and 
extent  of  improvement  were  as  follows:  Available  depth  in  the  lower 
channel  from  Lake  Michigan  to  Round  Lake  14^  feet,  in  the  upper 
channel  from  Round  Lake  to  Pine  Lake,  12J  feet.  In  the  lower  chan- 
nel the  north  pier  and  revetments,  comprising  945  feet  of  pile  work  and 
790  feet  of  crib  piers,  had  a  total  length  of  1,725  feet  and  projected  740 
feet  beyond  thie  shore  line.  The  south  pier  and  revetment,  with  a 
length  of  2,030  feet  consisting  of  1,639  feet  of  pile  work  and  491  feet 
of  cribs,  projected  375  feet  beyond  the  shore  line.  In  the  upper  chan- 
nel the  north  revetment  had  a  length  of  339  feet  and  the  south  revet- 
ment 366  feet,  all  pile  work.  The  revetments  were  generally  in  a  poor 
condition  and  the  piers  required  extensive  repairs. 

A  contract  was  entered  into  with  Joseph  A.  Beauvais,  of  Oharlevoix, 
dated  April  8, 1897,  for  the  repair  of  the  north  pier  from  station  9-h46 
to  station  14+23.  The  old  timber  cribs  are  to  be  removed  to  the  water 
surface  and  a  pile  of  riprap  stone  placed  behind  them,  having  a  width 
of  crown  of  10  feet,  lake  slope  of  1  on  2,  and  channel  slope  of  1  on  1. 
The  slope  on  the  lake  side  is  to  be  faced  with  stone  exceeding  1,000 
pounds  in  weight  and  on  the  channel  side  with  stone  exceeding  300 
pounds  in  weight.  Operations  under  this  contract  were  commenced 
April  28,  and  at  the  close  of  the  fiscal  year  the  contractor  had  placed 
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in  position  356.2  cords  of  ordinary  mbble,  42.2  cords  of  stone  for  tbe 
channel  face,  and  71.1  cords  of  stone  for  the  lake  face. 

The  total  expenditure  to  June  30,  1897,  was  $118,693.70,  of  which 
$3,191.15  was  spent  during  the  past  fiscal  year.  The  available  channel 
depth  at  the  close  of  the  year  was  15  feet  in  the  lower  channel  and  13 
feet  in  the  upper  channel. 

The  completion  of  the  approved  project  requires  an  extension  of  200 
feet  to  the  south  pier.  The  estimate  for  1899  is  therefore  as  follows: 
For  pier  extension,  $18,000;  repairs  to  old  piers  and  dredging,  $7,000, 
a  total  of  $25,000. 

The  harbor  is  in  the  Grand  Haven  collection  difltrict,  and  the  nearest  port  of  entry 
la  Grand  Haven,  Mich.  The  Light-House  Establishment  maintains  a  harbor  light 
near  the  onter  end  of  north  pier. 

Original  estimated  cost  of  the  work,  1868,  amended  in  1876  and  1884 $186, 000. 00 

Whole  amount  expended  to  June  SO,  1897 118,693.70 

Money  statement. 

July  1,1896,  balance  unexpended $24,997.46 

June  30, 1897,  amount  expended  during  fiscal  year 3, 191. 15 

July  1,1897,  balance  unexpended 21,806.30 

July  1, 1897,  outstanding  liabilities $625.79 

July  1, 1897,  amount  covered  by  uncompleted  cod  tracts 5, 068. 52 

5,694.31 

July  1, 1897,  balance  available 16,111.99 

(Amount  (estimated)  required  for  completion  of  existing  project 45, 500. 00 
Amount  that  can  be  profitably  expended  infiscalyeareuding  June30, 1899    26, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaHimB  for  improving  harbor  at  CKarlwoix,  MUA, 


August  14. 1876 $10,000 

June  18,1878 12,000 

March  3,1879 9,000 

June  14,1880 10,000 

March  3, 1881 10,000 

August  2, 1882 10,000 

July  5, 1884 10,000 

August  5, 1886 10, 000 


August  11, 1888 $12,600 

September  19, 1890 9,000 

July  13, 1892 10,000 

August  17,1894 8,000 

June  3,1896 20,000 

Total 140,500 


Ahstraei  of  hid$  for  rebuilding  the  north  pier  at  Charlevoix  ffarbor,  Michiganj  received 
and  opened  on  March  SI,  1897,  in  accordance  with  advertieement  dated  March  1, 1897, 
h^  Capt.  C.  IfoD.  Towneend,  Corps  of  Engineers. 


KaiM  sad  EMicUnoe  of  Mddor. 

To  remove 

the  preeent 

criba  and 

pUoe  the 

stone  they 

contain  in 

new  straot- 

nre  (500  feet, 

more  or  leas), 

per  running 

foot. 

For  stone— 

No. 

Exceeding 
20  pounds 
in  weight 
(laooords. 
more  or 
less),  per 
cord. 

Exceeding 
200  pounds 
in  weight 
(70  ooras, 
more  or 
less),per 
cord. 

Exceeding 

1,000 
pounds  in 
weight  (220 
cords,  more 
or  less),  per 
cord. 

Approxl- 
matiftotsL 

1 

Jos.  A.  Beanvais,  Charlevoix, 
Mlch.a 7. ?!. 

$L07 

2.00 
8.00 

1.7» 
2.00 

15.27 

6.00 
7.00 

8.00 
7.60 

♦7.27 

7.00 
8.00 

10.00 
7.60 

18.27 

9.00 
10.00 

12.00 
20.00 

♦4,081.90 

4. 370. 00 
6,620.00 

6,866.00 

1 

t 
4 

BbIow   Sl  Monroo,  Charlevoix, 
Mich 

Luther  S.  AUen,  Detroit,  Mich . . . 

Kelaon  J.  Gaylord,  Lndington, 
liioh 

5 

WiUlam  Hdlvor.  Maraeilles.  111. . 

7,276.00 

•  Contract  entered  Into  April  8, 1897. 
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LUi  of  coniraoto  inf&reefar  impfimng  harhifr  at  Chmrlevaix,  Miek, 


Green  Bay  Dredge  and  Pile  Driving  Company,  dredgins,  dated  Maroh  26, 1807, 
approved  April  IS,  1897;  date  of  beginning,  April  1, 1897;  date  of  € 
tember  15. 1897. 


'  expiration,  8ep- 

JoB.  A«  Beanvais,  pier  work,  dated  April  8, 1897,  approved  April  2i,  1897;  date 
of  beginning,  May  1, 1897;  date  of  expiration,  October  1, 1897* 


OOMMBBCIAL  STATimOS,  OHARLXYOIX  HABBOB.  MICHIGAH,  FOB  OAIBNDAB  TXAB 
BNDINO  DBCXMBBR  91,  1896. 

Sntranee9  wad  elearanee$. 


Calendar  year. 


XTnmber. 


ToDnago. 


CalflDdaryear. 


1888 
1889 
1800 
1891 
1802 


S28 
478 
683 
684 

687 


08,806 


76,224 
70,613 
79,066 


1808 
1804 
1806 
1806 


1,701 


144. 071 

888.011 

0S.88T 

16.286 


BeeeipU  and  BhiprnmU  5y  ve99el,  1896. 


[Compiled  firom  stotemenU  furnished  by  W.  H.  McCartney,  village  clerk,  Chwlevolx,  Iffleh^  and  by 
the  coUector  of  ciutoms  at  Grand  Hora,  Midi.]                                         ' 

Axtideareeeived. 

Tona. 

T^iia. 

Bridk 

126 

8,022 

^«« 

210 

%m 

Briok .... 

106 

Coal 

Fmit 

9 

Peed 

Lumber . 

61.181 

4.636 

188 

Flour 

Grain 

Potatoes 

Merohandfae,  general 

Tan  baric 

20,800 
9.670 
70.700 

TiM  and  poete  .  .    . . 

Total 

8.187 

"Wftft^  a.T»r«l^lw 

Total 

178,641 

J  J  i8. 
IMPROVEMENT  OP  PET08KEY  HABBOB,  MICHIOAIT. 

The  project  for  the  improvement  of  Petoskey  Harbor,  authorized  in 
the  river  and  harbor  act  of  Angnst  17, 1894,  provides  for  the  constrac- 
tion  of  an  outer  and  detached  breakwater,  so  designed  as  to  shelter  the 
landing  pier  from  westerly  storms  and  "  possibly  to  furnish  an  additional 
area  within  which  vessels  could  take  shelter  on  occasions."  Petoskey 
is  situated  on  the  southeast  shore  of  Little  Traverse  Bay,  and  prior  to 
improvement  of  its  harbor  the  water  front  was  wholly  exposed  to  winds 
coming  from  between  the  west  and  northwest  across  Lake  Michigan,  so 
that  it  was  hazardous  to  make  a  landing  in  the  immediate  vicinity  during 
gides  from  the  directions  above  indicated. 

At  the  close  of  the  last  fiscal  year  there  had  been  constructed  400 
linear  feet  of  the  western  arm  of  the  breakwater  and  200  feet  of  its 
northern  arm,  consisting  of  timber  cribs  filled  with  stone. 

During  the  past  fiscal  year  the  western  arm  of  the  breakwater  has 
been  extended  200  feet,  under  an  informal  contract  with  H.  O.  Bose,  of 
Petoskey.  A  mound  of  riprap  stone  was  substituted  for  the  usual 
timber-crib  construction,  the  water  being  comparatively  shallow  and 
the  foundation  firm.    The  mound  was  given  a  thickness  at  the  down 
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of  10  feet,  slopes  of  1  to  1,  and  an  eleviation  6  feet  above  the  zero  of  the 
gaage.  The  slopes  were  covered  with  bowlders  having  a  weight  of 
2,000  pounds  on  the  lake  side  and  of  at  least  300  pounds  on  the  harbor 
side.  The  work  was  done  during  the  winter  months,  so  that  the  stone 
could  be  hauled  to  x)osition  on  the  ice.  During  the  spring  gales  there 
was  some  settlement  of  the  stone  at  the  junction  of  the  stone  break- 
water and  timber  crib,  which  can,  however,  be  repaired  at  a  compara- 
tively small  cost  during  the  next  winter. 

The  total  amount  expended  to  June  30,  1897,  is  $50,496.12,  of  which 
$14,909.19  was  spent  during  the  past  fiscal  year. 

The  approved  project  contemplates  a  further  extension  of  the  northern 
breakwater  400  feet  and  the  ultimate  closing  of  the  space  between  the 
two  breakwaters.  This  later  work  should  be,  however,  deferred  until 
its  necessity  is  demonstrated  after  the  completion  of  the  remainder  of 
the  project,  as  the  opening  affords  a  convenient  entrance  during  calm 
weather.  Additional  riprap  is  required  on  the  lake  side  of  the  cribs 
in  position  to  prevent  settlement. 

The  estimate  for  1899  is  therefore  as  follows:  For  400  linear  feet  of 
breakwater  construction,  $45,000;  for  additional  riprap  and  contingen- 
cies, $10,000;  total,  $55,000. 

The  harbor  is  in  the  Graud  Haven  collection  district,  and  the  nearest  port  of  entry 
18  Grand  Haven,  Mich.    The  nearest  light-house  is  at  Harbor  Point,  4  miles  distant. 

Original  estimated  cost  of  the  work $170,000.00 

Whole  amount  expended  to  June  30,  1897 60,496.12 

Money  statement, 

July  1, 1896,  balance  unexpended $17,413.07 

June  30,  1897,  amount  expended  during  fiscal  year 14, 909. 19 

Jnly  1, 1897,  balance  unexpended 2,503.88 

{Amount  (estimated)  required  for  completion  of  existing  project 117, 000. 00 
Amouutthat  can  be  profitably  expended  in  tiHcal  year  ending  J  one  30,1899    55, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  for  improving  harbor  at  Petoskey^  Mieh, 

September  19,1890 $15,000 

July  13,1892 20,000 

August  17, 1894 10,000 

June  3, 1896 8,000 

Total 53,000 


COMMERCIAL     STATISTICS,    PKT08KEY     HARBOR,     MICHIGAN,    FOB    CALENDAR    YEAR 
ENDING   DECEMBER  31,    1896. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1803      ....                 .                     .. 

1,338 
4,160 
4,360 
8,158 

8,000 

Ig94    

20,000 

1895  

28,000 

^890 

24,000 

BNG   97 185 
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Beet^U  ami  shi^mmUs  hy  tfUl,  189$, 
[Conipned  ftom  sUtemeiit  fornUbed  by  Col.  Imum  D.  Toll,  of  PeUmkej,  Iflcb.] 


▲rtl0l«t  received. 


BrjQk 

Fftrin  ptodacta 

Fish 

Ffuit 

Ha.VMiA  feed 

Live  stock 

Maohiperv 

Iton^haudtjie,  general 
^i^GclUueoue 

Totd 


Tone. 


126 

35 

800 

325 

100 

60 

25 

10.600 

2,100 

13,670 


ArtSoles  shipped. 


Farmprodqote 

Fish 

Floiir 

Grain 

Hay  and  feed 

Liaie.  and  eement — 

Lire  stock 

Lnmber 

Merobandlse,  genvral 

Hisoellaneone 

Pototoee 

Tan  bark 

Total 


TOBS. 


100 
S06 

sop 
w 

76 

966 

16 

1,110 

100 

L661 


16,4 


T^BUE  X,—Gmktral  uiKedMie  of  dredging  by  Govtrnment  plant  in  1S06  at  harhifra  on  mt$t 

»hore  of  Lake  Michigan, 


Qub^- 


St  j4Mepk.. 


Soath  Haven. 
S^figi^ook... 


Black  XjakA... 

OiaiMl  BaveB. 


Dredge. 


Sa^naw .., 

do 

....do.... 
Farauhar. 

'.'.'.. do  V.'.'. 

Sa^naw.. 
Farq  uhar. , 

Sa^naw.. 
,....do 


Apr.  27-May  27 

July  15-Aiig.  4 

Aug.2Ji-I)ec.:{ 

May  21-Jiiiie  *J5 

May  2-20 , 

Jnue  26-Oct.  28 

Aiif.4-27 

Apr.  IB- May  1  

Oct.  29-NOV.23 

Juno  n^ulyU.... 
Deo.  4-^an.29,1897. 


Diraenflions  of  cot. 


Length.     Width.      Depth. 


8,146 

1,086 
7,480 
4,105 
2.975 
14,476 
2,256 
1,250 
525 
2,415 
1,265 


40 

85-40 

20^0 

25 

26 

36 

46 

25 

25 

30^0 

8&-40 


I 


FtH. 
4toli 
4  to  18 
2to  7 
6to  6 
2to  4 
8«D  i 
8to  T 
3  to  4 
3 
Sto  • 
3to  6 


Harbor. 


BL  Joeeph. 


BonthHaTen. 
Baogatuok... 


Black  Lake. 


Qrand  Haven. 


Grand  tolal  of 
amoiiAt. 


Diedge. 


Saginaw. 


....do. 
...do. 


Farqnhar . 


do. 
.do. 


Saginaw. 


Farqnliar . 
Saginaw.. 


.do. 


Ik>ttom 
of  cut  be- 
low cero 
of  gauge. 


Apr.27-May27. 

July  16- Aug.  4. 
Aug.28-Doc.8.. 


May  21-Jiuie  25.. 


May  2-20 

Juue26-Oct.28. 


Aug.  4-27.. 


Apr.ia-Mayl..., 
Oct.29-KQv.  23.. 
Juno  17-JuIy  14. 


Deo.4-Jan.29,1897. 


F€€t. 

12  to  18 


14  to  16 
14  to  20 


16 


10 
12  to  16 


12  to  14 


10 

16 

12  to  17 


19  to  22 


Matetial 
dredged. 


Sand,   olav, 

and  gravel. 

Sand  and  stone 

Sand,  gravel, 

and  stone. 


76.680 

Sand... 

22,150 

do. 

10  655 

Sand,  clay, 
gravel,  logs, 
etc. 

Sand 

68.848 
17,464 

do  . 

86,666 
6,380 

do  . 

1  572 

do. 

14. 924 

22,876 

do. 

8,323 

Total 
dMdged. 


Ovbicydt. 
83,346 

12,114 
40,461 


216.867 
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Table  1. — General  aekedule  of  ^hrt>iging  hg  Owemtnent  plant  in  1896  at  fcarftart  tm  M«t 
Bk9re  cf  Lak9  Miehi^tm — Contdnued. 


Hart)or. 


St.  Joseph. 


Sontb  Haven. 
Saugatuok 


Black  Lake.. 


Orand  Haven. 


Dredge. 


Saifhiaw.. 

da 

do.... 

Farauhar. 

.'.'.'.do'.'.'.', 

Saf^naw .. 
Farnnhar. 

do 

Saginaw., 
.do  . 


Batei. 


Ckneral  repair*,  care  of  plant,  and  contingencies. 
Grand  total  of  eeati  aad  avvi^ga  eost. . 


Apr.27-May87 

Jnlyl5-Aaf.4 

Aug.  38 -Deo.  3 

May  21*JnnoS5 

Mav2-20 

Jnue2e-Oct.  28 

Aug  4-27 

Apr.18-.Mayl 

Oct.  29-Nov.  23 

June  17-Ju1t  14 

Dec.  4-Jau.  ^9, 1897  . 


Cost. 


sup] 


p]Mies, 
etc. 


h 


961.05 
2,680.88 
6,031.29 

2,325.40 

2, 325. 66 
637.05 


10, 819. 22 


Bepairs. 


$1,329.07 
496.88 
188.07 

251.80 

3.85 
409.23 


2,674.25 


Total. 


$7,291.02 
3,027.71 
6,215.26 

2, 576. 70 

2,336..'K) 
1,046.28 


22,493.47 


Cost 

per 

cubic 

yanl. 


O0n»9. 
9.003 

18.669 

7.144 

11,263 
28.072 


10. 400 


Table  2. — Schedule  of  dredging  operations  for  the  ee<i»on  of  1896— Work  and  eo$t  of 

each  dredge. 


Dredge. 

Commis- 
sion. 

Worked. 

Total 
dredged. 

Total  cost 

Average 

cost 
per  cubic 

yard. 

Saginaw .  .................^......r...,r-TT.,Tr.... 

Days. 
259 
220 

Days  0/8 
hours. 
118f, 

ml 

Yards. 
116,661 
99,606 

$12,430.85 
10,062.62 

o$nm. 

1U.655 

Farqnhar 

10. 102 

Total 

479 

247A 

216,267 

22,493.47 

10.400 

Average  product  per  iPorhing  dag  of  eight  koure. 


Baginaw . . 
Farquhar . 


Cubic  yards. 


Tabls  3.  —DietribuHon  of  cost  of  dredging,  1896. 


773 


Dredge. 

Services. 

Supplies. 

Repairs. 

Tbtal. 

Saginaw 

$8,697.17 
7,108.68 

$2,315.33 
1,698.09 

$1,418.36 
1,235.80 

$12, 430. 85 

Vkr^nhar 

10,062.62 

Total 

15, 805. 80 

4,013.42 

2, 674. 25 

22,498.47 

J  J 19. 

REMOVING  SUNKEN  YESBELia  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECK  OF  STBAMER  REIB. 

A  portion  of  the. bull  of  the  steamer  Reid  has  for  several  years 
obstructed  the  winding  basin  at  th«  outlet  of  the  Benton  Harbor  Canal 
into  the  St^  Joseph  Biver.  Effoi^s  made  in  October,  1896,  to  find  its 
owner  w^e  unsuceessfnl,  and  the  facts  were  reported  to  the  Ghief  of 
Engineers  by  letter  dated  Kovember  6, 1896,  with  a  recommendation 
for  its  removal  in  accordance  with  aeetion  8  of  the  river  and  harbor  act 
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of  September  19, 1890.  By  letter  from  the  office  of  the  Chief  of  Engi- 
neers dated  December  8,  1896,  authority  was  granted  to  remove  the 
wreck.  Proposals  were  invited  by  advertisement  dated  December  31, 
1896,  and  were  opened  January  30, 1897.  The  lowest  bid  was  rejected, 
the  price  being  considered  excessive,  and  authority  obtained  to  do  the 
work  by  hired  labor  by  letter  from  the  office  of  the  Chief  of  Engineers 
dated  February  6,  1897,  and  on  May  23  the  wreck  was  raised,  towed 
out  of  the  harbor,  and  deposited  on  the  beach  about  1  mile  south  of  the 
entrance  of  St.  Joseph  Harbor  and  abandoned.  The  cost  of  removal, 
including  advertising  and  printing,  was  $141.18. 

The  work  was  in  the  collection  district  of  Grand  Haven,  Mich.,  which  is  the  near- 
est port  of  entry. 


Ab$tract  of  bids  for  removing  wreck  of  eleamer  Beid  from  St,  Joeeph  Harbor ,  Michigany 
received  and  opened  January  SO,  1897,  in  accordance  teith  advertisement  dat^  December 
31, 1896,  by  CapL  C.  McD.  Towneend,  Corpe  of  Engineers, 


No. 

Kame  and  reaidenoe  of  bidden. 

Forlnmp 
sum. 

Bemarks. 

I 
2 

John  M.AUmendlnger, Benton  Harbor,  Mioh. . 
Charlea  Peek.  Milwaukee.  Wia 

$200.00 

C   600.00 
\   750.00 

With  centrifngal  pnmpa,  etc.,  and  de- 

poelted  on  beach. 
With  dynamite. 

Deposited  alongside  of  dock. 

Bids  rejected  as  excessive. 


J  J   20. 

SURVEY  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 
[Printed  in  Hoose  Doc.  No.  279,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  February  6j  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  21, 1897,  with  map,*  by  Capt.  C.  McD. Townsend,  Corps 
of  Engineers,  of  the  results  of  a  survey  of  South  Haven  Harbor, 
Michigan,  maide  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  June  3,  1896. 

Captain  Townsend  states  that  periodic  dredging  will  always  be  neces- 
sary to  maintain  this  harbor,  but  that  its  condition  would  be  much 
improved  by  extending  the  piers  to  the  15-foot  contour  in  Lake  Michigan 
and  repairing  existing  structures.  The  cost  of  the  proposed  work  is 
estimated  at  $108,500. 

The  revetment  of  the  banks  of  Black  Eiver  will  also  be  required,  but 
tliis  work  should  be  done  by  the  property  holders  to  be  benefited  by  the 
improvement. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


*  Not  reprinted. 
seBsion. 


Printed  in  House  Doc.  No.  279,  Fifty-fourth  Congress,  second 
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report  op  capt.  0.  m^d.  townsend,  corps  of  enoineers. 

United  States  Engineer  Office, 
Grand  Rapids,  Mich.,  January  21, 1897. 

General  :  In  compliance  with  section  9  of  the  river  and  harbor  act 
of  June  3,  1S96, 1  have  the  honor  to  submit  the  accompanying  map  of  a 
recent  survey  of  the  harbor  at  South  Haven,  Mich.,  and  the  following 
estimate  of  the  cost  of  improvement: 

The  existing  project  for  the  improvement  of  the  harbor  at  South 
Haven  contemitlates  a  channel  with  a  navigable  depth  of  12  feet  in 
Black  Eiver  from  its  mouth  to  the  highway  bridge  in  the  city  of  South 
Haven,  a  distance  of  about  one-half  mile,  its  outlet  to  be  protected  by 
piers  extending  into  Lake  Michigan,  with  a  width  between  them  of  177 
feet.  The  aggregate  length  of  piers  and  revetments  which  have  been 
constructed  is  3,145  feet.  The  north  pier  projects  a  distance  of  about 
(>50  feet  beyond  the  shore  line,  the  south  about  470  feet. 

Due,  however,  to  a  fall  of  the  lake  level  of  about  3  feet  since  the 
project  was  adopted,  tlie  piers  only  extend  at  present  to  depths  in  the 
lake  of  about  10  feet,  and  storms  in  Lake  Michigan  are  liable  to  close 
the  entrance  to  the  harbor  by  a  bar  having  not  over  9  feet  of  water  on 
its  crest.  During  freshets  in  Black  Biver  sand  is  also  deposited  below 
the  drawbridge  and  between  the  piers,  so  as  to  seriously  impede  navi- 
gation. 

Periodical  dredging  will  always  be  required  to  maintain  this  harbor, 
but  its  condition  would  be  much  improved  if  the  piers  were  extended 
so  as  to  prevent  the  formation  of  a  bar  at  its  entrance  by  storms  on  the 
lake.  To  attain  this  object  will  necessitate  the  extension  of  the  piers 
to  the  15- foot  contour  and  repairs  to  existing  structures.  The  following 
is  an  estimate  of  the  cost: 

Repairs  to  pile  revetment,  1,130  feet,  at  $12 $13,560 

Repairs  to  cribs,  708  feet,  at  $12 8,496 

Repairs  to  cribs,  405  feet,  at  $15 6, 075 

Pier  extension,  700  feet,  at  $90 63,000 

Dredging,  50,000  cubic  yards,  at  15  cents 7,500 

98, 631 
Contingencies 9,869 

Total 108,500 

The  revetment  of  the  banks  of  Black  River  will  also  be  required,  but 
the  work  should  be  done  by  the  property  holders  benefited  by  the 
improvement. 

The  improvement  of  the  harbor  to  the  extent  covered  by  the  above 
estimate  is  considered  worthy  and  justified  by  the  interests  of  the  com- 
merce involved. 

Very  respectfully,  your  obedient  servant, 

C.  MoD.  TOWNSBND, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers,  U,  8.  A. 
(Through  the  Division  Engineer.) 

[Flint  indorsement.] 

U.  S.  Engineer  Office,  Northwest  Diviston, 

New  York,  February  1,  1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommended  for  approval. 

Henry  M.  Bobbrt, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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JJ«. 

SURVEY  OF  HARBOR  OF  HOLLAND  (BLACK  LAKE),  MICHIGAN,  WITH  A 
VIEW  OF  OBTAINING  A  16-FOOT  DEPTH  OF  WATER. 

{Printed  in  House  Doo.  No.  272,  Fifty-fourth  Oongreaa,  Moond  senloii.] 

Office  of  the  Ohibp  of  Enoinbbbs, 

United  States  Army, 
Washington^  D.  0.,  February  4y  1S97. 
Sm:  I  have  tbe  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  5,  lcSd7,  by  Capt.  0.  McD.  Townsend,  Corps  of  Engi- 
neers, of  the  results  of  a  survey  of  harbor  of  Holland  (Black  Lake), 
Mich.,  with  a  view  of  obtaining  a  16-foot  depth  of  water,  made  to  com- 
ply with  the  provisions  of  the  river  aud  hai'bor  act  of  June  3, 1896. 

The  plan  of  improvement  presented  for  securing  a  16-foot  channel 
depth  at  the  present  stage  of  Lake  Michigan  provides  for  pier  exten- 
sions, repairs  to  existing  structures,  and  dredging,  and  is  estimated  to 
cost  1240,000. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

Hon.  Daniel  B.  Lamont, 

Secretary  of  War. 


report  of  capt.  0.  M'D.  townsend,  corps  of  ENGINEERS. 

United  States  Engineer  Office, 
Grand  Rapids^  Mich,^  January  5, 1897. 

General:  In  compliance  with  section  9  of  tbe  river  and  harbor  act 
of  June  3, 1896, 1  have  the  honor  to  forward  the  inclosed  map*  of  a 
recent  survey  of  the  harbor  of  Holland  (Black  Lake),  Mieh.,  with  »n 
estimate  of  the  cost  of  "obtaining  a  16-foot  depth  of  water." 

The  existing  project  for  the  improvement  of  the  harbor  of  Holland 
(Black  Lake),  adopted  in  1867,  contemplated  a  channel  from  Black  Lake 
to  Lake  Michigan  dredged  to  a  depth  of  12  feet,  its  sides  protected  by  a 
pile  revetment,  and  its  entrance  to  Lake  Michigan  by  piers  oofistraoted 
of  timber  cribs  filled  with  ston«.  The  work  was  completed  in  1880,  and 
consists  on  the  north  side  of  1,137  feet  of  pile  revetment  and  713  feet 
of  cribs,  projecting  540  feet  beyond  the  shore  line;  on  the  south  sidaof 
993  feet  of  pile  revetment  and  €96  feet  of  cribs,  prq^ting  685  feet 
beyond  the  shore  line.  Since  that  date  the  limited  funds  appropriated 
have  been  expended  in  dredging  and  repairs  to  existing  work. 

Due  to  the  fall  which  has  occurred  in  the  water  level  of  Lake  Michi- 
gan and  the  annual  growth  of  the  shore  line,  the  depth  which  can  at 
present  be  maintained  at  the  entrance  to  the  harbor  is  about 6  fleet. 

To  maintain  a  navigable  channel  of  a  depth  of  16  feet  below  the  exist- 
ing level  of  Lake  Michigan  (minus  2  feet  on  the  gauge  at  Black  Lake) 
wul  require  an  extension  of  the  north  pier  about  800  feet,  of  the  south 

*  Not  printed. 
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pier  700  feet,  and  repairs  to  the  exigting  stractures.    The  estimate  of 
cost  is  a8iblk)W8: 

Pier  extensittu : 

600fe«t,  at$90 $51,090 

•    900  feet,  at  $120 108,000 

Beconatruction  of  pile  revetment,  2,110  feet,  at  $15 ^ «  31,  ^ 

Repairs  to  246  f^et  crib  work,  at  $25 6,160 

Repairs  to  510  feet  crib  work,  at  $12 6,  IflO 

Repairs  to  653  feet  crib  work,  at  $4 2,612 

Dredging  64,000  oabic  yards,  at  15  cents 9,600 

218, 132 
Contingencies 21,868 

Total 240,000 

The  modification  of  the  existing  project  so  as  to  provide  for  a  chan- 
nel having  a  depth  of  16  feet  at  the  existing  stage  of  Lake  Michigan  I 
consider  worthy  and  justified  by  the  interests  of  commerce  involved. 
The  commerce  of  Holland  has  rnpidly  increased  in  the  past  ten  years, 
and  is  materially  interrupted  by  the  formation  of  sand  bars  at  the 
entrance  to  the  harbor  daring  severe  storms,  which  need  to  be  dredged 
before  vessels  can  enter  or  depart  from  the  port. 
Very  respeotfally,  your  obedient  servant, 

O.  MCD.  TOVTNSBND, 

Captain^  Corps  ofUngineeri. 
Brig.  Gen.  W.  P.  Cratghill, 

Chief  of  Engineer H,  U,  S.  A* 
(Through  the  Division  Engineer.) 

[Firat  indonement.] 

U.  B.  Enginbbr  Offioe,  Northwest  Dfvisiok, 

Ifew  Yorkj  January  28^  1897. 
RespectAilly  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommended  for  approval. 

HEimY  M.  BOBBB'T, 

Colonel  J  Corps  of  Engineers^  Division  Engineer. 


J  J   22. 

SURVEY  OP  LUDINGTON  HARBOR,  MICHIGAN. 
[Printed  in  Hoase  Doo.  No.  273,  Fifty-fourth  CoDgr«98,  necond  aeaMon.] 

Office  of  the  Chief  of  BNGimsERs, 

United  States  Army, 
Washington^  D.  0.,  February  6, 1897. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  2, 1897,  with  map,*  by  Capt.  C.  McD,  Towuseud,  Corps 
of  Engineers,  of  the  results  of  a  survey  of  Ludington  Harbor,  Michi- 
gan, ma<le  to  eomply  with  the  provisions  of  the  river  and  harbor  act  of 
June  3, 1896. 

*  Noi  Mpilnted.     Printed  in  Hoaae  Doo.  No.  373,  Fifty-fonrth  CongresB,  saoond 
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The  plan  of  improvement  prox)08ed  contemplates  obtaining  a  channel 
depth  of  18  feet  below  the  present  water  level  of  Lake  Michigan,  and 
provides  for  pier  extensions,  reconstruction  and  repairs  to  existing 
structures,  and  dredging.    The  cost  is  estimated  at  $210,000. 

Captain  Towusend  states  that  the  reconstruction  and  repairs  to  exist- 
ing stfuctures  will  be  required  for  the  maintenance  of  the  existing 
project. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  EngineerB. 

Hon.  Daniel  S.  Lamont, 

Seci-etary  of  War. 


REPORT  OF  OAPT.   0.  M'D.   TOWNSEND,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Orand  EapidSy  Mich.y  January  2, 1897, 

General  :  In  compliance  with  section  9  of  the  river  and  harbor  act 
of  June  3, 1896, 1  have  the  honor  to  submit  the  following  estimate  of 
the  cost  of  improving  Ludington  Harbor,  Michigan,  and  to  inclose  a 
tracing  of  a  map  of  a  recent  survey  of  that  vicinity. 

The  existing  project  for  the  improvement  of  the  harbor  at  Ludington, 
Mich.,  adopted  in  1890,  provides  for  a  channel  18  feet  deep  and  250  feet 
wide  at  the  entrance,  protected  by  piers  extending  from  Pere  Mar- 
quette Lake  into  Lake  Michigan,  on  the  north  side  of  the  channel,  a 
distance  of  930  feet,  and  on  the  south  side  1,650  feet. 

The  piers  have  been  constructed  as  prescribed  by  the  project  and  a 
channel  obtained  over  17  feet  below  the  level  of  the  lake  surface  at  the 
time  the  project  was  submitted.  Due,  however,  to  a  fall  of  the  lake 
surface  of  about  3  feet,  a  navigable  channel  of  not  more  than  14^  feet 
can  at  present  be  maintained  without  periodical  dredging.  The  depths 
between  piers  shown  on  the  map  have  resulted  from  recent  dredging 
operations. 

The  estimate  of  the  cost  of  improving  the  harbor  so  as  to  maintain 
a  channel  18  feet  below  the  present  water  level  of  Lake  Michigan  (2 
feet  below  the  zero  of  the  gauge  at  Ludington)  is  as  follows: 

Extension  of  north  pier  700  feet,  at  $120  per  foot $84,000 

Extension  of  sonth  pier  300  feet,  at  $150  per  foot 45,000 

Dredging  60,000  cubic  yards,  at  15  cents  per  cubic  yard 9, 000 

Reconstruction  of  1,600  feet  piers,  at  $25  per  foot 40,000 

Kepairs  to  pile  revetment  of  soutn  pier,  567  feet,  at  $20  per  foot 11, 340 

Minor  repairs  to  remaining  piers 1,660 

191,000 
Ten  per  cent  for  contingenoies 19,000 

Total 210,000 

The  reconstruction  and  repairs  to  existing  structures  will  be  required 
for  the  maintenance  of  the  existing  project. 

The  harbor  of  Ludington  not  only  has  a  local  commerce  of  some 
magnitude,  but,  due  to  the  lines  of  steamboats  which  run  from  this 
port  to  cities  in  Wisconsin  across  Lake  Michigan,  becomes  an  impor- 
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tant  link  in  a  line  for  the  movement  of  freight  to  and  from  the  Korth- 
west  to  the  Atlantic  Seaboard. 

The  improvement  of  the  harbor,  as  estimated  above,  I  consider 
worthy  and  justified  by  the  interests  of  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

0.  MCD.  TOWNSEND, 

Captain,  Corps  of  UngUieers. 
Brig.  Gen.  W.  P.  Oraiohill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[riiut  indorsement.] 

U.  S.  Engineer  Office,  Northwest  Division, 

New  York,  January  28,  1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommended  for  approval. 

Henrt  M.  Eobert, 
Colonel^  Corps  of  Engineersy  Division  Engineer. 


J  J  23- 

SURVEY  OF   CHARLEVOIX   HARBOR,   MICHIGAN,  WITH   A  VIEW  OP 
OBTAINING  le-FOOT  DEPTH  OF  WATER. 

(Printed  in  Honse  Doo.  No.  144,  Fifty -fonrth  Congresa,  second  aeiision.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  30, 1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  19, 1896,  with  map,*  by  Capt.  C.  McD.  Townsend,  Corps 
of  Engineers,  of  the  results  of  a  survey  of  Charlevoix  Harbol*,  Michigan, 
with  a  view  of  obtaining  16-foot  depth  of  water,  made  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

The  plan  of  improvement  presented  provides  for  pier  extension  and 
dredging,  together  with  repairs  to  existing  structures,  and  the  total  cost 
of  such  work  is  estimated  to  be  $160,000. 

Captain  Townsend  considers  the  proposed  improvement  to  bo  worthy 
and  justified  by  the  interests  of  commerce,  but  states  that  no  extension 
of  the  existiug  project  should  be  undertaken  by  the  General  Govern- 
ment until  the  local  authorities  remove  the  present  bridge  across  Pine 
Kiver,  which  would  be  a  serious  obstruction  to  navigation  for  vessels 
of  greater  draft  than  is  contemplated  by  the  existing  project.  I  concur 
in  his  views. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Oraighill, 
Brig.  Oen.,  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

*Not  repiinted.  Printod  in  House  Doc.  No.  144,  Fifky-fourth  Congress,  second 
session. 
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BEPOttT  OP  OAPT.  O.  K'D.  TOWKfiElfD,  COUPS  OF  HNGHrBBES. 

United  States  Ekoineeb  Office, 
Orand  Rapids,  Mich.^  December  19, 1896. 

General:  In  compliance  with  the  river  and  harbor  act  of  June  3, 
1896, 1  have  thalioDer  to  sabmit  the  inclosed  map  of  a  recent  snrvey 
of  Oharlevoiz  Harbor,  Michigan,  and  the  followiug  estimate  of  the  cost 
of  "obtaining  16-foot  depth  of  water '^  at  the  harbor. 

The  existing  project  for  the  improvement  of  Charlevoix  Harbor  pro- 
vides for  dredging  a  channel  12  feet  deep  through  Pine  Biver  from 
Bound  Lake  to  Lake  Michigan,  protecting  its  sides  by  pile  revetments 
and  its  entrance  by  crib  piers  extending  to  12  feet  of  water  in  Lake 
Michigan,  with  a  channelway  150  feet  wide  between  them. 

The  sides  of  Pine  Biver  have  been  revetted,  the  north  pier  has  been 
constructed  to  the  length  required  by  the  project  and  the  south  pier  to 
within  dOO  feet  of  ite  estimated  length,  and  a  cbaanel  obtained  with  a 
depth  over  12  feet  below  the  level  of  the  lake  at  the  date  the  prc^t 
was  submitted  (1884);  but,  due  to  a  fall  of  the  lake  surface  of  about 
3  fieet  sinoe  that  date,  the  navigable  depth  of  water  which  can  now  be 
maintained  without  annual  dredging  is  only  11  feet.  The  depths 
between  piers  shown  on  the  map  have  resulted  from  dredging  during 
the  past  season,  and  a  fill  during  winter  storms  is  to  be  anticipated. 

To  secure  a  navigable  channel  of  a  depth  of  16  feet  at  the  existing 
level  of  Lake  Michigan  (2  feet  below  the  zero  of  the  gauge)  will  require 
an  extension  of  the  north  pier  a  distance  of  400  feet  and  of  the  south 
pier  500  feet,  and  a  rebuilding  and  strengthening  of  existing  piers  and 
revetments.  This  latter  work  will  soon  be  required  to  maintain  the 
existing  project,  as  the  piers  and  revetments  are  timber  stmetures,  some 
of  which  were  eoastructed  by  local  authorities  prior  to  1876. 

SSTIMATB  or  COST. 

Extending  north  pier  400  feet,  at  $100 $40,000 

Extending  soath  pier  500  feet,  at  $90 45,000 

Dred^ng 40,000 oobie  yards,  at  15  cents 6,000 

Repairs : 

RecQnstmction  of  north  plank-beam  revetment,  945  feet,  at  $20 18, 900 

Repairs  to  north  pier 6,060 

Reoonstrnction  of  south  plank-beam  revetment,  1,528  feet,  at  $17.50 96, 740 

Repairs  to  sontib  pier 3,820 

145,460 
Contingencies,  10  per  cent 14,540 

Total 160,000 

While  the  freight  entering  aud  departing  from  the  port  of  Oharlevoiz 
is  not  extensire,  the  oity  is  beeouiing  a  popular  snmmer  resort,  and 
requires  snffioient  depth  of  water  so  that  large  passenger  steamers 
wbieh  run  on  Lake  Michigan  can  enter  the  port.  The  modification  of 
the  existing  project  so  as  to  increase  the  navigable  channel  to  a  depth 
of  16  feet  I  consider  worthy  and  jastified  by  the  interests  of  commerce 
involved,  bat  no  extension  of  the  existing  project  should  be  undertaken 
by  the  General  Government  until  the  local  authorities  remove  the  pres- 
ent bridge  across  Pine  Kiver,  which  will  be  a  serious  obstruction  to 
navigation  for  vessels  of  greater  draft  than  is  contemplated  by  the 
existing  project. 

Very  respectfully,  your  obedient  servant, 

0.  MCD.  TOWNSBND, 

Brig.  Gen.  W.  P.  CRAiamLL,  ^«^^^*^  ^/  Engineers. 

Chitf  of  Engineers,  U.  8.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST  OP 
MICHiaAN  AND  OF  WATERS  CONNECTING  THE  GREAT  MKES. 


MEPOJtT  or  LIEUT.  €01.  &.  J.  LTDEOKEB,  CORPS  OF  ENQINEERa,  OFFl- 
CEE  IN  OHARGE,  FOR  THE  FISCAL  YEAR  ENDING  ^UNE  $0, 1^97,  WJT0 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVmttWTB. 

1.  Ship  canal  conneoting  the  waters  of 

the  QiMt  Li^ee  between  GbieagOi 
Daliith,  and  Buffalo. 

2.  St.  K&r>  s  River  at  the  Falls,  Miehlf  ao. 

3.  Operating  and  care  of  St.  Marys  Falls 

Canal,  Michigan. 

4.  Hay  I^ake  Channel,  Bt.  Marys  Riyer, 
Miehlgan. 

Cheboygan  Harhor,  Michigan. 
Alpena  Harbor  (Thunder  Bay  River), 

Slichigan. 
Saginaw  RUer,  Miehigan. 
Sobewain|^  River,  Michigan. 
Harbor  ot  refa^  at  SaAil  Beach,  Lake 

Huron,  Michigan. 


10.  St.  Clair  Flats  Canal,  Michigan. 
U.  Operating  and  oare  af  St.  Clair  Flats 
Canal,  Michi^n. 

Mouth  of  Black  River,  Miohigan. 

Black  River  at  F^ort  Huron,  Michigan. 

14.  Pine  River,  Michigan. 

15.  Belle  River,  Michigan. 

16.  CliatoA  River,  Hi^tm. 

17.  Petroit  River,  Michigap. 

18.  Rouge  River,  Michigan. 

19.  Turning  Basin  in  Ronge  River,  Mle%- 

igan. 
ao.  Renoving  sunken  vessels  «r  eraft  ob- 
strnctiQg  or  endaugeiing  naviga- 
tion. 


BXAXINATION. 

21.  Huron  River,  Michigan. 


United  Statks  BNomESB  Office, 

'    jyetraitj  Mich,  Julff  28j  1^97. 
Otsneral:  I  hftve  tb«  honor  to  sabmit  licrowith  the  aansal  repart 
relative  to  the  works  oi'  river  and  liarbor  improv^meat  in  my  charge 
for  the  fiscal  year  ending  June  30,  1897. 

•  •••••  • 

Very  respectfully,  your  obedient  servant, 

G.  J.  LYDIBOKSni, 

lAeut  OoLj  Oarp$  of  ISngineers. 
Brig.  Gen.  John  M.  Wiwon, 

Chief  of  Engineers^  U.  8.  A. 


K  K  z. 


IMPROVEMENT  OF  SHIP  CHANNEL  CONNECTING  WATERS  OF  THE  GREAT 
LAKES  BETWEEN  CHICAGO,  DULUTH,  AND  BUFFALO. 

This  iwpvovement  was  entered  npmk  in  accordance  with  the  followiaig 
pre  vision  of  the  river  and  harbor  aet  of  Jn^  13, 1892: 

For  ship  channel  twenty  and  twenty-one  feet  in  deptli  and  a  mlnimBm  widih  of 
thvee  hundred  ioei  hi  the  ahallew*  of  tbo  eonnaetinff  wa«en  of  the  Brmt  Lak< 
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between  Chicago,  Dninth,  and  Baffalo,  three  hnndred  and  seTenty-fire  thousand 
dollars :  Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  carry  out  the  plans  proposed  by 
General  O.  M.  Poe,  Corps  of  Engineers,  United  States  Army,  dated  January  twen- 
tieth, eighteen  hnndred  and  ninety-one,  and  printed  as  Honse  Executive  Docoment, 
numbered  two  hundred  and  seven,  second  session,  Fifty-first  Congress,  for  such  ship 
channel,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  two  million  nine  hundred  and  sixty-five  thousand 
dollars,  exclusive  of  the  amount  herein  appropriated. 

The  estimated  total  cost  was  13,340,000. 

The  work  was  divided  into  eight  sections,  the  first  four  being  in  the 
St.  Marys  Eiver,  the  fifth  at  the  foot  of  Lake  Hnron.  the  sixth  and 
seventh  in  Lake  St.  Glair,  and  the  eighth  through  the  oar  at  month  of 
Detroit  Eiver.  Contracts  for  all  of  these  sections  were  entered  into 
December  31, 1892,  and  oi>erations  under  them  commenced  in  the  spring 
of  1893.  Work  on  sections  1, 4,  and  6  was  completed  by  or  before  June 
30, 1896 ;  and  the  Beport  of  the  Chief  of  Engineers  for  that  year,  pages 
2749-2756,  contains  a  history  of  operations  to  that  date. 

OPBEATIONS  DURINa  YEAB  £in)lNa  JTJNB  30,  1897. 

Work  was  continued  on  sections  2,  3,  5,  7,  and  8,  and  completed  in 
all  except  section  8,  as  follows:  Section  2,  September  26, 1896;  section 
3,  June  22, 1897 ;  section  6,  September  30, 1896 ;  section  7,  May  31, 1897. 
In  section  8  work  during  the  year  was  carried  on  with  one  dredge  only, 
and  progress  was  therefore  very  slow  and  unsatisfactory;  but  by  the 
close  of  the  year  the  work  was  about  finished,  only  a  few  shoal  spots 
where  bottom  grade  had  not  been  reached  in  the  general  process  of 
dredging  remaining  to  be  cleared. 

Work  was  also  done  at  the  foot  of  Mud  Lake,  St.  Marys  Biver,  in 
removing  a  dangerous  shoal  (Ko.  29)  that  lay  at  the  turniug  point  in 
the  channel  off  Point  Aux  France;  this  work  was  commenced  Septem- 
ber 14, 1896,  and  was  nearly  completed  at  the  close  of  the  fiscal  year. 

The  following  details  of  the  year's  work  are  compiled  from  the  reports 
of  the  several  assistants  in  local  charge  of  operations : 

Section  2. — Little  Mud  Lake,  improved  channel  300  feet  wide  and 
24,000  feet  long;  the  upper  and  lower  angles  widened  to  700  feet. 
Contract  dated  December  31, 1892;  C.  E.  Mitchell  &  Co.,  Ludington, 
Mich.,  contractors.  Kates,  25.9  cents  per  cubic  yard,  bank  measure,  to 
21-foot  grade,  and  half  rates  between  21  and  22  feet.  Material,  clay, 
sand,  stone,  and  bowlders. 

Work  was  continued  with  one  dredge  till  September  26, 1896;  time 
worked  238 J  hours;  delayed  167 J  honrs;  excavation  5,891  cubic  yards, 
scow  measure.  Parts  of  this  section  were  examined  several  different 
times  with  thd  raft  bars  before  all  the  spots  above  21-foot  grade  were 
removed. 

Work  was  begun  on  this  section  on  May  13, 1893.  The  computed 
bank  measure  of  material  excavated  above  21-foot  grade  is  464,914.42 
cubic  yards;  between  21  and  22  feet,  182,701.54  cubic  yards;  below 
22-foot  grade,  or  outside  of  specified  side  slopes,  232,505.53  cubic  yards, 
making  a  total  of  880,121.59  cubic  yards.  The  scow  measure  was  766,610 
cubic  yards. 

Section  3. — Sailors  Encampment,  300  feet  wide  by  5,000  feet  long,  the 
upper  angle  widened  to  700  feet.  Contract  dated  December  31, 1892; 
John  Hickler,  Buffalo,  N.  Y.,  contractor.  Kates  $2.43  per  cubic  yard, 
bank  measure,  to  21-foot  grade,  and  half  rates  between  21  and  22  feet. 
Material,  limestone  rock  in  situ  and  bowlders. 

Work  was  continued  with  three  dredges,  time  3,127^  hours,  delays 
287  hours.    Excavation  31,699  cubic  yards,  scow  measure;  two  driU 
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boate,  time  1,339  hoars,  delays,  18  hoars.  Namber  of  holes  drilled, 
2,740;  the  total  depth  of  drilling  was  21,010  feet,  and  8,688  poauds  of 
dynamite,  40  per  cent  nitroglycerin,  were  used;  two  diving  outfits, 
time  2,076  hours,  delays  207  hours.  Three  thousand  one  hundred  and 
three  yards  of  rock  were  raised. 

The  west  half  of  the  channel  was  open  for  use  of  navigation  on 
October  12,  1896,  and  the  entire  section  was  completed  on  June  22, 
1897.  The  examinations  with  the  raft  bars  were  made  in  October, 
May,  and  June.  The  season's  work  closed  November  30  and  was 
resumed  April  24. 

Work  was  begun  on  this  section  June  12, 1893,  drilling  and  blasting 
being  the  principal  work  done  during  the  first  season.  The  total  hours 
worked,  12,107 J,  delays  128 J  hours.  Number  of  holes  drilled,  20,826; 
total  depth  of  drilling,  134,430  feet;  the  dynamite  used  from  40  per 
cent  to  65  per  cent  nitroglycerin,  and  amounted  to  118,799  i>ounds« 
The  total  time  of  work  for  diving  outfits  was  2,410  hours  and  delays 
254  hours,  and  4,182  cubic  yards  of  rock  were  raised. 

The  computed  bank  measure  of  material  excavated  above  21-ibot 
grade  is  106,054.10  cubic  yards;  between  21  and  22  feet,  24,640.76  cubic 
yards;  below  22  feet  or  outside  of  specified  side  slopes  of  two  to  one, 
31,698.03  cubic  yards,  making  a  total  of  162,392.89  cubic  yards.  The 
total  scow  measure  is  207,785  cubic  yards.  The  bank  measure  of 
material  above  21-foot  grade  is  44  i>er  cent  less  than  the  scow  measure. 
The  total  bank  measure  is  about  22  per  cent  less  than  the  scow  measure. 

The  completion  of  this  channel  enabled  the  boats  to  increase  their 
draft  about  3  feet. 

Section.  4 — Shoal  29. — In  Mud  Lake,  St.  Marys  Eiver,  off  Point  Aux 
Fr^nes,  400  feet  by  1,400  feet.  Contract  dated  September  19,  1895 ;  W. 
A.  McGillis  &  Co.,  of  Chicago,  111.,  contractors.  Kates,  earth  65  cents 
and  rock  $3.75  per  cubic  yard,  bank  measure,  to  21 -foot  gnide,  and  half 
rates  between  21  and  23  feet.  Material,  bowlders,  clay,  and  limestone 
rock  in  situ. 

Work  was  begun  with  one  dredge  on  September  3, 1896,  stopped  for 
season  on  November  29,  and  resumed  work  on  May  18.  Number  of 
hours  worked,  662;  delayed,  758.  Excavation,  21,432  cubic  yards,  scow 
measure. 

This  section  will  be  completed  during  July. 

Section  5. — Foot  of  Lake  Huron. — Channel  2,400  feet  wide,  21  feet  deep, 
and  about  8,000  feet  long.  The  east  half  of  the  channel,  under  contract 
with  R.  J.  Cram,  was  completed  prior  to  June  30,  1896  (483,882  cubic 
yards,  scow  measure,  being  removed),  and  that  part  of  the  channel  was 
thrown  open  to  navigation.  Under  contract  of  December  31, 1892,  with 
McCoUum  &  Lee,  450,932  cubic  yards,  scow  measure,  had  been  removed 
from  the  west  half  to  June  30, 1896.  Work  was  completed  September 
30, 1896,  the  total  excavated  being  483,536  cubic  yards,  scow  measure. 
The  contract  price  was  58  cents  per  cubic  yard,  scow  measure.  Material, 
sand,  clay,  gravel,  and  bowlders. 

Section  7. — Orosse  Point  Flats. — Channel  800  feet  wide,  20  feet  deep, 
and  about  58,400  feet  long.  Under  contract  of  December  31, 1892,  with 
Breymann  Bros.,  4,330,951  cubic  yards,  scow  measure,  had  been  removed 
to  June  30, 1896.  Work  was  continued  during  the  year  to  completion 
on  May  31, 1897,  operations  being  suspended  from  December  1  to  March 
29.  One  million  two  hundred  and  nineteen  thousand  two  hundred  and 
fifty-eight  cubic  yards  were  excavated,  making  the  total  excavation 
under  this  contract,  5,550,209  cubic  yards,  scow  measure.  The  contract 
price  was  l^  cents  per  cubic  yard,  scow  measure.  Material,  clay,  gravel, 
sandy  and  bowlders. 
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iSM^M  d.—Meutk  of  Detroit  JBiv^r.-^hMiial  8M  feet  wide,  21  feet 
deep,  and  about  2§,500  feet  lomg*  JJnA&t  eontraot  of  December  31, 1892, 
with  L.  P^  &  J.  A.  Smith,  970,769  oabie  yaids,  soow  measare,  had  been 
removed  to  June  30, 1896^  The  work  waa  continued  daring  the  year, 
except  from  July  1  to  Angast  10,  and  Deoember  4  to  May  19,  the  total 
eceavatioB  being  40,354  oabie  yards,  soow  measure.  Only  one  dredge 
was  at  work  diuing  the  year,  and  progress  was  therefore  slow  and 
extremely  nnsatisfactory.  The  contract  price  is  18  cents  per  cubic 
yard,  soow  measure.    Matenal,  sand,  clay,  gravel,  and  bowlders. 

The  total  amount  excavated  at  all  points  during  the  year  was 
9,043,179.78  cubie  yards,  and  the  general  result  wat9  the  practical  com- 
pletion of  work  on  the  ship  channel  at  all  places  indicated  in  the  report 
of  January  20, 1891,  on  which  the  project  of  1892  was  based.  The  com- 
pletioa  of  work  in  section  3  enisled  vessels  to  increase  draft  through 
St.  Marys  Biver  about  3  feet 

Siiirveg9mid€Mam%$iationi. — During  the  winter  ice  surveys  were  made 
of  the  areas  included  in  sections  1,  3,  4,  and  8,  and  the  soundings 
reduced  and  plotted.  Several  examinations  have  been  made  during 
the  year,  with  rait  bars  suspended  at  grade  of  the  different  sections, 
and  of  other  localities  in  the  channel  where  obstructions  were  reported 
to  exist.  A  survey  wae  also  made  for  the  purpose  of  locating  on  the 
map  the  new  channel  through  Lake  St  Olair.  This  channel  was 
exanined  in  April  to  determine  its  general  condition,  and  a  special 
report  theremi  submitted  May  4, 1897. 

The  following  statement  indicates  the  total  work  of  excavating,  bank 
and  scow  measure,  done  to  June  30, 1897 : 

Bank  meBBure :  OoMe  ynds. 

SeeiioAl 109,286.10 

8Mtioa2.. 880»iai.4e 

SeoUonS 162,393.89 

Section  4 292,616.80 

Scow  measnre : 

Sections 967,418.00 

SMttoae 648,690.50 

8e«ti«ii7. 6,559,209.00 

Sections 1,011,123.00 

Shoal  29 21,482.00 

Total ».* 9,643>179.78 

Further  work  on  this  important  improvement  will  be  directed  toward 
widening  channels  heretcmre  made,  with  a  view  to  making  navigation 
safer  at  critical  points,  and  removing  detached  shoals  already  developed 
by  surveys,  or  by  the  passage  of  vessels  loaded  to  the  deep  draft  now 
carried  as  a  result  of  improvements  thus  far  made;  it  is  highly  probable 
that  other  shoal  areas  will  be  developed  in  the  same  way.  The  sundry 
civil  act  of  June  4, 189T,  also  requires  that  *^  necessary  observations 
and  investigations  in  connection  with  the  preservation  of  such  channel 
depth*  be  made;  these  investigations  will  constitute  a  most  important 
and  valuable  feature  of  future  surveys  and  examinations  relating  to 
this  work. 

The  api»T>priation  of  11,090,000  made  by  the  act  just  menUoned 
brings  the  aggregate  of  appropriations  made  to  date  up  to  the  total 
amount  of  the  original  estimate.  After  settlement  is  made  for  work 
completed  and  in  progress,  there  will  be  available  for  further  work, 
surveys,  and  investigation  the  sum  of  $950,000,  in  round  numbers,  and 
it  will  suffice  for  completing  work  authorized  by  the  general  prnjeot. 
It  is  proper  to  note,  however,  that  the  completion  of  the  20-ibDt  channel, 
in  sueh  a  way  as  to  give  a  safe  line  of  water  travel  Irom  the  heads  of 
Lake  Superior  and  Michigan  to  Bufi'alo,  will  require  more  than  was 
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specified  in  t)iat  project;  this  is  especially  the  case  respecting  some 
portions  of  the  Detroit,  St.  Glair,  and  St.  Marys  rivers.  But,  as  stated 
above,  funds  now  available  will  suffice  for  completing  work  authorized 
by  tbe  general  project,  and,  therefore,  no  estimate  for  additional  work 
is  submitted  in  this  report. 

8«otioiis  1, 2,  S,  and  4  ar^  in  the  oolleatioa  distnot  of  Sapierior,  Mich.  The  Dearest 
port  of  entry  is  Marqnette,  Mioh.,  but  Sault  Ste.  Marie  is  a  sabport. 

Section  1.  Nearest  lights,  Point  Iroqnois  Light-Houee,  St.  Marys  River  npper  and 
lower  lights,  Point  anx  Pins  Light  (OHnadian). 

Seotion  2.  Nearest  lights,  Harwood  Point  ranges,  Hen  and  Chicken  ranges.  Point 
of  Woods  ranges  (American  and  Canadian),  East  and  West  Dark  Hole  ranges. 

SGctiou3.  Nearest  lights.  Rains  Hill  ranges  (Canadian),  Point  of  Woods  (Cani^- 
dian),  Encampment  Cnb  Light. 

Section  4.  Nearest  lights,  Everens  Pokit  range  lights  (Canadian),  Winter  Point 
range  lights. 

Section  5  is  in  the  collection  district  of  Huron,  Mich.  The  nearest  port  of  entry 
is  Port  Huron,  Mich.,  and  the  nearest  light-house  is  Fort  Gratiot  Light. 

Sections  6,  7,  and  8  are  in  the  collectiou  district  of  Detroit,  Mich.  The  nearest 
port  of  entry  is  Detroit,  Mich.  The  nearest  light-henses  to  section  6  stand  on  6t. 
Glair  Flats  Canal;  to  section  7,  Windmill  Point  Light-House  and  range  lights  in 
Tteinity ;  to  section  8,  Bois  Blanc  (Canadian)  and  the  Detroit  Biver  Light-House. 

Total  expended  on  present  pvoject  to  June  30, 1896 $1,604,384.38 

Expended  during  fiscal  year,  exoluding  outstanding  liabilities 518,  II7. 97 

Total  expended  to  Jane  30,189V 2,21&,S1B.S6 

Money  statement 

Jnly  1, 1886,  halanoe  unexpended $658y388.68 

Amount  appropriated  by  sundry  civU  act  approved  June  4, 1897 1, 090, 000. 00 

1,648»388.68 
Jane  80, 1897,  amount  expended  during  fiseal  year 518, 117. 97 

July  1,  1897,  balance  unexpended l,lS0^Mk7i 

Jnly  1,  1897,  outstanding ifabilHiss $177,006.88 

July  1,  1897,  amount  covered  by  uncompleted  contracts ...        2, 610. 79 

180,217,67 

July  1,1897,  balance  available 96a,  048. 04 


Jppropriaiicm  f9r  Mp  channel  in  ik9  9mm9clki§  wmten  ^f  ike  Qreat  Lmkmk 

Jnly  13,1892 $3?B,«eO.«) 

Marcli  3, 1893,  sundry  civil  act 876v00a00 

March  2, 1885^  sundry  civil  act 50d,00a00 

June  11, 1896,  sundry  civil  act 500,000.00 

June  4, 1897,  sundry  civil  act 1,090,000.00 

Total 3,340,000.00 

February  19, 1895«  repayment  of  overpayment  made  R.  J.  Cram,  dredg- 
ing section  1 2,?78.06 


J4$i  ^contrf^M§  infmrc$  dwrimg  ikeJUcal  y^or  tnding  June  SO^  18S7, 


Name  of  contractor. 


Contract  ap« 
proved. 


Work  began. 


Bate  of  expi- 
ration. 


Bemarks. 


C.B.  Mitchell  4t  Co , 

BreymaiM  Bros < 

JohnHickter. 

If oCoUam  &Lee 

B.J.Cra» 

L.P.&J.A.Smith 

W.A.MeOlUiB&Co 

Keirlon  dt  KaoBeau 

P.CKeliher 

Do 

in  Hardware  Co. 
irry 


Jan.  13, 1893 

do 

Jan.  10«1803 

do 

do 

do 

Oct.  24,18M 
Aug.22,lS96 

do 

do 

do 

do 


Jane  13, 1893 
Ape  17,1393 
June  12, 1893 
Jane  14, 1893 
Ma7  10, 1894 
June  1,1803 

Sept.  4,  use 

For  flaoal 


year 
mg. 


Dea  31,1896 
July   1,1897 

....:do 

Deo.  81, 1898 

do 

July   1,1897 
July  19i  1807 


Y 


w«9^im 


Work  completed  Sept.  26, 1896. 
Work  oonipleted  May  81, 1897. 
Work  completed  June 22, 1897. 
Glk>Mdirov.2,1896. 
Cloeed  Au|t25,X8ai. 
Kot  flnisheO. 
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letter  of  the  lake  carriers'  association. 

Lake  Carriers'  Association, 

Buffalo^  K  Y.J  August  16,  1897. 

Sir:  Early  in  the  present  season  of  navigation  the  Lake  Carriers' 
Association  undertook  an  investigation  of  the  present  condition  of  the 
channel  improvements  in  the  Detroit,  St.  Clair,  and  St.  Marys  rivers, 
with  a  view  to  calling  your  attention  to  supplemental  improvements 
which  should  be  undertaken  for  the  jjurpose  of  perfecting  the  great 
work  which  the  Government  has  undertaken,  and  providing  a  suitable 
ship  channel  between  Chicago,  Duluth,  and  Buffalo.  As  you  are 
aware,  the  work  on  the  so-called  "20-foot  channel,"  under  the  project 
recommended  by  the  late  General  Poe,  is  nearly  completed.  It  was 
General  Poe's  purpose  in  outlining  this  project  to  get  a  narrow  water- 
way through  the  dijQBcult  points  in  the  rivers,  and  he  fully  understood 
that  in  certain  places  the  improvements  which  he  outlined  were  not 
final  in  character,  as  the  channels  provided  were  not  of  sufficient  width 
for  the  accommodation  of  the  increasing  commerce  which  passes 
through  them.  The  existing  project  calls  for  a  ship  canal  20  and  21 
feet  in  depth  between  Chicago,  Duluth,  and  Buffalo,  "with  a  minimum 
width  of  300  feet."  Where  a  greater  width  could  be  provided  within 
the  limits  of  the  estimate  which  General  Poe  made,  a  greater  width 
than  300  feet  has  been  provided.  Thus  the  improvements  at  the  foot 
of  Lake  Huron,  just  completed,  provide  a  channel  2,400  feet  in  width. 
The  improvements  at  the  mouth  of  the  Detroit  River,  now  nearly  com 
pleted,  provide  for  clearing  out  a  20-foot  channel  800  feet  in  width. 
So  also  at  Bound  Island  in  the  upper  St.  Marys  River,  and  at  Grosse 
Point,  the  channels  are  much  more  than  300  feet  wide.  At  certain 
points,  however,  channels  only  300  feet  in  width  are  being  completed 
under  the  existing  project. 

The  Lake  Carriers'  Association  has  given  this  matter  careful  consider- 
ation and  has  had  several  interviews  with  the  engineer  officers  in  charge 
of  these  important  works  with  a  view  to  arriving  at  some  project,  reason- 
able in  cost,  which  might  now  be  adopted  as  a  supplement  to  the  exist- 
ing project,  and  which  would  provide  a  less  dangerous  waterway  and 
be  more  in  keeping  with  the  present  requirements  of  commerce. 

Commencing  at  the  lower  end  of  the  Detroit  River,  we  beg  to  submit 
the  following  suggestions,  showing  what  we  deem  to  be  necessary  in  the 
way  of  further  improvements  of  the  channels: 

LIMEKIIJ7  CROSSING. 

The  cut  at  Limekiln  Crossing  is  now  440  feet  wide,  with  quite  a  sharp 
turn  at  each  end,  the  edges  of  the  cut  being  of  hard  and  jagged  rock. 
A  project  should  be  adopted  for  widening  the  cut  to  600  feet  and  for 
cutting  olf  the  angles  above  and  below  to  a  corresx)onding  extent  so  as 
to  make  an  easy  approach  to  the  cut. 

BALLARDS  REEF. 

The  present  improvement  at  Ballards  Reef  consists  in  cleaning  out 
the  bowlders  from  a  channel  300  feet  in  width.  The  west  half  of  this 
channel  is  now  cleaned  out  to  a  depth  of  18  feet,  excepting  one  shoal 
of  considerable  size,  and  a  drill  boat  is  now  at  work  on  that  shoal.  The 
east  half  of  this  300-foot  channel  is  being  cleared  out  to  a  dei)th  of  20 
feet.  A  project  should  be  adopted  here  calling  for  a  channel  600  feet 
wide  and  20  feet  deep.    This  work  does  not  consist  of  excavating  solid 
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rock.  The  sonndings  show  that  most  of  the  GOOfoot  chaimei  is  now 
over  20  feet  deep.  The  work  would  consiBt  of  cleaning  out  bowlders 
and  small  shoal  spots.  This  work  is  as  urgently  needed  as  any  on  the 
Great  Lakes.  The  draft  of  vessels  is  now  limited  by  the  water  at  this 
point,  there  being  more  water  at  all  other  points  in  the  channel  than  at 
Ballards  Eeef. 

ST.  CLAIB  FLATS  CANAL. 

Another  300-foot  channel  is  imperatively  needed  at  this  i)oint.  It 
could  be  constructed  just  to  the  west  of  the  old  channel,  with  an  approach 
of  corresponding  width  below.  The  approach  above  is  now  of  natural 
deep  water  of  ample  depth. 

ST.  CLAIR  RIVER. 

There  are  a  few  shoal  spots  in  the  St.  Glair  Ei  ver  which  should  be  cleaned 
out,  especially  those  in  the  American  channel  on  the  west  side  of  Stag 
Island,  and  the  Middle  Ground,  which  encroaches  upon  the  channel  at 
the  mouth  of  Black  Eiver.  We  understand  that  under  the  existing 
project  for  a  ship  channel  300  feet  wide  and  20  feet  deep,  any  shoals  in 
the  waters  connecting  the  Great  Lakes,  not  specifically  appropriated 
for  otherwise,  can  be  cleared  out,  and  we  believe  there  is  sufficient 
money  on  hand  out  of  the  present  appropriation  te  do  this  work. 

ST.  MARYS  RIVER. 

The  existing  channel  by  way  of  the  Middle  Neebish  is  of  a  width  of 
300  to  350  feet  at  Sailors  Encampment,  Dark  Hole,  and  Middle  Neebish 
Cut.  At  the  latter  place  there  is  an  available  depth  of  only  18  feet  for 
a  distance  of  about  2,000  feet.  This  appears  to  have  been  caused  by 
the  lowering  of  the  levels  of  Hay  Lake  through  the  improvements 
which  have  been  made  to  utilize  the  Hay  Lake  channel.  These  chan- 
nels should  all  be  immediately  widened  to  600  feet,  and  the  Middle 
Keebish  Gut  deepened  to  a  depth  of  20  feet,  or  else  a  new  project 
should  be  taken  up  and  adopted  for  the  improvement  of  the  channel 
through  the  West  Neebish,  There  is  no  doubt  that  the  latter  course 
would  afford  a  much  better  channel  than  could  be  provided  through 
the  Middle  Neebish,  and  that  a  distance  of  7  miles  could  thus  be 
saved.  This  would  make  a  grand  improvement  in  the  navigation 
between  Lake  Superior  and  Lake  Huron.  Down  bound  boats  could 
use  the  West  Neebish  channel  and  up  bound  craft  follow  the  present 
channel  through  the  Middle  Neebish.  Whether  the  improvement  of 
the  West  Neebish  is  undertaken  or  not,  the  Middle  Neebish  for  a  dis- 
tance of  2,000  feet,  where  the  depth  is  only  18  feet,  should  be  deepened 
to  20  feet  and  widened  to  at  least  350  feet. 

UPPER  ST.  MARYS  RIVER. 

We  understand  that  authority  has  already  been  obtained  by  the 
engineers  to  use  money  now  on  hand  to  wideA  the  west  approach  to 
the  St.  Marys  Falls  Ganal  at  Rock  Shoal  to  an  approximate  width  of 
1,000  feet. 

These  are  the  points  in  the  waters  connecting  the  Great  Lakes  which 
need  further  improvement,  and,  as  you  will  perceive,  the  improvements 
here  stated  are:  First,  to  provide  at  Ballards  Eeef  and  Middle  Neebish 
Gut  a  depth  of  20  feet,  wiiich  is  what  has  been  obtained  elsewhere  and 
which  is  culled  for  by  the  existing  project;  second,  to  widen  the  chan- 
nels at  the  Limekihi  Grossing,  St.  Glair  Flats  Ganal,  Dark  Hole,  and 
ia«G  97 186 
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Sailors  Encampment,  so  as  to  make  those  channels  reasonably  safe  for 
the  larger  vessels  now  using  them  and  commodioos  enough  to  provide 
for  the  still  further  increase  in  the  lake  commerce  which  must  be  reason- 
iibly  looked  for  and  which  no  one  who,  like  yourself,  is  familiar  with  the 
history  of  lake  navigation  can  doubt. 

Trusting  that  these  recommendations,  which  are  the  result  of  carefol 
examination  and  which  have  been  approved  by  the  committee  of  the 
Lake  Carriers'  Association  appointed  to  consider  the  subject,  will 
receive  careful  consideration  at  your  hands,  we  remain, 
Very  respectfully,  yours, 

Lake  Carriers'  Association, 
By  C.  H.  Keep,  Secretary. 
Hon.  Russell  A.  Alger, 

Secretary  of  War. 

[Second  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Augmt  21^  1897. 
Bespectfully  referred  to  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
neers, for  remark. 

Colonel  Lydecker's  annual  report  indicates  that  all  these  matters 
have  had  consideration  by  him,  but  it  may  be  decided  to  be  permis- 
sible and  expedient  to  introduce  this  paper  and  Colonel  Lydecker's 
remarks  thereon  as  an  appendix  to  the  report  on  the  20-foot  channel. 
A  return  of  the  paper  with  remarks,  so  as  to  reach  this  office  not 
later  than  August  31,  is  desired. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut.  Ool.j  Corps  of  Engineers. 

[Third  indorsement.] 

United  States  Engineer  Office, 

Detroit^  Mich.y  August  28j  1897. 

Bespectfhlly  returned  to  the  Chief  of  Engineers,  U.  S.  A. 

It  is  of  the  greatest  importance,  in  my  judgment,  that  the  matters 
referred  to  herein  have  consideration  by  Congress  at  the  earliest  date 
practicable,  and  especially  that  means  be  provided  for  securing  a  navi- 
gable depth  of  20  feet  in  the  lower  Detroit  River;  i.  e.,  from  the  head 
of  Ballards  Beef  to  the  head  of  section  8  of  the  20-foot  channel 
between  Chicago,  Dulutb,  and  Buffalo,  a  distance  of  about  ^  miles. 
At  all  other  points  the  requisite  depth  has  been  secured,  except  over  a 
short  distance  in  the  Middle  Keebish,  St.  Marys  Eiver,  and  it  will  be 
obtained  there  by  the  1st  of  July  next.  Until  the  Detroit  River  sec- 
tion is  correspondingly  improved,  the  draft  of  vessels  through  that 
reach  must  be  limited  to  from  17^  to  18  feet,  and  the  commerce  passing 
that  locality  (which  now  approximates  30,000,000  tons  of  freight  annually) 
must  remain  unable  to  realize  the  benefits  of  the  20-foot  channel  already 
provided  at  a  cost  of  over  16,000,000,  at  all  other  points  on  the  through 
line  of  travel. 

Increased  width  in  the  channels  as  they  now  exist  is  also  a  matter 
of  vital  importance,  but  its  discussion  comprehends  too  much  for  incor- 
poration in  this  indorsement,  within  the  limits  of  time  indicated  in  the 
second  indorsement  hereon ;  I  shall  therefore  make  it,  and  other  work 
referred  to  in  this  letter,  the  subject  of  a  special  report  at  an  early  date. 

Or.  J.  Lydecker, 
Lieut.  Ool.j  Carps  of  Engineers. 
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KK2. 

IMPROVEMENT  OP  ST.  MARYS  RIVER  AT  THE  FALLS,  MICmOAN. 

At  the  time  of  the  adoption  of  the  present  project  the  old  State  locks, 
built  in  1855,  and  the  lock  of  1881  were  in  operation,  giving,  at  the  nor- 
mal stage  of  water,  a  maximum  draft  of  about  16  feet.  To  meet  the 
demands  of  the  large  and  rapidly  increasing  commerce  between  Lake 
Superior  and  the  lower  lakes  a  lock  of  greatej  capacity  and  an  increased 
allowable  draft  was  urgently  required. 

The  present  project,  dated  October  18,  1886,  provides  for  the  con- 
struction of  a  new  lock  on  the  site  of  the  State  locks  of  1855,  to  have  a 
length  of  800  feet  between  gates,  a  width  of  100  feet  throughout,  a  depth 
of  21  feet  on  miter  sills,  and  a  single  lift  approximating  18  feet,  the 
•canal  being  deepened  to  correspond.  The  object  of  the  improvement 
is  to  benefit  commerce  between  Lake  Superior  and  the  rest  of  the  lake 
re^on,  and  the  estimated  cost  is  $4,738,865. 

The  Eeport  of  the  Chief  of  Engineers  for  1896  (pages  2779-2784)  out- 
lines the  progress  of  operations  to  June  30, 1896,  at  which  date  the  new 
lock  with  its  approaches,  and  the  work  of  deepening  the  canal,  were  very 
near  completion. 

WORK  DONE  DURma  FISCAL  YEAR  SNDINa  JUNE  30,  1897. 

The  contracts  for  lock  gates,  for  operating  machinery,  for  stationary 
pumping  plant,  and  for  turbine  power  plant  had  all  been  completed 
before  June  30, 1896;  but  final  payments  had  not  been  made  awaiting 
practical  working  tests.  These  tests  were  made  during  July,  1896,  and 
the  contracts  were  closed.  The  new  lock  was  opened  to  navigation 
August  3, 1896. 

Deepening  canal  prism,  section  1. — Under  contract  of  July  14,  1892, 
with  Dunbar  &  Sullivan,  the  work  was  practically  completed  in  June, 
1896,  but  final  cleaning  up  was  not  finished  until  August  12,  the  dredge 
and  diver  having  removed  710  cubic  yards  after  July  1.  The  final  esti- 
mate showed  a  total  excavation  above  25-foot  grade,  as  required  by  the 
contract,  of  133,437.94  cubic  yards,  bank  measure;  between  grades  of 
25  and  26  feet,  22,498.50  cubic  yards.  The  contract  price  for  excavation 
above  25-foot  grade  was  $1.53  per  cubic  yard,  IJank  measure,  and  half 
that  for  excavation  between  25  and  26  leet.  The  material  was  sand- 
stone rock  in  situ  and  bowlders. 

Removing  shoals  from  tcest  canal  approach. — Under  contract  of  Sep- 
tember 14,  1895,  with  Dunbar  &  Sullivan,  48,63i4  cubic  yards,  esti- 
mated bank  measure,  had  been  removed  to  June  30, 1896.  Work  was 
continued  during  the  year,  except  from  November  22  to  April  21,  and 
was  almost  completed  at  the  end  of  the  year;  excavation  during  the 
year,  32,480  cubic  yards,  estimated  bank  measure.  The  full  width  of 
600  feet  could  not  be  secured  under  this  contract,  as  a  shoal  was  devel- 
oped containing  about  20,(K)0  cubic  yards  of  sandstone  rock  and  the 
contract  limited  payment  for  rock  to  2,000  yatds. 

The  contract  price  for  excavation  above  21-foot  grade  is  28  cents  per 
cubic  yard,  bank  measure,  for  earth  and  $10  per  cubic  yard  for  rock, 
and  half  rates  between  21  and  23  feet.  The  material  is  sand,  bowlders, 
and  sandstone  rock. 

Removing  material  from  and  building  piers  for  the  lock  approaches. — 
Under  contract  of  June  15, 1895,  with  James  B.  Donnelly,  work  was  con- 
tinued at  the  required  rate  to  June  30,1896.  By  supplemental  contract 
dated  May  25, 1896,  in  consideration  of  an  additional  compensation  of 
$12,000  the  contractor  agreed  to  complete  and  throw  open  to  naviga- 
tion on  or  before  July  31, 1896,  channels  through  the  lock  approaches  of 
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sufficient  width  for  the  safe  passage  of  the  largest  vessels,  and  to  com- 
plete the  lock  approaches  in  all  essential  features  and  throw  them  open 
to  navigation  on  or  before  September  20, 1896. 

Under  these  contracts  work  was  carried  on  daring  the  year.  The 
channels  through  the  approaches  were  completed  July  31,  1896,  to  the 
extent  required  by  supplemental  contract,  and  by  September  20  the 
essential  features  of  work  on  the  lock  approaches  were  hnished  in  sub- 
stantial c(mformity  with  the  supplemental  contract,  so  as  to  make  them 
available  for  navigation  ircftn  that  date.  But  the  final  work  of  clearing 
the  channel  to  the  prescribed  grade  was  not  finally  completed  untU 
June,  1897.  The  original  contract  provided  for  removing  the  old  mov- 
able dam  from  the  canal,  but  the  absence  of  any  provision  for  replacing 
it  by  a  suitable  substitute  made  it  inexpedient  to  do  so,  and  the  con- 
tractor has  consented  to  omit  this  portion  of  the  proposed  work. 

Details  of  work  done  under  the  Donnelly  contracts,  material  furnished, 
and  unit  prices  are  given  in  the  following  table: 


Total  qnan- 
tiUesdur- 
ing  fiscal 

year  ending 

June  30, 

1897. 

Total  quan- 
Uties  on 
final  esti- 
mate. 

Untt 
price. 

Karth  AxoaTfttftd  ftboyv  mUlD.  buik  meiMuro -,-, cabio  Tarda .  ^ 

»,787 

948 

».422 

4,068 

34,761 

64,053 

423 

44,325 

12,247 

10 

114.246 

2.100 

28,884 

4,968 

65,413 

119,388 

213, 843 

248,167 

101,105 

60 

$0.23 

Barth  exoayated  between  grade  and  aabgrade do — 

Beck  excavated  above  grade,  bank  meaaure do — 

Book  excavated  between  grade  and  aabgrade do.... 

Filling  placed  In  and  back  of  piera do — 

White-pine  timber  itemiahed  and  built  into  piers cable  feet. . 

Hemlock  timber  famished  and  built  into  piers do  — 

Wrought  iron  furnished  and  built  into  piers poniula . . 

Cast  iron  Aimished  and  built  into  piers do.... 

PUes  furnished,  driven,  and  cut  olT  at  grade number. . 

.11 
1.40 
.70 
.23 
.20 

:1? 

.03 
10.00 

Power  house  and  office  building. — Under  contract  of  August  11,  1894, 
with  J.  y.  Gearing,  on  June  30, 189G,  the  outer  walls  had  been  com- 
pleted, except  some  coping  stones;  floor  beams  and  girders  had  been 
placed,  and  also  the  larger  portion  of  the  terracotta  floor  arches. 
Work  has  continued  during  the  year  with  a  small  force,  and  is  now  very 
nearly  completed.  There  remains  to  be  done  about  25  per  cent  of  the 
painting  and  plumbing,  65  per  cent  of  the  electric  lighting,  70  per  cent 
of  the  work  on  the  elevator,  besides  a  little  plastering,  carpentering, 
masonry,  and  steel  and  iron  work. 

Shoal  below  Poe  Lock, — ^The  work  of  removing  the  shoal  which  had 
formed  at  the  eastern  entrance  to  the  Poe  Lock,  and  upon  which  many 
vessels  had  struck,  was  begun  May  7,  1897,  and  completed  June  10. 
The  plant,  consisting  of  one  dredge,  one  tug,  and  two  dump  scows,  was 
furnished  by  H.  W.  Hubbell  &  Co.,  under  oral  agreement  dated  May  7, 
1897,  the  compensation  being  at  the  rate  of  $12.25  per  actual  working 
hour.  Some  small  shoals  to  the  east  and  north  of  the  main  shoal  and 
above  the  20-foot  grade  were  also  removed.  The  dredge  worked  ii84 
hours  and  50  minutes,  and  removed  8,163  cubic  yards,  scow  measure, 
of  material,  consisting  of  bowlders,  gravel,  hardpan,and  some  bedrock. 
The  total  cost  was  $3,489.21,  making  the  rate  42f  cents  per  cubic  yard. 

Concrete  walks. — During  the  fiscal  year  3,956  square  yards  of  concrete 
walks  have  been  laid  along  the  sides  of  the  locks  and  about  the  canal 
grounds,  especially  that  part  south  of  the  Weitzel  Lock.  In  their  con- 
struction use  was  made  of  the  large  quantity  of  limestone  chips  or 
shavings  which  were  left  by  the  stone  planers  used  in  catting  the  stone 
for  the  Poe  Lock.  The  foundation  of  the  walks  consists  of  8  inches  of 
limestone  chips,  well  wetted  and  rammed.    Upon  this  was  laid  5  inches 
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of  concrete,  mixed  in  the  proportion  of  1  part  Portland  cement  and  10 
parts  limestone  chips,  no  sand  being  nsed.  The  top  dressing  consists  of 
one  inch  of  Portland-cement  mortar,  of  proportions  I  cement  to  1  sand. 
Walks  8  feet  wide  are  divided  into  blocks  4  feet  square,  and  those  5  feet 
wide  into  blocks  4  by  5  feet.  The  edges  are  finished  with  a  quarter  round 
and  the  joints  struck  with  a  jointer.    Itemized  cost: 

1,123  barrels  Portland  cement,  at  $1.66 $2,650.28 

116  cubic  yards  sand,  at  $1 116. 00 

Labor 3,68L51 

Engineering  and  snperinteudeuce 450.00 

Total 6,847.79 

Cost  per  square  yard  of  completed  walk 1. 73 

The  cost  was  largely  increased  by  the  number  of  times  the  planer 
chips  had  to  be  handled  and  the  long  distances  they  had  to  be  conveyed 
in  wheelbarrows. 

Surveys. — The  canal  grounds  were  resurveyed  to  include  the  many 
changes  that  have  taken  place  during  the  past  two  years.  All  range 
lights,  buoys,  and  targets  not  previously  located  were  located  from 
two  or  more  triangulation  stations  and  their  coordinates  computed. 

A  detailed  survey,  through  the  ice,  was  made  of  Bayfield  Bock  Shoal, 
located  IJ  miles  below  the  canal.  The  field  work  of  ice  surveys  of  this 
and  other  localities  in  the  river  lasted  from  January  26  to  March- 26, 
1897.  The  operations  carried  the  party  over  43  miles  of  the  river's 
length,  necessitating  the  pitching  of  five  camps.  The  total  number  of 
soundings  taken  was  125,013,  at  a  cost  of  $2,696.06.  The  party  was  in 
the  field  fifty-eight  days,  of  which  forty-seven  were  working  days. 

Cement  tests  were  continued  during  the  year. 

Water  levels.— BBily  water-gauge  readings  above  and  below  the  locks 
were  continued  during  the  year,  and  the  annual  mean  for  the  calendar 
year  1896  and  the  monthly  means  for  the  various  months  have  been 
co»nputed.  In  order  that  these  published  tables  may  be  kept  up  to 
date,  the  various  monthly  and  annual  means  of  St.  Marys  River,  above 
and  below  the  locks,  and  Lake  Huron  are  submitted  herewith. 

Elevation  above  sea  level. 


St  Marys  River. 

Lake 
Humn. 

Moirth. 

Above  the 
locks. 

Below  the 

looks. 

1896. 
Jnly 

Feet. 
602.63 
602.66 
602.41 
601.99 
602.02 
601.96 

Feet. 
682.70 
582.86 
682.71 
582.25 
682.15 
582.06 

Feet 
579.  S3 

August 

579.57 

SeDteniber 

579  39 

OctolMsr 

579.19 

KoYember 

579. 05 

December 

578. 93 

601.96 

582.50 

579  09 

1897. 
JAnTiftry. T .....,..........t-..  .t ,^ ^t-^,,^-,,,,, 

601.73 
601.43 
601.43 
601.67 
601.91 
602.27 

582.79 
582.63 
582.68 
581.73 
682.19 
562.60 

579.01 

jfebmary 

678  92 

March... 

579.06 

Aoril      

579  40 

mK^:::::;::::;::::::::::::;:;;:;:;:;;:::::::::::::::::::;::::;:: 

579.97 

Jl|1|4 .T^.  ...........r......  .,.-,-,.  .r ......  ,TT-T -r-..,.,r. 

580.21 

17oTR.— To  obtain  the  elevation  of  Lake  Snperbr,  the  fall  of  the  river  between  Whiteflsh  Bay  and 
the  canal  should  be  added  to  these  readings  taken  above  the  locks.  This  fall  for  the  normal  stage  is 
about  0.41  foot.  The  elevations  heretofore  published  as  those  of  Lake  Superior  are  the  readings  taken 
In  the  St.  Marys  River  above  the  locks  and  should  be  similarly  corrected  to  obtain  the  elevations  of 
Lake  Superior  proper.  The  elevations  of  the  gauges  are  derived  from  bench  mark  2,  on  the  sontii 
wall  of  the  look  of  1881,  esUblished  by  the  United  Stotes  Lake  Survey  in  1867,  by  water-level  obser- 
Tations.    The  elevation  of  the  bench  mark  is  606.87  feet  above  mean  tide  at  New  York. 
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IHfferenees  in  elevation. 


Month. 


Between 
St  Marys 
Riyer  above 
and  below 
the  looks. 


Between  I  Between 
St.  Marys  ,  St.  Msiyi 
River befow  River abors 


the  locks 

and  Lake 

Huron. 


the  locks 

and  Lsks 

Hnron. 


July 

Anirost 

September . 
October.... 
November . 
December.. 


1896. 


Fut. 
19.88 
19.60 
19.70 
19.78 
19.87 
19.89 


JPest. 
3.17 
8.28 
3.32 
3.06 
2.10 
8.13 


23 

22.K 

23.(18 

22. 8D 

2197 

23.a 


Annual  mean  (calendar  year) . 

1897. 

January 

February -■ 

March 

April 

May 

June 


19.46 


3.41 


22.87 


18.08 
18.70 
18.80 
10.84 
19.72 
19.68 


8.78 
3.71 
8.57 
2.33 
2.22 
2.38 


22.71 
22.49 
22.37 
22.17 
21.  M 
2106 


The  commerce  passing  St.  Marys  River  at  this  point  is  reported  in 
detail  in  reports  for  operating  and  care  of  St.  Marys  Falls  Canal. 

The  estimated  cost  of  improvement  at  the  falls  was  $4,738,865^  all  of 
which  has  been  appropriated;  in  addition  to  thia  $25,000  was  appro- 
priated by  the  act  of  March  3, 1893,  for  improving  the  Lake  George 
channel,  making  the  total  appropriation  to  date,  $4,763,865.  The 
improvements  in  Lake  George  were  duly  made,  and  the  balance  of 
money  now  available  will  saffice  for  completing  the  work  that  remains 
to  be  done  in  connection  with  the  canal  system  at  the  falls. 

Operations  connectoid  with  these  improvements  have  been  conducted 
under  the  immediate  direction  of  Mr.  E.  S.  Wheeler,  assistant  engineer, 
and  his  report  containing  detailed  information  respecting  the  work  is 
appended  hereto. 

The  study  and  preparation  of  plans  for  the  oi>erating  machinery  of 
the  Poe  Lock  was  committed  to  F.  M.  Dunlap,  mechanical  engineer,  in 
1891,  and  a  copy  of  his  detailed  report  is  submitted  herewith  in  order 
that  it  may  iind  place  in  the  printed  record.  It  will  be  referred  to  here- 
after in  a  special  report,  which  I  propose  submitting  at  an  early  date, 
respecting  modifications  of  some  details  that  experience  shows  are 
necessary  to  a  proper  and  satisfactory  working  of  some  parts  of  the 
mechanism. 

The  work  is  in  the  collection  dietrict  of  Superior,  Mich.  The  nejirest  port  of  entry 
is  Harqnette,  but  Sanlt  Ste.  Marie  is  a  sabport.  The  nearest  light-houses  are  the 
beacons  on  the  western  end  of  the  canal,  and  Fort  Brady  is  within  a  mile. 

Total  expenditure  to  June  30, 1896 $3,319,161.16 

Expended  during  fiscal  year,  excluding  outstanding  liabilities 242, 829 .96 

Total  expenditure  to  June  30, 1897 3,561,991.12 

Money  statement. 

July  1, 1896,  balance  unexpended $1,444,742.60 

October  28,   1896,  repayment  of>  disallowance    of    part 

voucher  24,  September,  1896 .80 

$1, 444, 743. 40 

June  30, 1897,  amount  expended  during  fiscal  year  (includ- 
ing 67  cents  paid  by  Treasury  Department  account 
Western  Union  Telegraph  Company) 242,829.96 

July  1,  1897,  balance  unexpended 1,201,913.44 

July  1,  1897,  outstanding  liabilities $59,846.39 

July  1, 1897,  amount  coverea  by  uncompleted  contracts 16, 893. 35 

76,739.74 

July  1,  1^97,  balance  available 1,125,173.70 
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Appropriations  for  improving  SU  Marys  Siver,  Michigan. 

Angnet  5,  1886 $250,000.00 

Aoguet  11,  1888 ! 1,000,000.00 

September  19,  1890 900,000.00 

March  3, 1891,  sundry  civil  act 600,000.00 

March  3,  1893,  sundry  civil  act 1,230,000.00 

August  18, 1894,  sundry  civil  act 300,000.00 

March  2, 1895,  sundry  civil  act 483,865.00 

Total 4,763,866.00 

Receipts  from  sales  of  fuel  to  officers,  January,  May,  and  June,  1887. . .  26. 68 
Repayment  of  disallowance  of  part  voucher  19,  August  1894  (see  p. 

2895,  Repoi-t  Chief  of  Engineers,  1894) 12,13 

Repayment  of  disallowance  of  part  voucher  24,  September,  1896 .80 

39.56 


IM  cf  conirads  in  force  during  the  fiscal  year  ending  June  SO,  1897. 


Name  of  contractor. 


Collins  &FarweIl 

Danbar  A,  Sullivan 

Hnghea  Bros.  Sc  Bangs 

WiflardS-Pope 

WestinghoQse,  Church,  Kerr 
SlCo. 

Sonthwark  Fonndry  and  Ma- 
chine Co. 

Tlie  Baboock  &  Wilcox  Co. . 

Joseph  Vernon  Gearing 

John  P.  McGuiro 

James  B.  Donnelly 

Danbar  6c  Sullivan 

J.  B.  Sweatt 

The  Richmond  &,  Backus  Co. 

George  Kemp , 

Ferguson  Hardware  Co 


Contract 
approved. 


Mar.  2A,  1889 
July  22, 1892 
May  26, 1893 
Oct.  21,1893 
Nov.   7,1893 


.do. 


do 

Aug.  21, 1894 
Sept.  25, 1894 
June  29. 1895 
Oct.  19.1805 
July  18, 1896 
July  23, 1896 
July  18, 1896 
July  23, 1896 


Work  began. 


Apr.,  1889 
Aug.  15, 1892 
Aug.  28, 1893 
Deo.  15, 1893 
Sept   8.1894 

Sept.,      1894 

July  1,1895 
Sept.  11, 1894 
Oct.,  1894 
Aug.  28, 1895 
Oct.   28,1895 

(For  fiscal) 


Date  of 
expiration. 


June  1,1891 
July  2,1896 
Indefinite . . . 
Aug.  1,1896 
Sept.   1,1896 


.do. 


do 
July    1,1897 


Sept. 
May 
July 


1,1896 
1,1897 
1,1897 


June  30, 1897 


Remarks. 


In  Court  of  Claims. 
Closed  Nov.  6.  1896. 
Closed  Aug.  7,  1896. 
Closed  Sept.  4,  1896. 
Closed  Aug.  25, 1896. 

Do. 

Do. 
Nearly  completed. 
Closed  Sept.  14,  1896. 
Work  oompleted. 
Nearly  completed. 


ebport  of  mr.  r.  8.  whkeler,  assistant  knoinebr. 

United  States  Engineer  Office, 
Sauli  Ste.  Marie,  Mich,,  June  SO,  1897. 
Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  operations 
connected  with  improving  St.  Marye  River  for  the  fiscal  year  ending  June  30, 1^: 

GENERAL.  OUTUNE  OF  OPERATIONS  OF  CONTRACTORS  ON  POE  LOCK. 

The  following  general  outline  of  the  operations  of  the  several  contractors,  with  a 
statement  of  the  working  force,  plant,  etc.,  has  been  prepared  under  the  direction 
of  Clerk  Common  by  Inspector  Fleming : 

The  work  done  at  Sault  Ste.  Marie,  Mich.,  during  the  season  of  1896  by  the  sev- 
eral contractors  in  connection  with  the  construction  of  the  Poe  Lock,  power  house, 
and  office  building,  and  other  contingent  improvements,  consisted  in  completing  the 
lock  gates,  the  operating  machinery,  the  pumping  plant,  constructing  the  power 
house  and  office  building,  excavating  the  approaches,  and  building  the  piers  of  the 
approaches  to  the  lock. 

Lock  gates  ( Willard  S.  Pope,  contractor).— At  the  close  of  the  season  1895  the  gates 
were  completed  with  the  exception  of  some  calking,  fitting  the  cushions,  placing 
the  footbridges,  and  painting. 

Tlie  plant  was  fitted  up  and  the  work  of  calking  commenced  on  May  16,  1896. 
The  calking  machine  described  in  my  report  for  the  season  of  1895  (page  2787  of  the 
Beport  of  tne  Chief  of  Engineers  for  1896)  was  used  in  this  work  from  May  27. 

The  cushion  flange  on  one  of  the  gates  was  found  to  be  too  wide.  This  flange  was 
out  off  and  a  recess  cut  in  the  masonry  in  the  lock  early  in  June.  All  work  on  this 
contract  was  completed  July  17,  1896,  and  the  plant  removed. 

Operating  machinery  {John  P.  McOuire,  contractor). — On  May  9,  1896,  the  work  of 
cleaning  up  and  making  preparations  to  test  the  operating  machinery  was  com- 
menced.   The  transmission  ropes  were  placed  in  position  May  18 ;  the  small  pump 
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was  operated  May  30.  From  Jnne  17  to  Jnly  10,  the  steel  bnsbings  of  the  winding 
drums  of  the  wall  engines  wore  removed,  and  bronze  bnsbings  substituted.  In  this 
work  the  boring  of  the  drums  was  done  with  an  electric  power  drill.  The  cnrrent 
and  motor  was  furnished  by  the  Edison  Sault  Electric  Light  and  Power  Company. 
Cables  were  placed  in  position  and  the  machinery  tested  by  swinging  the  gates  on 
July  10.  On  Jnly  27,  1896,  water  was  admitted  into  the  forebay  through  the  mit-er- 
sill  valves  which  form  a  part  of  this  contract,  and  on  the  same  date  the  contractor 
turned  the  machinery  over  to  the  government. 

Boilers  of  the  pumping  plant  {The  Babcock  ^  Wilcox  Co.^  contractors), — The  work  of 
connecting  the  boilers  of  the  pumping  plant  was  compl(>ted  in  January,  1896.    In 
'   >ilei 


May  and  June  the  different  boilers  were  submitted  separately  to  the  hydrostatic  and 
steam  tests  required  in  the  specifications,  and  on  June  13  the  battery  and  connections 
were  tested  to  150  pounds  steam  and  250  pounds  hydrostatic  pressure.  In  June  an 
elbow  in  the  drainage  pipe  leading  from  tne  blow-off  valve  was  found  to  be  broken, 
this  was  subsequently  replaced  with  a  new  elbow.  The  pipes  were  covered  with 
asbestos  in  June,  and  on  July  9, 1896,  all  work  was  completed,  with  the  exception  of 
placing  a  portion  of  the  exhaust  and  escape  pipes,  which  could  not  be  placed  until 
the  building  was  further  advanced.  By  agreement.  Contractor  Gearing  placed  these 
pipes  in  position  in  August,  thus  completing  this  contract 

Power  house  and  office  building  {Joseph  Vernon  Gearing,  contractor). — The  plant 
remained  the  same  as  at  the  close  of  season  1895.  During  the  months  of  January, 
February,  and  March,  1896,  a  small  force  built  a  flat  scow  to  be  used  in  transferring 
stone,  brick,  and  other  material  across  the  canal  to  the  power  house.  The  work  of 
fitting  up  tne  general  plant  was  commenced  April  24,  1896.  Three  stone  planers 
were  started  on  May  5,  planing  stone  for  the  walls  of  the  building.  The  fourth 
planer  was  started  May  19.  This  plant  was  in  operation  with  a  force  varying  in  size 
until  October  4,  1896,  when  the  work  was  completed  and  the  plant  was  turned  over 
to  the  lessees.  During  a  portion  of  the  time  a  night  force  was  employed.  The  work 
of  cutting  stone  was  commenced  May  4  and  continued  with  a  small  force  until  Octo- 
ber 21,  wneu  this  work  was  completed. 

The  temporary  roof  on  the  power  house  was  removed  and  the  work  of  laying  the 
brick  backing  walls  was  commenced  May  8,  1896,  and  that  of  laying  stone  May  9. 
In  May  the  tower  derrick  was  built  18  feet  higher,  making  it  108  feet  above  base- 
ment door.  The  iron  beams  for  the  third  floor  were  placed  in  position  in  May.  In 
June,  1896,  an  electric  elevator  was  installed  to  hoist  material  from  the  biisement 
to  the  upper  floor,  the  current  being  supplied  by  the  Edison  Sault  Electric  Company. 
The  tower  derrick  was  removed  in  July,  and  a  jcuy  derrick  placed  upon  the  third 
floor  was  used  in  handling  stone  and  other  material  for  the  completion  of  the  build- 
ing. This  was  operated  by  an  electric  motor.  The  stone  for  the  building  was 
unloaded  from  scows  moored  in  the  Weitzel  Look  and  the  cars  run  up  on  a  track 
leading  to  the  west  side  of  the  building. 

The  masonry  of  the  main  building  was  completed  July  11,  1896,  that  of  the  tower 
and  chimneys  October  8,  and  the  derrick  removed.  The  stone  steps  were  laid 
November  4,  completing  the  exterior  masonry.  The  work  of  pointing  stone  masonry 
was  commenced  September  17  and  was  completed  November  13,  1896.  The  tug 
went  out  of  commission  July  7,  and  scows  of  stone  were  afterwards  transferred  by 
hand.  The  iron  framework  for  the  roof  was  placed  in  position  in  July  and  the 
flreproofing  in  August,  1896.  The  work  of  putting  on  the  metal  shingles  on  the 
roof  was  commenced  September  14  and  completed  October  15.  The  roof  was  covered 
with  one  coat  of  paint  in  October.  The  work  of  fitting  the  window  and  door  frames 
was  commenced  in  August.  These  frames  were  all  made  in  Detroit.  The  work  of 
back  plastering  was  completed  in  September;  the  work  of  lathing  October  15.  The 
work  of  plastering  was  commenced  October  17  and  continued  with  a  small  force 
during  the  remainder  of  the  year.  The  boiler  of- the  heating  plant  was  placed  in 
position  in  October  and  temporary  connections  were  made  with  some  of  the  radiators, 
and  the  building  was  heated  by  steam  from  November  2  to  the  close  of  the  year. 
The  work  of  installing  the  elevator  was  commenced  November  14  and  suspended 
December  22.  The  water  tank  was  placed  in  position  on  the  third  floor  of  the  build- 
ing December  19.  The  marble  bases  for  the  iron  columns  in  the  corridors  were  placed 
in  position  November  14.  The  brick  floors  in  the  basement  were  completed  Novem- 
ber 21.  The  bill  of  glass  for  the  building  was  received  December  8,  and  the  work 
of  glazing  the  sash  was  done  until  December  18.  The  work  of  covering  the  trenches 
in  basement  for  sewer  outlet,  also  that  of  pointing  rooflng  tile,  was  m  progress  at 
the  close  of  the  year.  The  material  for  the  building  was  received  at  intervals  during 
the  year. 

Lock  approaches  {James  B.  Donnelly,  contractor).— At  the  close  of  the  year  1895  the 
movable  dam  had  been  closed,  the  water  drawn  from  the  canal  above  the  locks,  and 
the  work  of  excavating  "in  the  dry"  for  the  sites  for  the  piers  of  the  upper 
approach  to  the  Poe  Lock  was  in  progress.  The  expense  of  operating  the  pumps  to 
uuwater  the  lower  level  of  the  canal  was  borne  jointly  by  Dunbar  &  Sullivan,  con- 
tractors for  deepening  canal  prism,  to  enable  them  to  trim  the  sides  and  otherwise 
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ooinplete  their  contract,  and  by  the  Edison  Saalt  Electric  Company  to  enable  them 
to  rearrange  their  cables  running  across  the  bottom  of  the  caual^  and  by  Contractor 
Donnelly.  On  January  12,  1896,  the  Edison  Sault  Electric  Company  completed 
their  work,  and  the  expense  of  operating  the  pnmps  was  afterwards  borne  by  Con- 
tractors Donnelly  and  Dan  bar  &  Sullivan. 

The  work  of  building  the  northwest  pier  was  commenced  January  13,  and  that  of 
the  west  center  pier  on  January  20,  1896.  The  work  of  framing  the  timbers  for 
the  center  pier  east  approach  was  commenced  January  27.  The  ice  was  not  of 
sufficient  strength  to  commence  the  construction  of  this  pier  in  January.  The 
piles  for  a  portion  of  this  pier  to  rest  upon  were  driven  and  were  cut  on  under 
water  by  a  diver  in  February.  The  work  of  lowering  a  section  of  the  pier  was  com- 
menced in  February. 

A  portion  of  the  piles  for  the  cribs  of  the  northeast  pier  to  rest  upon  were  driven 
and  were  cut  off  at  the  required  grade  by  a  diver  in  May,  and  the  remaining  portion  in 
July,  llie  iraming  of  the  timber  for  this  pier  was  commenced  May  22, 1896.  Some 
of  the  cribs  for  the  piers  for  the  east  approach  were  built  in  the  canal  above  the 
locks  and  floated  to  place  after  the  ice  had  left  the  canal.  In  excavating  sites  for 
the  piers  of  the  west  approach  two  additional  derricks  were  placed  on  the  bank  of 
the  canal  to  handle  the  material  and  one  placed  upon  the  pier  to  handle  material 
in  filling  the  cribs  of  the  center  pier.  As  fast  as  the  cribs  were  built  the  material 
from  the  excavation  was  placed  in  them.  Sleighs  were  used  in  hauling  material  for 
filling  the  cribs  at  the  east  approach  until  March  27,  1896.  A  large  quantity  of  the 
rock  removed  was  sold  for  building  pui-poses.  The  work  of  filling  piers  was  done 
principally  at  night,  in  order  not  to  interfere  with  the  work  of  the  carpenters.  The 
excavation  for  a  site  for  the  northwest  pier  was  completed  February  29,  and  for  the 
west  center  pier  March  10.  The  work  of  excavating  "in  the  dry"  was  completed 
April  7.  The  plant  was  removed  and  water  admitted  to  the  canal  April  16, 1896.  The 
timber  work  of  the  northwest  pier  was  complet^'d  Apiil  11,  the  west  center  pier, 
May  21,  the  east  center  pier  July  22,  and  the  northeast  pier  September  5,  1896.  In 
preparing  foundations  for  the  piers  of  the  east  approach  a  diver  was  required  for  a 
short  time.  The  work  of  filling  the  west  center  pier  was  completed  July  21,  the 
east  center  pier  September  26,  the  northeast  pier  September  29,  and  the  northwest 
pier  October  1, 1896.  In  filling  back  of  the  northeast  pier  a  track  was  laid  leading 
to  the  spoil  banks  north  of  the  canal,  a  distance  of  about  400  feet,  and  material  Arom 
th^'so  banks  was  used  in  making  the  fill. 

The  work  of  dredging  the  approaches  commenced  with  one  dredc^e  in  the  east 
api>roach  April  17  and  one  in  the  west  April  21,  1896.  The  timbers  of  the  old  cribs 
were,  loosened  by  the  dredges  and  removed  from  the  canal  at  the  west  approach  by  a 
derrick  placed  upon  the  northwest  pier. 

The  work  of  drilling  was  commenced  May  12,  1896,  with  one  drill  boat  located  in 
the  west  approach. 

A  portion  of  the  material  removed  by  the  dredges  was  deposited  directly  into  the 
cribs.  In  some  portions  which  could  not  be  reaened  by  the  dredge  it  was  dvmped 
on  fiat  scows  and  unloaded  into  the  cribs  by  hand.  The  balance  of  the  material 
was  deposited  in  scows  and  dumped  in  the  river  above  the  rapids. 

The  work  of  drilling  for  the  west  approach  was  suspended  July  14  and  the  drill 
boat  removed  to  the  east  approach.  The  drilling  at  this  point  was  completed  August 
7, 1896. 

In  the  work  of  dredging  two  dredges  were  employed  continuously  until  May  29, 
when  one  was  withdrawn  waiting  the  work  of  drilling  and  again  replaced  June  15, 
when  the  two  worked  until  August  4,  1896,  during  the  most  of  the  time  operating 
both  day  and  night.  A  third  dredge  was  employed  from  July  28  to  August  1. 
One  dredge  only  was  employed  from  August  4  to  October  7,  when  the  work  of  dredg- 
iug  was  suspended.  On  October  31  the  one  dredge  was  again  placed  in  the  canal  to 
clean  the  west  approach.    This  work  was  suspended  for  the  year  November  19, 1896. 

On  Angus t  3,  1896,  a  portion  of  each  approach  was  formally  opened  to  commerce 
by  the  opening  of  the  Poe  Lock.  The  firnt  boats  to  make  the  passage  were  the 
U.  S.  steamer  i^anoocA:,  the  revenue  cutter  Andrew  JohntoUf  and  the  U.  S.  tug  Antelope, 

From  September  23  the  work  of  the  dredge  consisted  principally  in  removing 
bowlders  and  loosened  rock.  In  this  work  two  divers  and  a  crane  soow  were  also 
employed.  The  work  of  removing  rock  from  the  east  approach  was  suspended 
October  21.  In  sweeping  the  approach  on  November  11  some  spots  were  found 
above  grade,  and  the  divers  continued  the  work  of  removing  the  same  until  Novem- 
ber 21.  The  work  by  the  divers  in  the  west  approach  was  suspended  November  28, 
1896,  closing  the  operations  for  the  year. 

The  plant,  consisting  of  derricks,  etc.,  was  removed  from  the  canal  in  August. 

On  February  4, 1896,  the  blacksmith  shop,  located  on  the  north  bank  of  the  canal, 
was  burned,  exploding  a  small  quantity  of  dynamite  and  giant  powder  which  was 
stored  in  the  shop.  Through  timely  warning  the  employees  reached  places  of  safety 
and  no  injury  was  done  save  the  burning  of  the  building. 

On  Febmary  16  an  employee  while  eating  his  lunch  in  the  Edison  Sault  Electric 
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Company's  biiildiii|2:  near  by  was  strnck  by  a  piece  of  timber  which  was  harled 
through  an  open  window  by  a  blast  in  the  old  orib  work  and  received  i^jaries  from 
which  he  died  two  hoars  later. 

The  bolts  and  washers  required  for  the  cribs  were  received  in  three  consignments— 
one  in  May  and  two  in  Angnst.  The  timber  for  the  piers  was  received  and  stored 
on  the  canal  grounds  during  the  season,  as  follows: 


Month. 


April,  1890 . 
May,  1896. . 


Feet 
B.M. 


368,000 
343,000 


Month. 


Jane,  1896  . 
July,  1896.. 


Feet 
B.M. 


683,506 
19.400 


Below  are  given  tables  showing  the  average  daily  force  employed  by  months  on 
the  various  works  by  the  several  contractors  daring  the  season  of  1896. 

The  term  ''  laborers  "  used  in  the  following  tables  has  reference  to  the  entire  force 
of  employees^  including  artisans,  etc. 


WILLABD  8.  POPS. 


1896. 

May. 

June. 

July. 

Look  gates:  Laborers 

a  12 

14 

MO 

a=  17  days;  6  =16  clays. 
JOHN  P.  MoGUIRB. 


1806. 

May. 

Jnne. 

Jtfi.v. 

OperatlDg  machinery :  Laborers 

at 

4 

hi 

a  =17  days;  fr  =  21day8. 
THE  BABCOCK  &  WILCOX  CO. 


1806. 

Jan. 

May. 

June. 

July. 

Boilers  of  the  pnmping  plant :  Laborer 

"S. 

ai 

54 

5 

eS 

•=21  days;  6=18  days;  c  =  7  days. 
JOSEPH  VERNON  GEARING. 

1806. 

Jan. 

}  » 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 
58 

Sept. 

Oct. 

Nov. 
27 

Deo. 

Power  honse  and  oflBce 
building:  Laborers 

2 

{a}} 

8 

41 

52 

70 

53 

47 

19 

«=7  days. 
JAMES  B.  DONISTELLT. 

1896. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept 
47 

Oct 

Nov. 

Deo. 

Lock  approaches: 

Laborers  .•-«•......• 

125 

3 
2 

213 

8 
3 

191 

12 
9 

r   39 

^olO 

I   b7 

2 

56 
oil 
dS 

1 

69 

1 
1 

79 

1 

61 
hi 

f    15 

09) 

Ik^Qhle  teams.  -^rT-^,. 

Hinffle  teams 



a=12d*ys;  5s=9d*ys;  o=28days;  d=17days;  «=16days;  /=6days;  p=15days;  A=13days. 
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Below  18  given  a  summary  of  the  averaee  daily  force,  ezclnsive  of  teamn  employed 
by  the  several  contractors,  for  each  montn  of  26  working  days  for  the  season  of  1896 : 


ISOflw 

Willard 
S.  Pope. 

John  P. 
MoGoire. 

The  Bab. 

oockdt 

WUcox 

Co. 

JoeephT. 
Gearing. 

James  B. 
Donnelly. 

Total. 

Jaii'aaTy  .^......,..........*.r..-..^t-.... 

8 

2 

2 
1 
8 
41 
62 
70 
58 
63 
47 
27 
19 

126 
213 
191 
46 
71 
69 
79 
01 
47 
18 
12 

130 

ITcbrnary        .-•.----.....  ............. 

215 

March..' 

192 

April 

49 

^y^^:::;";"";:::;;;::::" ::;:;:;;: 

8 
14 
0 

6 
4 
S 

3 
6 

a 

128 

J  nD6. 

134 

July 

160 

ATifnttt ....... ...  ..T..T.. ......     ...... 

119 

iseptember 

100 

October 

66 

NoTem bor - 

89 

December 

...;.;....! ;... 

19 

Total 

28 

12  1            IB 

875 

922 

9 

4  1              s 

81 

84 

The  following  report  has  been  prepared  by  Assistant  Engineer  J.  L.  Galiard^  who 
has  had  special  charge  of  this  part  of  the  work : 

Poiver  house  and  office  building.— The  building  was  designed  by  Edward  Pearce  Casey^ 
architect.  New  York  City;  Joseph  Vernon  Gearing,  contractor:  contract  dated 
August  11. 1894. 

Tlie  building  is  81  feet  6  inches  long  and  80  feet  9  inches  wide,  and  consists  of  a 
basement,  in  which  are  placed  the  operating  machinery  and  pumping  plant,  two 
stories  for  offices,  and  an  attic.  Adjacent  to  and  connected  with  the  basement  proper 
are  the  anthracite  and  bituminons  coal  vaults  and  the  boiler  room  for  the  heating 
plant.  The  chimney  for  the  boiler  plant  forms  the  core  of  and  is  concealed  within 
a  tower.  Between  the  chimney  and  the  outer  wall  of  the  tower  is  a  run  of  steps, 
leading  from  the  basement  floor  to  the  seventh  landing.  This  landing  is  98  feet  6^ 
inches  above  the  basement  floor;  the  top  of  the  chimney  is  27  feet  6^  inches  above 
the  seventh  landing,  or  126  feet  f  inch  above  the  basement  floor. 

All  fronts,  main  tower,  chimneys  where  exposed  above  the  roof,  and  wall  of  area 
ways  are  of  Kelleys  Island  limestone.  All  tne  out  stones  arc  dimension  stones,  cut 
to  une-eighth  inch  joints,  the  show  faces  having  a  tooled  finish.  The  cut  stone  is  set  in 
La  Farge  cement  mortar,  mixed  in  proportion  of  one  part  cement  and  one  part  sand. 
The  backs  of  all  stones  are  also  covered  with  this  mortar  before  being  backed  up 
with  brick. 

All  walls  back  of  stone  facings,  chimneys,  partition  walls  in  basements  and  vaults, 
main  chimney  flue,  and  portion  of  the  tower  wall  within  the  building  are  of  brick. 
All  brick  are  laid  in  Portland  cement  mortar,  mixed  in  the  proportion  of  one  part 
cement  to  three  parts  sand.  The  main  chimney  from  the  bottom  to  the  level  of  the 
third  floor  beams  is  lined  with  fire  brick. 

All  the  floors,  partitions  above  the  basements,  projecting  pilasters,  casings  for 
columns,  etc.,  throughout  the  building  are  constructed  of  hollow  terra  cotta  blocks. 

The  main  roof  surface  is  covered  with  porous  terra-ootta  roofing  blocks  laid  in 
Portland  cement  mortar  between  T-iron  purlins.  The  surface  of  the  main  roof  is 
covered  with  sheet- iron  shingles. 

All  roof  trusses,  plate  girders,  floor,  beams,  water  tank,  and  columns  are  of  soft 
steel.    Ornamental  columns,  pilasters,  and  stairways  are  of  cast  iron. 

The  hallways  of  the  first  floor  are  of  mosaic  work  of  ^inch  cubes,  having  a  base- 
board of  rubbed  marble.  All  other  floors  are  of  Georgia  pine,  except  those  of  the 
basement,  which  are  of  brick. 

Window  frames  and  sash,  doors  and  transoms,  and  all  woodwork  trimmings  are 
of  white  pine  painted  white,  except  main  entrance  doors  in  basement  and  first  floor, 
which  are  of  oak.  The  building  is  heated  by  steam,  direct  method,  and  lighted 
throughout  by  incandescent  electric  lights. 

The  foundation  was  built  by  the  United  States,  and  consists  of  a  solid  mass  of 
concrete  the  full  size  of  the  building  and  about  21  feet  deep,  resting  on  bed  rock. 

By  far  the  greater  part  of  the  work  on  cut  stone  was  done  by  stone  planers, 
including  the  cutting  of  the  molding  and  the  tool  finish. 

Work  on  the  building  was  begu^  on  September  11,  1894,  and  suspended  for  the 
season  on  November  5.  Work  was  resumed  on  May  14, 1895,  and  suspended  for  the 
season  on  November  9.  Work  was  again  resumed  on  May  4, 1896,  and  has  been  in 
operation  continuously  since  then. 
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The  building  is  now  about  completed.  The  elevator  is  assembled  but  not  qnite 
ready  to  be  tested,  the  painting  is  not  quite  completed,  the  plumbing  fixtures  are 
not  yet  put  in  place,  a  little  carpenter  work  remains  to  be  done,  and  different  parts 
of  the  work  throughout  the  building  need  a  little  touching  up  before  final 
acceptance. 

The  following  are  the  percentages  of  work  done  during  the  fiscal  year: 

Per  cent. 

Mason  work - 31 

Iron  and  steel  work - 22 

Metal  roofing 100 

Carpenter  work 98 

Plastering 99 

Steam  heating 45 

Plumbing 75 

Elevator 30 

Electric  lighting 35 

Painting 75 

The  following  are  the  percentages  of  the  work  done  to  date: 

Percent 

Mason  work 99 

Steel  and  iron  work 99 

Metal  roofing 100 

Carpenter  work 98 

Plastering 99 

Plumbing 75 

Elevator 30 

Electric  lighting 35 

Painting 75 

Hcnioving  of  material  from  the  movable  dam  and  the  Poe  Lock  approaches ;  also 
building  piers  for  the  lock  approaches.  James  B.  Donnelly,  contractor;  contract 
dated  June  15,  1895. 

The  work  to  be  done  under  this  contract  consisted  of  the  removal  of  about  4,327 
cubic  yards  of  rock  at  the  movable  dam,  and  of  27,000  cubic  yards  of  rock  aud 
111,000  cubic  yards  of  earth  from  the  approaches  to  the  Poe  Lock ;  also  of  furnishing 
material  for  and  building  2,925  linear  feet  of  timber  piers  for  the  lock  approaches. 

Hingston  &  Woods,  of  Buffalo,  N.  Y.,  subcontracted  the  dredging  of  both  rock 
and  earth.  Their  plant  employed  on  the  work  consisted  of  one  dredge,  one  subma- 
rine drill  scow,  one  tug,  four  dump  scows,  and  a  boarding  house.  An  extra  dredge, 
tng,  aud  dump  scows  were  hired  when  needed  from  Hubbell  &  Co.  Drilling  ana 
blasting  was  begun  on  the  28th  of  August  (1895)  and  dredging  on  the  29th,  and  was 
suspended  for  the  winter  on  December  12  (1895).  The  excavation  outside  of  the 
cofi'erdam  of  the  Poe  lock  for  the  sites  of  the  southeast  and  southwest  piers  was 
completed.  Very  little  of  the  excavation  was  done  for  the  site  of  the  northwest 
pier  until  after  the  movable  dam  was  closed.  This  part  of  the  work,  including  the 
building  of  the  northwest  and  southwest  piers,  was  done  in  the  dry.  The  leakage 
of  water  through  the  movable  dam  and  sides  of  the  canal  was  pumped  from  the 
completed  part  of  the  canal  prism  and  passed  through  the  lock  of  18^1.  The  site 
for  the  southwest  pier  was  excavated  to  canal  grade  (29  feet  below  the  upper  coping 
of  the  lock  wain,  the  site  lor  the  northwest  pier  was  only  excavated  to  rock,  the  bot- 
tom timbers  of  the  pier  being  scribed  to  the  rock  and  the  rock  in  the  canal  excavated 
to  the  plane  of  the  face  of  the  pier.  The  work  of  excavating  in  the  dry  was  carried 
on  by  a  large  force  from  the  time  of  closing  the  movable  dam  December  14  (1895),  to 
the  time  of  opening  it,  April  16  (1896).  Work  was  begun  on  the  construction  of  the 
northwest  pier  January  13  and  completed  April  11.  Work  on  the  construction  of 
the  southwest  pier  was  begun  January  27,  the  substructure  completed  April  13  and 
the  superstructure  on  May  21.  The  construction  of  tlie  cribs  for  the  southeast 
pier  waa  begun  March  1  and  the  pier  completed  July  27.  The  construction  of  the 
cribs  for  the  northeast  pier  was  begun  May  13  and  the  pier  completed  Sept«mber  4. 
The  east  ends  of  the  northeast  and  southeast  piers  extending  into  deeper  water  than 
that  of  the  plane  of  the  required  grade  of  the  canal  bottom,  namely,  26  feet  below 
the  lower  coping  of  the  lock  wall,  a  sufiicient  number  of  piles  (69)  were  driven  and 
out  off  at  the  proper  grade  to  hold  the  cribs  level  during  the  process  of  filling  them. 

Dredging  was  resumed  on  April  17  (1896)  at  east  approach,  and  the  second  dredge 
was  started  to  work  April  21  at  the  west  approach.  Work  with  the  drill  scow  was 
started  at  the  west  approach  May  12  (1896).  The  drilling  and  blasting  was  com- 
pleted at  the  west  approach  July  15.  and  at  the  east  approach  August  7.  By  May 
27  (1896)  the  dredge  had  removed  all  the  material  to  be  excavated  above  the  rock  at 
the  west  approach  and  scraped  off  the  rock  preparatory  to  drilling  and  blasting. 
This  dredge  was  then  put  on  other  work  until  June  15,  when  it  was  brought  back 
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and  pat  to  work  dred^ng  the  rock  that  had  been  drilled  and  blasted  in  the  mean- 
time, and  worked  until  August  i,  when  it  was  a<^ain  put  at  other  work.  The  dredge 
at  the  east  approach  worked  continuously  until  August  9  (1896),  when  that  part  of 
the  work  was  completed.  On  October  1  (1896)  two  divers  with  the  necessary 
assistants  and  plant  began  cleaning  up  the  bottom  of  the  approaches.  The  east 
approach  being  practically  completed  on  August  31,  one  of  the  divers  and  outfit  was 
laid  oflF.  The  other  diver  worked  at  the  west  approach  until  November  30  (1896), 
when  compelled  to  stop  work  because  of  floating  ice.  On  March  18  (1897)  work  of  - 
cleaning  up  the  bottom  was  again  resumed  at  uie  west  approach  by  the  diver  and 
outfit.  It  was  found  necessary  tu  do  some  drilling  and  blasting  in  aU  that  part  of 
the  face  of  the  northwest  pier  where  the  work  was  done  by  drill  scow  and  dredge. 
On  account  of  there  being  so  much  material  found  above  grade  at  the  west  approach, 
a  dredge  was  put  to  work  scraping  on  April  21  to  26,  inchisive,  and  again  from  May 
28  to  June  4,  inclusive.  Work  on  this  contract  was  completed  on  June  18(1897), 
excepting  the  removal  of  the  material  at  the  movable  dam,  from  the  performance  of 
which  part  of  the  contract  the  contractor  had  been  released. 

Channels  were  completed  through  the  approaches  of  a  sufficient  width  and  depth 
to  allow  the  safe  passage  of  the  largest  vessels  July  31,  1896,  as  required  under  sup- 
plemental contract  dated  May  25,  1896,  and  the  Foe  Lock  was  opened  to  commerce 
on  August  3,  1896. 

The  following  quantities  represent  the  work  done  and  material  furnished  during 
the  fiscal  year: 

Earth  excavated cubic  yards..    9,787 

Earth  excavated  between  grade  andsubgrade do....        948 

Rock  excavated do 9,422 

Rook  e»savated  between  grade  an^  subgrade do....    4,068 

Filling  placed  in  and  back  of  piers do 34,761 

Whit«  pine  timber  furnished  and  built  into  piers cubic  feet . .  64^  053 

Plemlook  timber  furnished  and  placed  in  piers do 422 

Wrought  iron  furnished  and  bailt  into  piers pounds . .  44, 325 

Cast  iron  furnished  and  built  into  piers do 12,247 

Piles  furnished,  driven,  and  cut  oif  at  grade 19 

The  following  quantities  represent  the  total  work  done  and  material  furnished 
under  this  contract: 

Earth  excavated cubic  yards..  114,246 

Earth  excavated  between  grade  and  subgrade do 2, 109 

Rock  excavated do....    28,884 

Rock  excavated  between  grade  and  subgrade do 4,968 

Filling  placed  in  and  back  of  piers do 65,413 

White  pine  timber  furnished  and  built  into  piers cubic  feet..  119,383 

Hemlock  timber  furnished  and  built  into  piers do 213, 843 

Wrought  iron  furnished  and  built  into  piers pounds . .  248, 157 

Cast  iron  furnished  and  built  into  piers do ... .  101, 195 

Piles  furnished,  driven,  and  cutoff  at  grade 69 

Concrete  walks. — Daring  the  fiscal  year  3,956  square  yards  of  concrete  walks  have 
been  laid.  This  work  was  done  with  labor  furnished  by  the  United  States  during 
the  season  of  1896.  These  walks  are  laid  along  the  sides  of  both  the  Poe  Look  and 
Weitzel  Lock  and  about  the  canal  jB^rounds,  mostly  about  that  part  of  the  grounds 
south  of  the  Weitzel  Lock.  The  United  States  has  at  Fort  Brady  Pier  a  large  amouut 
of  limestone  chips  or  shavings,  the  refuse  from  the  stone  planers  used  in  cutting  the 
stone  for  the  Poe  Lock. 

The  walks  are  composed  of  a  subbase,  base  and  top  dressing.  The  subbase  is 
composed  of  8  inches  of  limestone  planer  chips  well  wetted  and  rammed.  The  base  is 
composed  of  5  inehes  of  conorete  mixed  in  the  proportion  of  1  part  Portland  cement 
and  10  parts  limestone  planer  chi|)s,  no  sand  being  used.  The  top  dres.<dng  is  com- 
posed of  1  inch  of  mortar  mixed  in  the  proportion  of  1  part  Portland  <}ement  and 
1  part  sand.  Walks  8  feet  wide  are  divided  into  blocks  4  feet  square,  and  those  5 
feet  wide  are  divided  into  blocks  4  feet  by  5  feet.  The  edges  of  the  walks  are  finished 
with  a  quarter  round  and  the  ioints  struck  with  a  Jointer. 

Below  is  an  itemized  cost  of  the  work : 

1,123  barrels  Portland  cement,  at  $1.36  per  barrel $2, 650. 28 

116  cubic  yards  of  sand,  at  $1  per  cubic  yard 116. 00 

Labor 3,631.51 

Engineering  and  superintendence 450.00 

Total 6,847.79 

Total  cost  per  square  yard  of  completed  walk 1.73 
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The  cost  of  layine  the  walk  wae  larg^ely  inoreaaed  by  the  nnmber  of  times  the 
planer  chips  had  to  oe  handled  and  the  long  distances  they  had  to  be  conveyed  in 
wheelbarrows. 

Removing  a  ihoal  at  ea8t€m^oach  to  Poe  Look, — This  work  was  done  nnder  oral 
agreement  dated  May  7.  1897,  bv  the  terms  of  which  H.  W.  Hnbbell  &  Co.  agreed  to 
do  this  and  other  dredge  work  in  St.  Marys  River;  the  plant  to  consist  of  one 
dredge,  one  tug,  and  two  dnmp  scows,  and  the  compensation  to  be  at  the  rate  of 
$12.2o  per  hour  for  actual  time  worked. 

Work  on  this  shoal  was  begun  on  May  7  and  completed  June  10,  during  which 
time  the  dredge  worked  284  hours  and  50  minutes,  and  excavated  8,163  cubic  yards 
of  material,  scow  measure,  at  a  cost  of  $3,489.21. 

The  material  excavated  consisted  of  bowlders,  gravel,  hardpan  and  some  bed  rock. 

CANAL  PRISM,  APPR0ACHK8,  AND  BIVBR  WORK. 

The  following  report  has  been  prepared  by  Assistant  Engineer  Joseph  Ripley,  who 
has  special  charge  of  this  part  of  the  work : 

Section  1,  deepening  west  half  of  canal  priem, — Contract  dated  July  14, 1892;  Dun- 
bar &  Sullivan,  Bunalo,  N.  Y.,  contractors.  Rates,  $1.53  per  cubic  yard,  bank  meas- 
ure to  25  feet,  and  half  rates  between  25  and  2G  feet.  iSriaterial,  sandstone  rock  in 
situ  and  bowlders. 

Work  was  continued  till  August  12,  1896,  with  one  dredge  and  one  diving  outfit. 
The  dredge  worked  158  hours  and  was  delaved  33  hours,  and  excavated  612  cubic 
yards,  scow  measure.  The  diver  worked  221  hours,  was  delayed  20  hours,  and  raised 
98  yards.  Several  examinations  were  made  with  the  raft  bars  during  July  and 
August  before  all  the  pieces  of  rock  projecting  above  grade  were  removcjd.  The 
duplicate  computations  for  final  estimate  were  completed  and  submitted  in  Septem- 
ber. The  computed  bank  measure  of  excavation  was  133,437.94  cubic  yards  above 
25-foot  grade,  and  22,498.30  cubic  yards  between  25  and  26  feet. 

Item  A,  we$t  approach  to  canal. — Channel  600  feet  wide  through  shoals.  Contract 
dated  September  14, 1895;  Dunbar  &  Sullivan,  Buffalo,  N.  Y.,  contractors.  Rates,  28 
cents  per  cubic  yard,  bank  measure,  for  earth,  and  $10  per  cubic  yard  for  rock  to 
21-foot  grade,  aud  half  rates  between  21  and  23  feet.  Material,  sand,  bowlders,  and 
sandstone  rock. 

Work  was  continued  with  two  dredges,  one  diving  outfit,  till  November  21,  and 
was  resumed  again  April  21.  Forty-nine  thousand  nine  hundred  and  sixty-nine  cubic 
yards,  scow  measure^  were  dredged.  Time  worked,  2,485^  hours,  delayed  CB23f  hours. 
The  diving  outfit  raised  786  cubic  yards,  scow  measure,  during  1,084  working  hours; 
the  delays  were  246  hours.  The  shoal  between  cross  section  60  and  70,  containing 
about  20,000  cubic  yards,  proved  to  be  sandstone  rock.  A  detail  survey  was  made  in 
August,  the  soundings  being  taken  10  by  10  feet  apart.  The  contract  limited  the 
payment  for  rock  to  2,000  yards,  and  that  amount  was  removed  by  the  contractor. 
In  March  a  detail  survey  was  made  of  Item  A  and  the  soundings  were  extended  over 
the  area  inclosed  between  the  American  and  Canadian  channels.  The  removal  of  the 
rock  shoal  and  the  widening  of  channel  to  1,000  feet  will  be  included  in  a  new 
contract.  Tbree  of  the  shoals  on  Item  A  were  finished  in  November,  1896,  and  an 
examination  of  the  same  was  made  with  the  raft  bars.  This  section  will  be  finished 
during  July. 

In  August  an  examination  was  made  with  the  raft  bars  of  the  upper  and  lower 
approaches  to  the  Poe  lock. 

A  resurvey  was  made  of  the  canal  grounds  which  had  been  changed  during  the  past 
two  years. 

Range  lighte  and  huoye. — The  range  lights  and  buoys  at  upper  and  lower  approaches 
to  Canadian  canal  were  located  from  two  or  more  triangulation  stations;  also  all  the 
range  lights  and  targets  along  the  St.  Marys  River  not  previously  located  by  my 
party  were  similarly  read  in  by  transit  pointings.  The  coordinates  of  all  the  buoys 
and  lights  were  computed. 

Ice  iurveys. — ^A  detail  survey  was  made  of  the  Bayfield  Rock  Shoal,  which  is  located 
about  li  miles  below  the  canal ;  8,200  soundings  were  taken.  Assistant  Engineer 
Benno  Rohnert  with  a  party  of  20  men  were  engaged  in  the  field  work  of  the  ice 
surveys  from  January  26  to  March  26.  The  operations  of  the  party  carried  them  over 
43  miles  of  the  rivers  length,  necessitating  the  pitching  of  five  camps.  Soundings 
were  taken  10  feet  apart  along  the  cross  sections,  while  the  cross  sections  were  10, 
20,  25,  or  50  feet  apart.  The  number  of  soundings  taken  during  the  winter  was 
125,013,  at  a  total  cost  of  $2,696.06.  The  party  was  in  the  field  fifty -eight  days,  of 
which  forty-seven  were  working  days.  The  eleven  days  deducted  are  eight  Sundays, 
one  legal  holiday,  and  two  lost  on  account  of  stormy  weather.  Six  days  were  spent 
in  moving  camp  and  six  days  in  staking  out.  The  days  actually  spent  at  sounding, 
therefore,  numuered  thirty-five.    The  u>llowing  table  shows  how  much  the  number 
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er  day  and  coet  per  Bounding  is  affected  by  Sundays,  lost  time,  moying 
king  oat  work : 


Knmber  of  days. 

Knmber  of 

Totoloost. 

Cofltper 
Bounding. 

Number  of 
Boandings 
per  day. 

66 

125,013 
125,013 
125,013 
125,013 

$2,606.06 
2,184.74 
1,906.84 
1,626.03 

2.16 
1.75 
1.68 
L80 

2,155 
2,600 
6,060 
8.570 

47 

41 

85 

There  were  2,228  meals  furnished,  at  a  total  cost  for  proyisions  of  $263.07,  or  llA 
cents  per  meal.    Including  the  cook's  wages,  the  cost  of  meals  was  15  cents. 

The  beet  record  made  duriuff  the  winter  was  on  February  16  on  Mud  Lake;  5,100 
soundings  were  taken  10  by  50  feet  apart,  over  an  area  600  feet  wide  and  about  4,200 
feet  long.    Tlie  thickness  of  the  ice  varied  from  24  to  30  inches. 

Prupeetfor  improved  channels, — ^The  widening  of  the  present  channel  via  the  Middle 
Neebish  or  the  making  of  a  new  channel  via  the  West  Neebish  is  necessary.  A  sup- 
plemental report  was  submitted  in  April  on  proposed  new  channel  through  the  West 
Neebish  Rapids. 

I  was  assisted  by  Assistant  Engineer  Benno  Rohnert,  Inspector  H.  C.  McNaughton, 
«nd  Recorder  C.  M.  Ayres. 

CBMBMT,  ETC. 

The  following  st>atement  has  been  prepared  by  Assistant  Engineer  L.  C.  Sabin, 
who  has  special  charge  of  this  part  of  the  work: 
The  cement  used  on  the  work  from  1891  to  June  30, 1897,  is  as  follows: 

Barrel*. 

Natural,  Milwaukee 96,890 

Portland:  Barrols. 

Hemmoor 7,876 

Empire 2,497 

Lagerdorfer 2,446 

La  Farge 137 

Total  Portland 12,966 

Total  cement 109,846 

The  purposes  to  which  this  cement  has  been  applied  are  as  follows : 

Construction  of  lock  masonry :  Barrels. 

Natural 71,827 

Portland  7,815 

Construction  of  lock  floor : 

Natural 25,063 

Portland 1,226 

Power  house,  Portland 2,487 

Sidewalks  and  miscellaneous,  Portland 1,428 

From  January  1, 1891,  to  July  30,  1897,  a  total  of  101,560  briquets  were  made  to 
test  the  quality  of  the  cement  delivered  and  to  investigate  the  effect  of  variation  in 
manipulation  and  use.  Many  of  the  results  of  these  investigations  have  been  pub- 
lished in  preceding  annual  reports,  and  it  is  now  proposed  to  collate  them  in  a 
special  report  which  will  be  presented  at  an  early  date. 

There  have  been  employed  upon  this  work  during  the  year  Assistant  Engineers 
Callard,  Riploy,  Reedj  Sabin,  Shouehon;  Clerks  Common  and  McArthur;  Draftsman 
Mangelsdorf ;  Inspectors  Fleming,  Ueed,  Conklin,  and  Barnes. 
Very  respectfully,  your  obedient  servant, 

£.  8.  Wheblbb,  Assiitani  Engin^r, 
Lieut.  Col.  G.  J.  Ltdeckkr, 

Corps  of  EnginetrSf  U,  8,  A, 

BKPORT  OF  FRANK  M.  DUNLAP,  ASSISTANT  ENOINSBR,  ON  THK  DESIGN  AND  CONSTRUC- 
TION OF  THE  MACHINERY  FOR  THE  FOE  LOCK,  ST.  MARYS  FALLS  CANAL,  MICHIGAN. 

MACHINERY. 

The  machinery  permanently  installed  at  the  lock  is  of  two  general  classes — ^the 
pumping  plant,  designed  for  emptying  the  lock  chamber  in  case  ot  accident  to  any 
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of  its  parts,  and  tbe  operatine  plant,  for  performing  the  ordinary  operations  inci- 
dental to  the  daily  nse  of  the  lock. 

The  pumping  plant,  located  in  the  basement  of  the  power  houee  and  office  baild- 
iue,  consists  of  three  ceutrifngal  pumps,  each  SO  inches  diameter  of  dischar^, 
driven  by  three  Westinghouse  compound  engines  of  350  horsepower  each,  for  which 
steam  is  furnished  by  a  pair  of  Babcock  &  Wilcox  water-tube  boilers. 

There  is  also  one  ceutrifngal  pump  10  inches  diameter  of  discharge  driven  by  belt 
power,  for  drainage. 

The  pumps  are  of  vertical  spindle  centrifugal  type  and  are  geared  directly  to  the 
engine  shafts  by  bevel  gears. 

The  boilers  are  of  double-deck  type,  with  wronfi^ht-steel  manifolds  at  the  tube 
ends,  instead  of  cast  iron.  They  are  set  In  a  steel  casing  lined  with  fire  brick, 
instead  of  the  ordinary  brick  setting,  to  obviate  the  danger  of  cracking  the  walls 
by  quick  firing.  They  are  rated  at  750  horsepower  nominal,  but  are  capable  of 
being  forced  to  the  full  horsepower  of  the  engine  (1,050  H.  P.)  for  a  short  run,  if 
necessary.  This  plant  is  desired  to  be  of  sufficient  capacity  to  empty  the  lock 
chamber  (2,465,500  cubic  feet),  in  about  six  hours.  The  lift  varies  from  0  to  about  35 
feet. 

The  operating  plant  consists  of  the  valves  for  filling  and  emptying  the  lock 
chamber  and  the  engines  for  manipulating  them,  the  gates  and  macnines  for  swing- 
ing them,  and  two  capstans  for  assisting  vessels  into  and  out  of  the  look.  All  are 
driven  by  hydraulic  pressure  furnished  by  pumps  and  accumulators  placed  in  the 
basement  of  the  powerhouse  and  office  building  and  driven  by  a  pair  of  vertical 
turbine  wheels. 

VALVES  AND  VALVE  ENQINES. 

Twelve  valves  placed  in  the  culverts  beneath  the  lock  floor,  six  for  filling  and  six 
for  emptying  the  lock  chamber,  are  built  up  of  steel  plates  and  shaped  with  forged- 
steel  trunnions,  which  are  carried  in  bearings  supported  on  built-up  steel  frames. 
These  frames  are  7  feot  11  inches  by  9  feet  11  inches  inside,  aud  give  a  clear  waterway 
7  feet  11  inches  by  8  feet  7  inches,  in  two  parts  when  the  valve  is  swung  open,  the 
valve  being  about  1  foot  4  inches  thick  at  its  middle.  The  valves  are  so  hung  that 
in  opening  they  present  an  edge  to  the  current  of  water.  Each  valve  is  furnished, 
on  the  upstream  side,  with  a  projection  carrying  a  crank  pin  2  feet  in  front  of  the 
central  plane  of  the  valve  and  2  feet  below  the  center  line  of  the  trunnions. 

The  engine  for  each  valve  is  placed  on  oak  foundation  timbers  drifbbolted  to  the 
fioor  timbers  of  the  pit  or  well  in  which  it  is  located. 

The  engine  consists  of  a  plane  rectangular  bed  plate  which  carries  a  hydraulic 
cylinder  8  inches  diameter  by  48  inches  stroke,  and  guides  for  its  crosshead.  The 
crosshead  is  a  steel  casting  with  a  forged  steel  pin  and  bronze  gibs.  It  is  con- 
nected to  the  crank  pin  of  its  valve  by  an  ordinary  forged-steel  connecting  rod  with 
adjustable  bronze  bearings  for  the  pins.  The  stroke  is  limited  by  a  dash  pot  at 
each  end. 

These  engines  are  operated  in  pairs  by  vertical  balanced  piston  valves  placed  on 
top  of  the  lock  wall  and  counected  with  them  by  pressure  pipes  placed  in  inclined 
passages  in  the  wall. 

GAl-ES  AND  GATS  ENGINES. 

The  gates  are  five  in  number,  each  composed  of  two  leaves,  segmental  in  form  and 
cellular  in  structure,  built  up  of  steel  plates  aud  rolled  shapes.  Their  design,  con- 
struction, and  erection  are  treated  in  separate  reports.  Three  of  these — the  upper, 
intermediate,  and  lower— lock  gates  are  swung  by  wire  cables  operated  by  machinery, 
one  machine  for  each  leaf. 

The  six  machines  for  operating  the  gates  each  consist  of  a  spirally  grooved  drum 
for  the  cable  provided  with  internal  gearing  and  driven  in  either  direction  at  will 
by  planet  gears  contained  within  and  controlled  by  friction  bands  or  brakes.  The 
whole  is  mounted  on  and  receives  its  power  from  a  steel  shaft  which  is  driven  by  a 
pair  of  three-cylinder  hydraulic  engines  through  gearing.  The  controlling  bands,  or 
brakes,  are  operated  by  screws  and  nandwheels  at  the  front  of  the  machine  and  con- 
sist of  steel  bands  lined  with  seasoned  basHwood  blocks.  The  east-iron  frame  or  bed 
plate  which  carries  the  machine  is  rectangular  in  general  plan  and  inverted  trough 
shaped  in  section,  with  the  open  side  toward  the  masonry;  tt  is  stiffened  by  namerous 
transverse  webs. 

CAPSTANS  AND  ENGINES. 

Two  capstans  are  placed  on  the  south  wall  of  the  lock  for  the  purpose  of  assisting 
such  vessels  as  have  no  power  of  their  own  and  for  handling  heavy  weights  abont 
the  lock.  They  are  of  the  same  size  and  style  as  built  by  tlio  American  Ship  Wind- 
lass Company  for  vessels  of  the  United  ^States  Navy,  with  slight  changes  to  adapt 
them  to  hydraulic  power. 
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Eaob  oapctan  rests  on  a  heavily  ribbed  cast-iron  base  plate,  whose  top  is  flush  with 
the  masonry  and  which  carries  on  its  under  side  three  single-acting  oscillating  cylin- 
ders w i th  their  valve  chests.  The  plungers  in  these  cylinders  act  on  a  crank  pin  which 
drives  the  centrid  shaft  of  the  capstan.  The  gearing  in  the  capstan  is  so  arranged 
that  when  running  in  one  direction,  the  barrel  runs  turn  for  turn  with  the  engine,  but 
•  when  the  engine  is  reversed,  the  barrel  runs  about  2^  times  slower  with  proportion- 
ately increased  force  and  in  the  same  direction  as  at  first.  The  engine  is  reversed  by 
means  of  a  valve  of  similar  design  to  that  used  for  the  valve  engines. 

TUBBINES  AND  MACHINKRT  IK  POWER  HOUSE. 

The  two  turbine  wheels,  with  their  supply  and  draft  tubes,  were  furnished  by 
Hughes  Bros.  &  Bangs,  under  contract  aated  May  10, 1893.  They  work  under  a 
normal  head  of  17  feet.  They  are  supplied  through  about  986  feet  of  48-inch  cast- 
iron  pipe,  discharging  through  about  170  feet  of  the  same,  which  acts  as  draft  tube 
and  tail  race.  Tneae  wheela  develop  about  30  horsepower  each,  and  can  be  run 
singly  or  together. 

From  these  wheels  power  is  taken  to  run  the  10-inch  centrifugal  pump  belonging 
to  the  pumping  plant,  and  intended  to  keep  down  whatever  leakage  may  be  found 
after  the  look  chamber  is  emptied.  They  furnish,  also,  the  power  for  two  d  vnamos  to 
light  the  building  and  for  the  small  pumps  which  serve  the  water  supply  and  fire 
protection  in  the  building  and  grounds;  but  their  principal  duty  is  to  furiiiHh 
power  to  the  hi^h-pressure  pumps,  which  maintain  the  pressure  for  various  hydraulic 
machines  used  m  operating  the  lock. 

The  high-pressure  pumps  are  three  in  number,  with  three  single-acting  plungers, 
4-inch  diameter  and  10-inch  stroke  in  each.  They  are  driven  by  rope  belting  from 
the  horizontal  shaft  of  the  turbine  wheels.  On  the  pulley  shafts  of  the  pumps  are 
bronze  pinions  6  inches  in  diameter,  which  engage  cut-steel  gears  30  inches  in  diam- 
eter on  the  crank  shafts.  The  cranks  are  set  120^  apart,  ana  are  supported  by  four 
bearings  on  each  shaft. 

From  the  pumps  the  pressure  fluid  passes  to  the  main  pressure  pipe  of  the  system. 
Its  pressure  is  regulated,  and  any  excess  of  supply  is  stored  by  three  dead- weight 
accumulators,  composed  of  wronght-steel  shells  and  cast-iron  plungers.  Each 
plunger  carries  a  heavily  ribbed  plate,  which  acts  as  a  crosshead  guiding  the  plunger 
on  four  guide  rods,  and  furnishing  the  attachment  for  the  24  steel  rods  which  sup- 
port the  weights  for  loading. 

The  total  moving  weight  on  each  accumulator  varies  from  76,000  to  127,000  pounds, 
aooording  as  the  pressure  is  300  to  500  pounds  per  square  inch. 

PROJECTS— HISTORICAL)  ETC. 

When  the  600-foot  lock,  now  usually  called  the  lock  of  1881,  was  built  it  was 
equipped  with  hydraulic  machinery,  which  has  proved  so  reliable  and  free  from 
wear  or  breakage  that  in  getting  up  the  flrst  project  for  the  SOO^oot  lock  it  was 
taken  as  almost  self-evident  that  the  machinery  of  the  same  form  would  be  the  best 
that  oould  be  adopted  for  the  new  work. 

The  designs  for  the  masonry  carried  out  this  idea  to  the  extent  of  makini;  the 
passajB^es  for  the  gate  cables  and  the  chambers  for  the  lower  guide  sheaves  almost 
identical  in  size  and  shape  with  those  of  the  lock  of  1881. 

In  designing  the  ^t-e  anchorages,  however,  it  was  found  necessary  to  make  them 
so  much  difl'erent  m  form  and  so  much  heavier  than  in  the  former  lock  that  the 
position  and  direction  of  the  cable  passages  were  changed,  to  avoid  conflict  with  the 
anchor  rods. 

There  were  four  separate  projects  presented  for  the  operating  machinery  for  the 
lock. 

One  project  for  electrically  driven  machinery  was  presumably  never  put  into  formal 
shape,  as  no  drawings  of  it  can  now  be  found  in  this  office. 

On  October  20,  iSl,  Mr.  F.  M.  Duulap  submitted  sketches  and  description  of  a 
centralized  plant  of  machinery,  consisting  of  a  set  of  winding  drums  in  the  base- 
ment of  the  power  house  driven  directly  by  turbine  wheels  and  connected  to  the  gates 
and  valves  by  means  of  cables,  thus  placing  all  of  the  operating  machinery  under 
cover  and  in  the  control  of  one  man,  governed  by  signals  from  the  lock  men  on  the 
walls. 

This  design  was  based  on  erroneous  data  as  to  the  power  required  to  swing  the 
gates,  and  provided  for  a  large  excess  over  what  is  now  considered  necessary. 

The  requirements  of  this  power  called  for  large  cables  of  special  quality  which,  in 
turn,  necessitated  large  sheaves  and  corresponding  recesses  for  them  in  the  walls. 
This,  together  with  some  other  difficulties,  wnich  might  possibly  have  been  overcome 
in  makin||;  a  complete  design,  made  it  seem  unsuitable  for  the  work. 

The  third  project  in  point  of  consideration,  though  not  in  point  of  time,  contem- 
plated the  use  of  horizontal  hydraulic  cylinders  for  swinging  the  gates,  substantially 
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M  in  the  look  of  1881.  Their  stroke  was  to  be  one-fourth  of  the  travel  of  the  cable, 
which  was  to  have  its  motion  mnltiplied  by  reaving  fourfold  over  pulleys  traveling 
in  a  croBshead  attached  to  the  piston  rod  of  the  engine.  One  engine  was  to  be  pro- 
vided for  swinging  each  leaf  of  the  gates.  Each  engine  was  to  be  double  ended, 
with  a  cable  for  closing  the  leaf  reaved  at  one  end  and  one  for  opening  at  the  other. 

Under  this  general  project  two  designs  were  made.  The  first,  made  from  the- 
erroneous  data  above  referred  to,  was  intended  to  give  an  effective  pull  of  28,000  to 
80,()00  pounds  on  the  gate.  It  was  provided  with  a  cylinder  of  31-inch  bore  and  15 
feet  8  inch  stroke  and  crosshead  sheaves  5  feet  6  inches  in  diameter  for  li-inch  extra 
quality  cable.  In  the  discussion  of  this  design  the  superintendent  of  the  lock  of 
1881  decided  that  it  was  not  advisable  to  put  so  heavy  a  streas  on  the  new  gates  for 
several  reasons,  and  expressed  the  opinion  that  it  would  be  better  to  take  more  time 
in  swinging  the  gates  tnan  to  subject  them  to  so  heavy  a  pull. 

These  opinions  were  concurred  in  and  a  second  design  was  made  along  the  same 
general  lines,  but  with  less  power.  The  cylinders  were  drawn  21  inches  in  diameter 
and  15  foot  4  inch  stroke.  The  cables  were  1  inch  in  diameter  and  the  sheaves  for 
the  upper  guide  and  engine  crosshead  42  inches  in  diameter,  while  the  sheaves  for  the 
lower  guide  were  30  inches  and  24  inches  in  diameter,  all  measured  to  the  center  of 
cable. 

At  a  working  pressure  of  120  pounds  per  square  inch,  this  engine  was  intended  tc 
pull  10,000  pounds  on  the  cable. 

When  this  design  was  sufficiently  advanced  for  discussion  it  was  found  to  require 
a  great  deal  of  space  on  the  lock  walls,  each  engine  taking  a  space  from  4  feet  2 
inches  to  5  feet  6  inches  wide  and  70  feet  long,  while  the  cables  and  upper  guide 
sheaves  standing  above  the  coping  practically  increased  the  length  to  88  feet. 

In  view  of  the  above,  and  in  an  attempt  to  obtain  the  required  power  in  more  com- 
pact form,  Mr.  F.  M.  Dunlap  submitted  verbally  September  1  and  in  writine  Sep- 
tembers, 1893,  a  project  for  snort-stroke  hydraulic  engines  geared  to  reversible  drums 
upon  which  the  cables  could  be  wound.  This  project,  with  some  modifications,  was 
the  one  finally  adopted,  and  the  machinery  built  under  it  iB  described  in  the  descrip- 
tive paragraphs  of  this  report. 

DESIGN  OF  OPERATING  MACHINERY— SOURCES  OF  DESIGN,  ETC. 

The  valves  and  valve  engines  differ  only  in  position  and  details  from  those  of  the 
lock  of  1881. 

In  the  machines  for  swinging  the  gates  the  internal  gearing  is  not  new.  Its  essen- 
tial j>rinciples  have  long  been  in  use,  especially  for  hoisting  purposes  in  mining 
machinery.  The  idea  of  using  short-stroke  reciprocating  engines  with  hydraulic 
power  was  derived  from  well-established  English  hydraulic  practice,  while  the  gen- 
eral form  of  the  engines,  three  single-acting  pistons  in  the  same  plane  on  one  crank, 
was  suggested  by  the  ''Brotherhood''  three-cylinder  engine  which  has  been  in  use 
many  years  forliydraulic  service. 

The  manner  of  reversing  the  drums  and  the  details  and  arrangement  of  the  engine 
are,  so  far  as  known,  new  in  this  plant.  The  engines  for  driving  the  capstans  were 
also  believed  to  be  new.  but  since  the  design  was  completed  it  has  been  found  almost 
identical  with  an  English  hydraulic  design. 

In  the  pumps  and  accumulators  nothing  radically  new  was  introduced,  though  soma 
of  the  details  are  believed  to  be  new. 

LIMITATION^  OF  DESIGN. 

The  fact  that  the  masonry  of  the  lock  was  designed  and  partly  buUt  before  the 
machine  designs  were  made  imposed  certain  conditions  on  the  form  and  placing  of 
the  machinery,  especially  on  the  manner  of  leading  the  cables  from  the  drums  to  the 

Sates  and  placing  the  pipes  for  conveying  power  to  the  valve  engineift  and  across 
iie  lock. 

In  a  work  of  ISiis  kind  considerations  of  safety  and  freedom  from  delays  caused  by 
breakage  far  outweigh  all  others.  Therefore,  in  all  computations  having  to  do  with 
strength  of  materials  the  working  limits  of  stress  were  set  as  low  as  they  could  con- 
sistently be,  in  view  of  the  fact  that  a  large  reserve  force  must  be  provided  for  in 
most  places.  The  question  of  reserve  force  is  discussed  in  another  paragraph,  and 
the  limits  of  stress  and  pressure  of  bearing  surfaces  were  fixed  at  moderate  figures 
for  the  maximum  cylinder  pressures  to  be  employed,  leaving  them  quite  small  when 
the  lesser  and  more  probable  pressures  are  considered. 

Cast  iron  has  not  been  used  in  any  part  under  severe  stress  where  practicable  to 
avoid  it.  Where  it  is  used  in  tension  or  the  tension  produced  by  transverse  streea 
it  has  been  computed  at  a  maximum  working  stress  of  2,000  pounds  per  square  inch. 

In  steel  castings  subjected  mainly  to  transverse  stress,  as  in  arms  and  teeth  of 
gears,  a  maximum  fiber  stress  of  7,000  pounds  to  8,000  pounds  per  tqaare  inch  (as 
applied  in  formula  for  transverse  strength)  has  been  used« 
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Stress  in  stef^l  for^rings,  used  mainly  in  direct  tension  or  compression,  has  been 
limited  to  11,000  pounds  or  less  per  square  inch. 

In  sliding  or  rotating  parts  it  often  becomes  necessary  to  take  into  consideration 
the  intensity  of  pressure  between  the  parts,  as  affecting  friction,  the  use  of  lubri- 
cants, etc.  The  highest  bearing  pressure  on  pins,  journals,  etc.,  nBed  in  this 
machinery  was  about  1,000  pounds  per  square  inch.  This  may  have  been  slightly 
exceeded  where  the  available  space  was  small  and  the  motion  slow. 

On  account  of  the  loss  of  head  or  pressure,  of  fluids  in  pipes,  due  to  its  being  used 
up  in  overcoming  friction  due  to  the  velocity  of  flow,  the  piping,  passages,  and 
valve  ports  have,  wherever  possible,  been  made  of  suflScient  size  to  pass  the  required 
amount  of  pressure  fluid  at  velocities  from  3  feet  to  3f  feet  per  second.  The  eft'ect 
of  length  and  bends  on  the  carrying  power  of  pipes  was  to  some  extent  taken  into 
consideration  in  designing  them,  though  no  accurate  estimate  of  the  number  or 
position  of  bends  could  be  made  in  advance  of  the  actual  location  of  the  pipes. 

There  are  other  considerations  than  the  stresses  directly  involved  in  the  piece 
under  consideration  which  often  limit  its  size.  In  castings  of  all  kinds  the  thick- 
ness of  metal  necessary  to  insure  sound  castings,  freedom  from  shrinkage,  strains,  etc., 
often  requires  much  heavier  metal  than  the  resistance  of  externally  applied  stresses. 

So,  also,  the  facility  of  attaching  fittings  or  other  parts,  or  even  keeping  a  piece  in 
accord  with  the  appearance  of  others  near  it,  has  operated  to  increase  the  size  of 
parts  above  but  never  to  reduce  them  below  that  called  for  by  computations  of  safe 
working  stresses. 

Thus  it  will  be  seen  that  considerations  entirely  aside  from  compntation  have  in 
many  cases  acted  to  reduce  the  working  stresses  materially  below  the  maximum  lim- 
its given  above. 

QENKRAIi  COMPUTATIONS  FOR  SIZE  OF  ENGINES,  ETC. 

Valve  engines. — Having  determined  to  use  horizontal  direct- acting  hydraulic 
engines,  it  remains  to  determine  their  power,  i.e.,  size  of  cylinders.  The  assumed 
minimum  working  pressure  is  300  pounds  per  square  inch,  and  17  pounds  per  square 
inch  will  be  a  fair  allowance  for  back  pressure  as  an  average. 

When  the  valve  is  shut  it  presents  an  area  7  feet  11  inches  by  9  feet  11  inches  to  a 
static  head  of  18  to  20  feet  (say  20  feet)  of  water.  7  feet  11  inches  x  9  feet  11  inohes= 
78.4  square  feet,  which  at  20  by  62.6=1,250  per  square  foot=98,000  pounds  static 
load. 

Now,  it  is  conceivable  that  when  the  valve  is  opening  or  closing  it  may  take  such 
an  anf^Ie  that  the  impact  of  moving  water  against  its  surface  may  throw  upon  the 
trunnions  a  load  closely  approximating  twice  the  static  load. 

Assuming,  then,  a  load  of  200,000  pounds  on  the  trunnions  to  cover  all  contingen- 
cies and  a  coeflicient  of  friction  with  water  lubrication  24  per  cent,  we  have  a 
resistance  of  200,000 X. 24=48, 000  pounds  acting  on  an  arm  of  5^  inches^radius  of 
trunnion,  or  264,000  inch-pounds,  which  is  to  be  overcome  by  the  engine  acting  on  a 
orank  pin  whose  least  radius  is  24  inches.  264,000-f-24=ll,000  pounds,  whieh,  divided 
by  283  (effective  pressure  per  square  inch),  equals  38  square  inches,  required  net  area 
of  piston. 

The  unsupported  length  of  the  piston  rod  is  49  inches  at  its  maximum  and  it  acts 
M  a  compression  member  fixed  in  direction  (or  guided)  at  both  ends. 

Taking  one- twentieth  of  its  length  for  its  diameter,  we  have  2.45  inches,  to  which 
add  i  inch,  so  that  it  may  be  re-turned  when  worn  without  weakening  it,  and  we 
have  2^  (say  2f )  inches  diameter  of  rod.  The  sectional  area  of  a  22-inch  rod  is  5vo 
inches,  which,  added  to  38  square  inches,  equals  43.9  square  inches,  required  area  of 
piston  equals  a  7i-inch  circle,  nearly. 

Now,  if  we  take  an  8-inch  piston,  we  have  an  area  of  50.26  square  inches.  This 
gives  an  excess  of  6.36  square  inches,  which,  multiplied  by  283  pounds  (effective 
pressure),  equals  1,799.8  pounds  (say  1,800  pounds)  for  overcoming  the  friction  of  the 
engine.    The  stroke  is  fixed  at  48  inches  by  the  construction  of  the  valve. 

Gate  engines— Power  required  to  stoing  gates,— In  arriving  at  the  power  of  the  gate 
engines  considerable  uncertainty  was  felt  in  regard  to  the  power  required  to  swing 
the  gates,  as  they  were  of  unprecedented  size.  The  most  generally  satisfactory  for- 
mula, however,  the  one  finally  used,  was  suggested  by  Mr.  E.  8.  Wheeler  and  is  based 
on  the  performance  of  the  gate  engines  of  the  lock  of  1881. 

Effort  of  engine  on  oahle  of  lower  (large)  gate  of  look  of  i^l.— Least  observed  pres- 
sure (April,  1893),  90  pounds  per  square  inch;  area  of  piston,  176.71  square  inches; 

j^ri:.i«.                        joA                  J.     176.71x90x.80     „  ,„, 
cables  reaved  fourfold;   efficiency  assumed,  80  per   cent.    1 ^3,181 

pounds  pull  on  cubic. 

The  relation  of  the  power  of  the  old  to  the  power  required  for  the  new  will  obvi- 
ously be  expressed  by  the  proportion  of  AoVo':Fo=  AnV„«:Fn — Eq.  1,  in  which  A© 
and  *Au  are  the  immersed  areas  of  the  old  and  new  gates,  respectively,  Vo  and  Vn  their 
respective  velocities,  and  Fo  and  Fn  the  cable  pulls.    This  relation  is  more  likely  to  be 


Digitized  by 


Google 


2980      KEFORT    OF   THE   CHIEF    OF   ENGINEERS,  U.  S-  ARMY. 

true,  since  tho  relation  of  each  f^ate  leaf  to  the  cross  section  of  the  channel  in  which 
it  swinf^H  is  practically  the  saiiiH,  thus  eliminating  any  retarding  inflaenoes  that  the 
confined  channel -iniglit  have  un  the  motion  of  the  leaf.  Now,  if  the  new  gates  are 
to  swing  in  tho  same  time  as  the  old,  and  radii  of  motion  of  their  miter  ends  are 

V        R        *13  37  1 

respectively  Rn  and  R©;  then  y-  =  p-  =   J-   =  f-^QQ,  and  substituting  for  the  letters 

their  values  in  equation  1,  making  Vo=^l,  Vn*  =  2.92  An  =  submerged  area(one8ide)  . 
=57X22  =  1,254  square  feet,  Ao= 33.37x16 =534  square  feet,  Fo=3,181  pounds,  we 
„       FoAnV„«      3181X1254X2.92      ^,  «,«  ^      ,         «.  o/^  a  x     ^    . 

haveFn=-T— y-a-= gbj ^21,812   pounds   (say  21,800   pounds),    first 

ease. 
But  if  li  times  the  time  of  swinging  the  old  gate  be  allowed  for  the  new,  Yn  becomes 
B7       2  1254  vl  Sy3181 

3^X3=l,138and  V„=1.2967,  say  1.3,  andFn  =  =^^^^5^^^ =9,711  pounds  (say 

9,700  pounds),  second  case. 
If,  however,  twice  as  much  time  be  allowed  as  in  case  one,  Yn*  becomes  one-fourth 

of  2.92=0.73  and  Fn  =  ^^^i^^^^|^^^  =5,453   pounds   (say   5,450   pounds),  third 

case. 

It  will  be  noticed  that  this  calculation  eliminates  the  elements  of  time  and  velocity 
from  the  problem,  by  substituting  relative  time  and  velocity.  It  is  found,  however, 
that  a  fair  average  time  for  swinging  the  gates  of  the  lock  of  1881  will  not  be  far 
f^om  one  minute. 

Upon  consideration  it  seems  advisable  to  adopt  practically  the  second  case  and  to 
provide  for  a  pull  of  10,000  pounds  on  the  cable. 

RESRKVK  FORGE. 

On  account  of  the  nnprecedented  size  of  the  gates  and  the  difficulty  of  computing 
some  of  the  resistances  to  be  overcome,  and  in  view  of  the  fact  that  it  might  become 
desirable  to  swing  the  gates  faster  than  is  contemplated  by  the  second  case  under 
the  formula,  it  was  deemed  advisable  to  provide  for  a  large  reserve  of  power  above 
that  called  for  by  the  formula. 

This  reserve  was  obtained  by  making  provision  for  an  increase  of  working  pres- 
sure. Assuming,  as  in  the  case  of  the  valve  engines,  a  minimum  working  pressure 
of  300  pounds  per  square  inch,  and  designing  the  engines  to  give  the  desired  pull  on 
the  cables  at  tbat  pressure,  all  parts  of  the  machinery  were  proportioned  to  resist 
the  stresses  which  would  be  developed  with  a  working  pressure  of  500  pounds  per 
square  inch  in  the  cylinders  without  exceeding  the  limits  of  working  s&ess  given 
above. 

DESIGN  AND  COMPUTATION  OF  DETAILS  OF  YALVX  ENGINES. 

Cylinders,  8  inches  diameter;  maximum  working  pressure,  500  pounds;  thickness 
of  metal  li  inches  to  insure  against  percolation  of  Huid  through  walls  under  pressure. 
Stress  in  walls  by  500  pounds  pressure  500  pounds  multiplied  by  8  inches =2 x  1.5 Xs 

4000     ,  «««  , 

and  8= — Q-=  1,333  pounds  per  square  inch. 

Heads  2  inches  thick  in  flanges,  with  seven  1-inch  bolts  in  each;  1-inoh  standard 
threads  are  0.837  diameter  at  bottom  or  0.55026  area.  Maximum  tension  equals 
50X500=25,000  pounds  7x0.55026=3.85  square  inches  and  3.85)  25,000  (=6,490 
pounds  per  square  inch.  Combined  area  in  body  of  seven  1-inch  bolts  equal 
7x0.7854=5.49  square  inches,  5.49)  25,000  (4,554  pounds  (nearly)  per  square  inch; 
assuming  modulus  of  elasticity  for  steel  bolts  30,000,000,  we  And  that  this  stress 
will  stretch  the  bolts  30,000,000)  4,554  (0.0001518  of  their  length,  which  in  2  inches 
will  be  .0003  +  inch,  an  amount  too  small  to  atiect  the  tightness  of  the  joint  made  np 
with  lead  gasket. 

The  sixteen  bolts  between  cylinder  and  bed  plate  are  1  inch  diameter;  total  area  of 
section,  12.56  square  inches.  The  maximum  effort  to  move  the  cylinder  on  the  bed 
plate  is  25,000  pounds,  and  assumimg  a  coefficient  of  friction  only  0.25  between  them 
(it  may  be  as  high  as  0.30),  it  will  require  100,000  pounds  to  bind  them  together  so 
as  to  resist  by  friction  alone  the  tendency  to  slide.  This  will  require  100,000  -r- 12.56= 
7,962  pounds  per  square  inch  on  the  bolts,  which  is  well  within  their  limit,  but  they 
are  turned  bolts  in  reamed  holes  capable  of  shearing  resistance,  and  25,000 -r- 12.56= 
less  than  2,000  pounds  per  square  inch  in  shear  alone  would  be  required  to  hold  it  in 
place. 

The  twelve  bolts  holding  the  bed  plate  to  the  oak  timbers  are  1^  inches  diame- 
ter, practically  the  same  in  combined  sectional  area,  and,  on  account  of  the  greater 
friction  between  iron  and  oak,  even  better  able  to  hold  the  engine  safely  in  place. 

The  piston  rod  acts  botli  in  compression  and  tension.  When  in  compression  it  may 
have  an  unsupported  length  of  about  49  inches,  guided  at  both  ends.    Aisoming 


Digitized  by 


Google 


APPENDIX   K  K ^REPORT   OP   LIEUT.  COL.  LYDECKER.      2981 

one-twentietb  of  the  nnsnpported  leDf^th  for  a  safe  diameter,  we  have  2.45  inches,  to 
which  add  one-fourth  of  au  inch  for  turning  down  when  worn,  say  2|  inches  tinal 
diameter.  The  area  of  cross  section  2^  inches  diameter  is  4.9  square  inches,  whence 
25,000-H  4.9=5,102  poonds  per  square  inch  maximum  stress  in  compression  even  after 
turning  down.  When  the  rod  is  in  tension  the  effective  piston  area  is  reduced  by  i  he 
area  of  rod  (which  is  5.9  square  inches)  to  50.2 — 5.9=44.3  square  inches.  This 
multiplied  by  500=22,150  pounds,  which  must  not  produce  tension  greater  than 
10,000  pounds  per  square  inch,  giving  10,000)  22,150  (2.21  square  inches  as  least  sec- 
tion, lliis  is  closely  approximated  by  the  bottom  of  the  threads  at  the  screw  which 
holds  the  piston.  A  2-inch  United  States  standard  thread  is  1.71  inches  diamet-er  at 
bottom  or  2.3  square  incheu  area. 

The  connecting  rod  is  made  4  feet  11  inches  center  to  center  of  pins,  or  practically 
li  times  stroke.  It  is  conditioned  as  a  compression  member  guided  in  one  plane  at 
both  ends,  but  free  in  u  plane  at  right  angles  to  the  first.  The  butts  and  brasHes 
take  up  12^  inches  of  the  length,  and  the  facility  of  fitting  straps,  etc.,  practically 
fixes  the  dimension  in  the  constrained  plane  at  3  inches.  This  gives  a  ratio  of 
3  inches  :  46^  =  1 :  15^.  In  the  free  plane  the  dimensions  must  be  somewhat  ffreuter, 
and  were  made  3^  inches  diameter  at  the  ends  and  4^  inches  diameter  in  the  mid- 
dle, both  flatted  on  the  sides  to  3  inches  thick  (ratio  middle  diameter  to  length, 
4.5  :  46.5=1  :  10.3).  This  gives  8.07  square  inches  metal  in  the  necks  and  11.71 
square  inches  in  the  middle,  giving  an  intensity  of  stress  in  compression  25,000  -r 
8.07  =  3,100  pounds  per  square  inch,  nearly. 

These  dimensions  are  considered  ample  for  a  member  so  loaded,  but  in  view  of  the 
fact  that  these  engines  work  under  water,  and,  except  by  a  diver,  are  inaccessible 
for  a  whole  sailing  season,  they  are  not  deemed  excessive. 

The  pins  in  ^e  crosshead  and  valve  at  the  ends  of  the  connecting  rod  are  of  steel, 
with  hard  bronze  boxes,  or  '* brasses."  The  motion  between  the  steel  and  bronze  is 
very  slow,  and  the  maximum  bearing  stress  per  square  inch  of  projected  area  of  pin 
was  allowed  to  rise  to  1,033  pounds  on  the  crosshead  pin  and  800  pounds  on  the 
valve  pin,  the  bearings  being  4  inches  diameter  by  5|  inches  and  7|  inches  length, 
respectivcily,  and  bearing  about  24,275  pounds  eacn. 

The  crosshead  itself  was  made  of  a  steel  casting  chiefly  to  get  a  better  hold  for 
the  threaded  end  of  the  piston  rod  and  a  tougher  material  than  cast  iron  for  safety 
against  breakage.  The  probable  excess  of  strength  as  regards  applied  stresses  is  no 
great  that  it  has  never  been  computed.  The  dimensions  of  parts  of  the  crosshead 
Save  largely  been  fixed  by  the  room  needed  for  the  head  and  key  of  the  connecting 
rod  and  thickness  of  metal  sufficient  to  get  sound  castings  and  afford  proper  attach- 
ments for  other  parta. 

The  maximum  variation  of  the  outer  end  of  the  connecting  rod  above  and  below 
the  center  line  of  the  engine  is  5  inches  in  a  length  of  59  inches,  an  angle  whose 

aine  is  g^  =  4^  62',  nearly. 

The  vertical  pressure  on  guides  will  be  rod  thrust  multiplied  by  sin  4°  51'=  24,275  X 
.08484 =2,059 pounds.  This  is  received  on  a  surface  2^  inches  X  18  inches  x  2  =90 
square  inches,  makinga  maximum  guide  pre-^sure  of  2,059  —  90=  23  pounds,  nearly,  per 
square  inch.  This  computation,  as  well  as  the  one  for  pin  pressures,  is  based  on  the 
assumption  that  the  valve  may  be  jammed  while  using  500  pounds  pressure  in  the 
cylinder,  since,  if  the  computation  for  size  of  cylinders  on  pa^e  2979  is  correct, 
toe  excess  of  pressure  over  300  pounds  would  be  taken  up  partly  m  accelerating  the 
motion  of  the  valve,  partly  in  overcoming  increased  pipe  friction  caused  by  quicker 
piston  motion,  and  partly  in  opposing  the  greater  back  pressure  due  to  the  same 
cause.  Hence  all  of  the  increased  thrust  that  can  come  on  the  pins,  rod,  or  guides 
wrill  be  that  due  to  the  portion  of  force  used  in  accelerating  the  motion  of  the  valve 
and  could  not  reach  the  full  pressures  above  given  unless  the  valve  became  jammed. 
The  cylinder  ports  of  this  engine  have  an  opening  5|  inches  X  i  inch  =:2.69  square 
inches.  This,  at  3  feet  per  second,  or  2, 160  inches  per  minute,  will  pass  2.7  x  2,160  ^r-. 
5,832  cubic  inches  per  minute,  and  will  fill  the  cylinder  (capacity,  2,412  cubic  inches) 
in  0.41  minute.  This  is  quick  enough,  and  the  passages  outside  of  that  point  have 
a  least  area  of  3  square  inches  and  4^^  square  inches  at  different  points,  so  that  the 
flow  will  be  slower.  The  pipes  for  filling  two  cylinders  each  are  3  inches,  extra 
heavy,  having  an  inside  area  of  about  6  square  inches.    To  feed  two  cylinders  each 

4  824 
of  2,412  cubic  inches  in  0.41  minute  will  require  a  flow  of  \ .   =  11,766  cubic  inches 

per  minute,  or  in  an  area  of  6  s<}uare  inches  1,961  linear  inches  per  minute,  or  2.7  feet 
per  second,  which  is  well  within  the  limit  set. 

The  valves  for  controlling  these  valve  engines  (see  plate)  consist  of  two  concentrie 
cylinders,  the  inner  subject  to  the  same  pressure  inside  and  out,  but  the  outer 
required  to  resist  bursting  pressure.  It  is  9  inches  internal  diameter  and  1  inch 
thick.  The  maximum  working  stress  will  be  500  x9-f-2 =2,250  pounds  per  square 
inch,  bat  it  is  stayed  by  diaphragms  f  inch  thickat  every  6  inches  of  its  length. 
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The  valve  pistons  are  balanced,  havin°^  working  pressure  between  and  ezbanst 
pressure  outside  of  tbom;  they  are  4  inches  diameter,  and  the  stem  botweenthem  is 
I  inch  diameter,  with  a  thimble  1  inch  diameter  ontside  of  it.  The  area  exposed  is 
then  4  inchen  diameter  equals  12.56  square  inches  minus  1  inch  diameter  equals 
0.7854  square  inch,  equals  11.78  square  inches,  which  at  500  pounds  equals  5,8^0 
pounds. 

A  I- inch  rod   equals  .4417  square   inches  and  vvvi  =13,334  pounds  per  square 

.4417 
inch  in  stress  on  rod.    Here,  as  in  balancing  the  piston  valves  at  the  throttle  of  the 
winding  engines,  it  became  necessary  to  reduce  the  rod  as  much  as  possible  in  the 
stuffing  box,  so  as  to  leave  the  valve  as  nearly  balanced  as  possible  under  exhaost 
pressure  also. 

GATE  BNGINKS. 

Referring  to  page  2979,  second  case  under  the  formula  for  power  required  to  move 
the  gates,  and  to  the  paragraph  "  Reserve  force,''  on  the  same  page,  it  will  be  seen 
that  we  require  an  engine  designed  to  }>ull  9,700  poands  on  the  cable  with  300 
pouods  square  inch  cylinder  pressure.  This  will  give  a  pull  of  about  16,000  pounds 
when  supplied  with  500  pounds  pressure.  Either  of  these  is  well  within  the  limit 
of  working  strength  of  a  1-inoh  high-power  cable  as  made  by  the  best  makers,  some 
of  whom  are  able  to  guarantee  a  breaking  stress  not  less  than  96,000  pounds  to 
100,000  pounds  for  a  1-inch  diameter  cable. 

It  is  required,  then,  to  design  an  engine  and  geared  drum  to  pull  9,700  pounds  on  a 
cable  wound  on  a  drum  approximately  6  feet  pitch  diameter,  with  300  pounds  per 
square  inch  cylinder  pressure.  It  is  assumed  that  the  gear  will  be  12  to  1,  arranged 
3  to  1  from  engine  shaft  to  main  by  24-inch  pinion  and  72-inch  wheel,  and  4  to  I  from 
main  shaft  to  drum  by  internal  gearing  arranged  to  reverse  the  motion  of  the  drum. 
Assuming,  a|;ain,  that  the  general  type  of  engine  has  been  decided  on,  i.  e.,  a  pair  of 
3-cylinder  single-acting  engines.  If  these  engines  are  given  12-lnch  stroke,  each 
piston  travels  1  foot  under  pressure  (a  total  of  6  feet)  for  each  revolution,  and  for 
each  revolution  of  the  drum  6x12^=72  feet.  Now,  the  cable  will  wind  on  the  drum 
(5  feet  9^  inches  diameter)  18  feet  2  inches  for  each  revolution.  Letting  a  represent 
the  area  of  each  piston  and  assuming  an  efficiency  even  as  low  as  75  per  cent,*witb  10 
pounds  per  square  inch  for  back  pressure,  resultant  effective  pressure  290  pounds 
per  square  inch,  we  have  the  equation  290  a  X 72  X*  75=9,700x18.16  feet,  and  solving 
for  af 

9700x18.16       176152       ^„^,,  „      ,,,^      ,,  ,^ 
•  ^  =290x72x:75  =  290x54  =  ^^'®^^-2-1566  =  lWo,  nearly. 

If  we  give  the  pistons  10-inch  stroke  and  all  other  conditions  as  before,  we  have 
6x10  inches =60  inohes=5  feet  per  revolntion,  and  for  60  feet  per  revolution  of 
drum  the  eqnation  becomes 

176152       176152 
290  a  X60x.75=9,700xl8.16  feet,  and  0  =  290^45=  ^gQ^Q  =  13.5,  nearly. 

Again,  if  we  reduce  stroke  to  8  inches,  we  have  6x8  inches  =  48  inches=4  feet 
piston  travel  for  each  revolution,  or  48  feet  for  each  revolution  of  drum;  hence, 

290  a  X48x. 75  =  9,700x18.16  feet,  and  a  =  290 x36 ^  10440  ^  ^^'^^  square  inches. 

Summarizing  the  three  cases  and  taking  the  next  even  diameter  above  the  one 
called  for  by  the  area,  we  may  have  the  engines  12-inch  stroke  multiplied  by  11.25 
square  inches  area  equals  3f  inches  -f  diameter,  say  3}  inches;  or  10-inch  stroke  mul- 
tiplied by  13.5  square  inches  aroa=4i  inches -f- diameter,  say  4^  inches;  or  8-inch 
stroke  multiplied  by  16.87  square  inches  area  =  4|-f  diameter,  say  4}  inches;  but 
while  the  increase  in  diameter  of  cylinders  will  not  materially  increase  the  thick- 
ness of  their  walls,  shortening  the  stroke  will  considerably  decrease  the  size  of  the 
central  crank  case,  length  of  connecting  rod,  length  of  cylinder  casting,  etc.  So  the 
third  case  has  been  selected  for  use. 

The  full  area  of  a  4f-inch  piston  is  17.72  sq^uare  inches,  and  the  volume  swept  per 
revolution  is  17.72x16  inches= 283.52  cubic  inches;  and,  assuming  as  a  maximum  50 
revolutions  per  minute,  we  have  14,176  cubic  inches  swept  per  minute.  The  area  of 
the  admission  and  exhaust  port  is  5.88  square  inches  (9.42  inches  x.625);  this  will 
pass  14,176  cubic  inches  per  minute,  at  a  rate  of  2,411  inches  =  201  feet  per  minute,  or 
3.35  feet  per  second.  Those  passages,  however,  which  act  only  as  pressure  or  exhaust 
passages,  having  current  through  them  in  one  direction  need  only  to  pass  21,264  cubic 
inches  per  minute  for  each  engine  (17.72  square  inches  X  8  inches  x  3  cylinders  -f  50 
revolutions),  but  these  are  at  least  3-inch  extra  heavy  pipes,  having  an  internal  area 
of  about  6  square  inches.  They  will  therefore  pass  21,264  cubic  inches  at  295  -|-  ^^^^ 
per  minute  equals  4.(^2  feet  per  second,  but  ihe  customary  speed  will  not  be  much 
above  30  revolntionB. 
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In  o«)mpatiiiff  sirengtli  of  partB  fall  preasare  (600  pounds  per  eqnare  inoh)  is  used, 
neglecting  baoK  pressuTe,  which,  when  it  acts  at  alJ,  will  tend  to  balance  a  part  of 
the  workkig  presenre. 

Letting  t=:thickne8S  of  cylinder  walls,  for  cylinder  if  inches  diameter,  500  X  4.75  =i 

2,000x21,  <=^Qg=.59  inch  thickness  of  wall  required,  but  it  was  made  1  inch 

thick  +  bronse  liner  ^  inch  thick. 
The  pressure  passage  on  the  side  of  the  cylinder  is  2f  inches  diameter  and  requires 

thickness,  *=  2000x2  ~  4000^'*^^  inch,  but  for  the  sake  of  a  sound  casting  it 
was  made  |  inch  thick. 

The  exhaust  port  on  the  opposite  side  of  the  cylinder  was  made  f  inch  thick,  as  it 
is  not  exposed  to  high  pressure,  and  needed  only  sufficient  to  insure  ftgood  casting. 

500x3       1500 

The  yalYe  chest,  3  inches  inside  diameter,  requires  thickness  ^=2000^ "^4000^^ 

f  inch.  It  is  made  1  inch  thick  to  agree  with  its  central  portion  (5^  inches  diameter) 
which  was  made  1  inch  thick  for  fear  of  porosity. 

The  ten  bolts  which  hold  this  valve  chest  in  position  are  |  inch  diameter  =6.013 
square  inches  total  area,  and  average  6  inches  long  each.  The  area  of  valve  chest 
exposed  to  pressure  is  about  24  square  inches,  giving  12,000  pounds  tension  on  the 
bolts,  say  2,000  pounds  per  square  inch. 

Assuming  modulus  of  elasticity  30,000,000  for  steel,  2,000  pounds  per  square  inch, 

will  stretch  the  bolts  30^00=='^^^^^^^^  ®^  ***^  length  =  .000396  inch,  say  -^^ 
inch,  not  sufficient  for  any  important  leakage. 

The  connecting  rod  has  a  spnerical  bearing  in  the  piston  3^  inches  diameter,  7.67 
square  inches  projected  area  and  receives  17.72  x  500 = 8,860  pounds,  i.  e.,  1,155  pounds 
per  square  inch.  This  it  transmits  to  the  crank  pin  by  means  of  a  bronze  bearing 
2  by  4i  inches,  giving  a  pressure  almost  exactly  1,000  pounds  per  square  inch,  for 
the  maximum  angle  of  the  connecting  rod  is  14^  29^,  whence  the  thrust  in  the  rod 
must  be  8,860xsec.  14^  29' =8,860x1.0328  =  9,150  pounds  on  9  square  inches. 

The  body  of  the  rod  is  li  inches  s()uare,  equals  1.56  square  inches  section,  and 
9,150-^1.56=5,865  pounds  per  square  inch  compressive  stress.  The  l^-inch  square 
portion  is  11  inches  lone,  since  these  engines  are  single  acting,  the  connecting  rods 
need  neither  strap  nor  adjustment  and  are  provided  with  only  a  light  detaining  ring  to 
prevent  the  end  f^ainst  the  pin  from  becoming  displaced  when  unloaded. 

Valve  motian, — Since  the  cylinder  port  is  f  inch  wide  and  the  face  of  the  valve  f 
inch,  the  travel  must  be  If  inches,  and,  since  the  ends  of  the  lever  are  12  and  8 
inches  long,  respectively,  the  motion  of  the  short  (or  cam)  end  will  be  If  x 8 -r- 12= H 
inch ;  the  cam  must  have  fi  inch  throw  each  side  of  middle  position. 

The  valve  lever  is  li  inches  by  i  inch  in  section  at  its  point  of  support,  and  at  the 
limiting  stress  (10,000  pounds  per  square  inch)  it  would  sustain  a  load,  or  tnrust,  on  its 
short  end  of 

W=^=^^y^=^=233  pounds,  or  233x8h-12  =  156  pounds, 

at  the  long  end,  which  appears  to  be  largely  in  excess  of  anything  needed  to  move 
the  valve. 

Crank  pin. — ^The  maximum  thrust  or  crank  pin  can  not  exceed  10,140  pounds. 
This  is  the  resultant  of  the  thrust  of  two  connecting  rods  acting  together  at  the 
most  favorable  angle.  It  is  distributed  over  the  whole  length  of  the  pin  and  equals 
a  concentrated  load  at  a  point  2f  inches  from  the  crank  face.  10,140x2.75  inches 
equals  27,885  inch-pounds,  bending  moment  at  the  neck  of  the  pin. 

Mo==  —  where  •  equals  unit  stress,  I  equals  moment  of  inertia  of  the  section,  and 

•  equals  one-half  diameter  of  pin,  equals  1.5  inches,  I  for  3-inch  pin=.0491x  81=3.98 

and  27,885—*^^:^.    8—  ^^^ ^'^  --10,600  pounds  per  square  inch,  with  a  pressure 

1.5  3.98 

of  500  pounds  in  cvlinders,  but  at  the  lower  and  more  probable  pressures  the  stress 
will  be  considerably  less. 

Shaft. — The  maximum  tangential  effort  on  the  crank  (at  4-inch  radius)  by  both 
engines  is  17,200  pounds  (8,600  pounds  each).  This  is  delivered  through  the  shaft 
pinion  at  a  radius  of  12  inches,  giving  a  pressure  of  5,733  pounds  on  the  teeth.  These 
teeth  are  steel  castings,  unfinished,  of  li  diametral  pitch,  1^^  inches  thick  at  the  root 
and  f  inch  from  pitch  line  to  root  circle.  These  gears  are  intended  to  give  three 
teeth  in  contact  at  all  times,  and  in  this  condition  it  is  customary  tp  assign  two- 
thirds  of  the  load  to  the  middle  tooth  in  action  and  divide  the  other  ^ird  between 
the  tooth  just  entering  and  the  one  J  ust  leaving  contact.    This  would  give  f  x 5,733^ 
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8,822  pounds,  to  be  carried  by  each  tooth  acting  as  a  beam  fixed  at  the  root  and 
loaded  at  the  pitch  circle.    Each  inch  of  width  will  bear  a  pressure  W=£—(t=7,000 

pounds;  I— .099  w=.53) 

7000  V  099 
whence  W  per  inch  of  face  =— _-  — gg-=l,732  pounds.    In  this  case,  allowing  the 

full  load  on  one  tooth,  we  require  ~f7^=3.31  inches  face,  but,  on  account  of  other 

gears  of  similar  dimensions,  this  one  was  made  6  inches  face.    The  dimensions  of  these 
teeth  fix  those  of  the  72-inch  gear  which  mesh  with  them. 

From  p.  2982  it  will  be  seen  that  the  maximum  pull  that  can  be  exx>ected  on  the  cable 
and  hence  on  the  drum  will  be  16,100  pounds  at  a  radius  of  34^  inches,  which  becomes 
17,480  pounds  when  reduced  to  the  pitch  circle  of  the  internal  gear  32-inch  radius, 
two-thirds  of  this  for  load  on  one  tooth  equaling  11,656  pounds.  Using  the  formula  as 
above,  but  allowing  the  unit  stress  to  rise  to  8,000  pounds  per  square  inch,  we  haye  W 

.     ^  ^  8000X.099    ^  ^^  ^        11656     ^ 

per  inch  face,  =— ~— gg-=l,980  pounds.     "iQgo"^"*  nearly. 

The  effective  width  is  made  6  inches,  and  for  still  greater  safety  the  teeth  are 
shrouded  on  one  end  above  the  pitch  line.  The  teeth  of  the  24-inch  planet  gears  and 
16-inch  pinions,  which  mesh  with  them,  are  necessarily  of  the  same  size  and  subject 
to  the  same  stresses.  The  teeth  of  the  16-inch  pinions  could  not  be  shrouded,  on 
account  of  difficulty  in  assemblin|i^,  and  are  therefore  worked  nearer  to  their  limit 
of  strength  than  the  others;  but  it  must  be  remembered  that  the  limit  given  (8,000 
pounds  per  square  inch)  is  between  one-fourth  and  one-fifth  of  the  elastic  limit,  or 
between  one-eighth  and  one- tenth  of  the  ultimate  strength  of  the  material,  and  also 
that  the  load  named  is  a  possible  maximum  with  a  probable  load  not  more  than 
three  fifths  as  large. 

The  rims  of  the  wheels  are  given  the  usual  thickness.  1^  times  the  thickness  of  the 
tooth. 

All  the  pinions  and  gears  of  these  machines  24  inches  diameter  and  under  have  been 
made  without  arms,  and  all  over  5  feet  pitch  diameter  have  8  arms  each  for  the  sake 
of  uniformity. 

The  main  gear  has  arms  of  cross  form  in  section,  metal  1  inch  thick,  8  inches  wide 
in  the  plane  of  the  wheel  and  6  inches  wide  at  right  angles  to  it.  Each  arm  acts  as 
a  beam  fixed  at  one  end  and  loaded  24  inches  from  the  point  of  snppoi-t. 

AHsuming  that  the  load  is  so  distributed  by  the  rim  that  the  nearest  arm  receives 
half  of  it  aod  the  remainder  is  taken  by  the  others.    We  have,  then,  a  maximum 

5733 
load  on  any  arm -^-^=r 2866.5  pounds  and  bending  moment^  Mo =68,796 inch-pounds. 
2 

Formula— =Mo.  I  for  a  cross  8  by  6  inches,  with  1-inch  metal,  symmetrically  disposed 

n 

about  the  center  =  ^'-f  2  ?A* =43+, «= 4, required  8, 68796=*^-  ^==€8796x4^ 

6,400  pounds  per  square  inch,  nearly. 

The  arms  of  the  brake  rim  next  to  the  main  ^ear,  and  carrying  the  internal  gear, 
have  little  or  no  transverse  stress,  their  duty  bein^  only  to  support  the  rim. 

But  the  arms  of  the  drum  and  opposite  brake  rim  must  transmit  the  stress  from 
the  pins  which  carry  the  planet  gears  to  the  outside  of  the  drum,  and  from  the  rim 
of  the  brake  to  the  pins  for  the  gears.  As  the  distances  are  identical,  the  stresses 
transmitted  as  nearly  alike  as  possible,  and  the  cross  sections  of  the  arms  the  same, 
we  will  investigate  but  one. 

The  maximum  stress  on  the  drum  is,  as  before  seen,  16,100  pounds,  given  out  to  the 
cable  at  34.75  inches  radius,  and  produced  by  a  stress  on  the  arms  at  20  inches  radius, 

hence,   ^^lOO x 34.75  _  27,974  pounds,  is  the  total  load  on  four  arms. 
20 

These  arms,  considered  as  supporting  the  load  on  the  pins,  are  in  the  condition  of 
beams  22f  inches  long,  fixed  at  both  ends  and  loaded  at  12|  inches  from  one,  but  con- 
sidered as  transferring  that  load  to  or  from  the  circumference,  they  are  fixed  at  the 
outer  end  and  loaded  at  the  pin.  The  connection  to  the  hub  serves,  with  the  rim, 
to  partially  distribute  the  stresses  between  the  various  arms. 

Taking  the  case  in  which  one  planet  wheel  pin  and  arm  have  to  bear  one-half  the 

27974 
load,  we  have  a  bending  moment,  Mo=— g"  X  12.75=178334  inch-pounds. 

The  cross  section  is  H-form  metal  1  inch  thick ;  outside  dimensions,  7i  by  8  inches, 
with  8-inch  dimension  in  the  plane  of  the  wheel,  thus .    In  the  formula 

1.C         •!     T       7iX8^~-6iX6=^      ono  ^  '     A  ^         ^noooM       ^OSt 

Mo  =  — ,  I=-^= j2 =203,  «=4,  required  s.    Mo = 178334 =-v-,  and   •= 

178334x4     713336     ^^,, 

— 203 —  ~  ~2U3  ~  =  ^^'^  pounds  per  square  inch. 
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AflBoming  the  load  as  aboye,  we  have  13,987  ponnds  on  one  planet  gear  pin.  These 
pins  are  4  inches  diameter  and  5^  inches  long;  hence  Mo =13987x2.875 =40213  inch- 

poonds.  I=.0491d*=12.57,«=2,Mo=~=40213=^^^,  •=^^.57^=6663  pounds 

13987 
per  square  inch.    The  bearing  pressure  on  pins  will  be  (loads  as  before),  p-w^     .'— : 

13987 
QQ    =:fl08  ponnds  per  square  inch  projected  area. 

The  main  shaft  is  46  inches  long  between  bearings  and  7  inches  diameter  in  the 
middle.  It  carries  abont  8  tons  (16,000  pounds),  fairly  distributed  along  its  length, 
but  with  center  of  gravity  probably  about  20  inches  from  one  end  and  26  inches 
from  the  other.  The  ^ull  on  the  cable  loads  the  shaft  horizontally  in  a  plane  which 
varies  from  one  side  of  the  drum  to  the  other,  but  the  limit  is  so  narrow  and  so  near 
to  the  plane  of  the  center  of  gravity  of  the  weights  on  the  shaft  that  it  will  not 
introduce  any  serious  error  to  consider  both  forces  acting  in  the  same  plane  at  right 
angles  and  each  at  16,000  pounds.  In  that  caRe  their  resultant  will  lie  at  45^  from 
the  vertical  (either  side,  according  to  which  cable  is  pulling),  and  amount  to 
16,000   secant  45^  =  16000x1.4142=22627    pounds.      Maximum    bending   moment, 

^^^22^7^0x26^250341  inch-pounds=^,  where  I=.0491d^  d=7  inches,  ii=3.5 

inchea. 

,     ..^r^     ^^..      117.89«  250341x3.5      ^,^  ^  ,     ^ 

1=117.89.    250341=— g-g—,  •=■ — ^^y  ^jj —  =7432  ponnds  per  square  inch. 

Engine  ihaft. — The  maximum  force  to  be  transmitted  from  each  end  of  the  Rhaftto 
the  pinion  is  8,600  pounds,  at  4  inches  radius,  34,400  incli-pounds  torsional  moment. 

Unwinds  Machine  Design,  part  1,  page  208,  gives:  Torsional  moment,  T=g^, where* 

equals  maximum  stress  and  d  equals  diameter  in  inches.     In  this  case  34400 =g-| 

34400x5 1     175440  3,       - 

and  »=10000d«=— jQQQQ-^  =  iooqq  and  (J=V  17.54 =2.596-f-,  or  2.6  inches  diameter. 

From  other  considerations  the  Bliai  t  was  made  4  inches  diameter.    This  will  give  us  a 

,  .         ^                34400x5.1      175440     ^,,  ^ 

maximum  working  stress  8  = ^ ^~64  "=2741  pounds  per  square  inch. 

The  transverse  stress  on  the  shnft  comes  as  an  upward  thrust  equal  to  the  load 
transmitted  by  the  teeth  of  the  pinion,  which,  by  page  2983,  is  seen  to  be  5,733  pounds. 
Now,  this  is  actually  reduced  by  4:36  pounds,  the  weight  of  the  pinion,  but  for  the 
sake  of  safety  it  has  been  computed  as  5,733  pounds  on  a  beam  4  inches  diameter,  51 
inches  between  supports,  and  divided  by  the  load  point  into  segments* 6  inches  and 

45  inches;  hence  Mo=:— j— = g^ =30361  inch-pounds.    For  4-inch  shaft 

I=.0491d*=12.57,  «=2,  Mo=-^=-2^-=30351,  and  9=^J^=^S29  pounds  per 

square  inch. 

The  combined  load  on  both  bearings  of  the  engine  shaft  will  be  the  upward  thrust 
of  two  pistons  plus  the  resistance  of  the  gear,  equals  2x8,600+5,733 =22,933  pounds. 

This  is  distributed  8,600-f  -  ^^       and  8,600H — '-^j^ —  on  the  respective  bearings, 

which  have  each  36  sqnare  inclien  of  projected  area  of  metal,  exclusive  of  packing. 

Reducing  these  loads  are  13,658  pounds  and  9,275  pounds,  respectively,  giving 
bearing  pressures  of  380  ponnds  and  257  ponnds  per  square  inch. 

On  main-shaft  bearings,  as  before  seen,  22,627  pounds  is  divided  between  two 

22627 
hearings  6  by  9  inches,  equals  54  sqnare  inches,  an  average  of  ~iQg~  =209-f,  say  210 

pounds  per  sqnare  inch  projected  area. 

The  bearing  area  of  the  drum  on  the  shaft  is  7  by  8i  inches,  equals  59i  sqnare 
inches.  The  load  consi.sts  of  the  weight  of  the  drum  and  its  attachments,  which  at 
a  close  estimate  is  6,000  pounds  vertical,  and  in  a  horizontal  direction  the  pull  of  the 
cable,  maximum,  16,000  ponnds.    Their  resultant  is   17,100  pounds,  which  gives 

-gg^=287+  pounds  per  square  inch  projected  area.    This  for  cast  steel  on  wronght 

steel. 

In  designing  the  frame  or  bed  plate  of  the  gatt  machine,  conditions  of  proper  room 
for  bearings  and  attachment  of  part-s  as  well  as  appearance  fixed  most  or  all  of  the 
dimensions  so  much  in  exccHS  of  what  would  be  given  by  computations  for  strength 
alone  that  no  computations  were  made,  except  a  few  for  checks,  which  uniformly 
showed  snch  an  excess  of  strength  that  they  wore  disregarded.  The  tendency  to  slip 
on  the  foundation  can  not  be  greater  than  the  pull  on  the  cable  (16, 100 pounds).    NoW| 
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the  coefficient  of  friction  between  stone  and  cast  iron  may  be  safely  taken  as  0.8:  It 

16100 
is  probably  mnch  more.  Then, g-  =53,666  pounds  will  represent  the  holding- 
down  force  necessary  to  prevent  slippin  g.  The  whole  machine  weighs  oyer  10  tons,  but 
taking  it  at  20,000  pounds,  we  have  33,^  pounds  for  the  necessary  stress  on  holding- 
down  bolts.  These  are  ten;  1^  inches  diameter  each  net  area  at  bottom  of  threads, 
1.22  square  inches,  or  12.2  square  inches  total.    This  gives  the  necessary  stress 


-^2~2~  =^»'7^  pounds,  nearly,  per  square  inch  of  bolts. 

Un win's  Machine  Design  gives  for  leather  belts  on  iron  pulleys  the  coefficient  of 
friction  0.4,  and  for  a  wrap  of  320°  around  the  pulley,  the  ratio  between  the  pull  on 


steel  rim  will  not  be  much  in  excess  of  that  of  leather,  so  a  coefficient  .4  haa  been 
assumed  in  this  case. 
The  brakes  are  so  arranged  that  the  pull  corresponding  to  the  tight  side  of  a  belt 

is  thrown  on  the  standing  end  of  the  band,  leaving  only  -^  =  — l:-r=l,610  pounds 

to  be  exerted  on  the  slack  or  moving  end  of  the  band  by  the  hand  wheel  and  screw. 
The  wheel  is  20  inches  diameter,  and  the  screw  4^  threads  per  inch ;  power  moves 
282  inches  to  move  work  1  inch;  hence  20  pounds  or  less  on  hand  wheel  should  set 
the  brakes. 

The  brake  band  has  (6--i)  ^=1.31  inches,  net  section,  and  16,100-^-1.31=12290 
pounds  per  souare  inch  of  net  section  is  maximum  stress. 

The  rivets  noldin^  the  band  at  the  standing  end  are  seven,  of  three-fourths  inch 
diameter,  their  bearing  value  in  a  i-inch  plate  (at  15,000  pounds  per  square  inch)  is 
2,810  pounds  each,  or  19,670  pounds  total,  and  shearing  value  at  7,500  pounds  per 
square  inch  section,  in  single  shear,  is  3,310  pounds  each,  or  23,170  pounds  total. 

Similarly  each  band  is  supported  at  the  standing  end  by  three  tnrned  l^-inch  studs 
in  single  shear,  combined  area  3  X  1.227=3.681  square  inches,  this  at  7,500  pounds 
per  square  inch,  as  before,  equals  27,607  pounds.  Their  bearing  value  is  largely  in 
excess  (56,250  pounds),  as  they  pass  through  1-inch  metal. 

All  the  pin  connections,  except  trailing  ends,  are  on  l^-inch  turned  pins  in  reamed 
holes  in  aouble  shear,  giving  (at  7,500  pounds  as  before)  26,505  pounds  working 
shear.  Thus  it  is  seen  that  all  parts  of  the  brakes  (except  the  bands,  which  are  thin 
for  flexibility)  have  large  margins  of  working  strength  above  anything  that  can  be 
called  for,  while  the  band  itself  is  not,  at  the  maximum,  worked  much,  u  any,  beyond 
one-third  its  elastic  strength. 

THE  HYDRAULIC  CAPSTANS. 

The  hydraulic  capstans  are  estimated  to  pull  12,750  pounds  on  a  2^inch  diameter 
line  around  the  barrel,  this  being  about  all  that  can  be  obtained  from  a  line  of  that 
size  rated  to  break  at  38,(X)0  pounds  when  new. 

The  entire  capstan  above  the  base  plate  was  built  by  the  American  Ship  Windlass 
Company,  of  Providence,  R.  I.,  iind  is  the  same  as  those  built  by  them  for  use  on  tiie 
larger  battle  ships  of  the  United  States  Navy,  and  adapted  for  much  heavier  work 
by  hand  power  tiian  that  required  here.  They  are  geared  2^  revolutions  of  shaft  to 
1  of  barrel,  in  one  direction,  and  equal  turns  in  the  opposite.  The  reversal  affects 
the  direction  of  shaft  and  inner  gears  only. 

The  three  single-acting  oscillating  cylinders  acting  on  one  crank  pin  will  eive  a 
practically  continuous  tangential  effort  equal  to  the  thrust  of  one  plunger.  Hence 
a  7-inch  plunger  (area  38.48  square  inches),  acting  on  a  crank  at  6-inch  radius  with 
an  effeotive  pressure  of  290  pounds  per  square  inch  (300  pounds  minus  10  pounds 
back  pressure),  will  give  a  tangential  effort  of  290x38.48=11,159  pounds.  The 
radius  of  capstan  barrel,  taken  to  center  of  rope,  is  10^  inches ;  assuming  80  per  cent 

efficiency,  11,159  pounds  at  6  inches  will  pull  iy5^2<!^?=5,100-f  pounds  on  the 

10.5 
rope  when  the  barrel  turns  at  the  same  rate  as  the  shaft,  but  if  reversed,  and  the  shaft 
runs  2i  turns  to  1  of  the  barrel,  the  pull  will  be  5, 100  x  2.5=12,750  pounds.    Again, 
if  the  pressure  be  raised  to  500  pounds,  effective  480,  we  have  ^80x38.48x6x.8_ 

8,443  pounds  and  21,100  pounds,  respectively. 

The  maximum  thrust  on  crank  pin  can  not  exceed  21,650  pounds,  which  is  the  resnlt- 
ant  of  the  thrusts  of  two  plungers  acting  together  at  the  most  favorable  angle;  21,660 
pounds  on  a  pin  4  inches  diameter,  7  inches  long,  gives  a  moment  Mo = 21,650  x  3.5  = 

75,775  inch-pounds.     Now  Mo  =  ^  and  for  4-inch  pin  I  =  .0491  d*  =  12.57  and  n=2; 

12.57  8  75  775  X  2 

whence 75,775=  -  *«      •^^  •  =  ~^  57~~  11>890  pounds  per  square  inch  of  extroma 
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fiber:  but  this  can  never  happen  antil  500  pounds  per  sqnare  inch  prewnre  is  nsed, 
whicn  is  an  nnlikely  case. 

The  maximum  bearing  pressure  is  18,470  pounds  (38.48  X  480  pounds)  on  a  beariuf; 
2f  by  7  inches  projected  area,  equal  18.37  square  inches,  equal  almost  exactly  1,000 
pounds  per  square  iucb. 

The  rear  surface  of  each  cylinder  is  ground  into  the  chest,  which  serves  also  as  a 
valve  face  for  distributing  the  pressure  fluid.  Each  cj^linder  bas  two  trunnions 
concentric  with  its  valve  surface  and  supported  in  housings  with  bronze  busbings. 
These  serve  to  prevent  the  pressure  in  the  pressure  port  nom  driving  the  cylinder 
out  of  place  while  its  port  is  turned  toward  the  exhaust. 

The  reversal  of  the  engine  is  effected  by  a  valve  which  changes  the  current  of 
fluid  from  one  set  of  ports  to  the  other  as  required.  Pressure  port  becomes  exhaust, 
and  vice  versa.  The  valve  is  of  the  same  construction  as  those  used  for  controlling 
the  valve  engines.  » 

The  engine  cylinders  are  7^  inches  inside  diameter,  and  500  pounds  pressure  requires 

- — 2 =  1,813 pounds -H 2,000  =  .9  inches  (full)  thick;  they  are  made  1^ inches 

thick. 

PUMPS,  ACCUMULATORS,  ETC. 

The  accumulator  capacity  needed  is  dependent  on  the  frequency  and  amount  of 
the  regular  or  periodic  demands  for  power,  and  also  to  some  extent  on  the  capacity 
of  the  pressure  pumps  in  use  at  the  time  of  demand. 

The  pump  capacity,  however,  must  be  regulated  by  the  greatest  continued  demand 
for  power  tnat  can  be  made.  The  greatoBt  sustained  demand  for  power  will  be  when 
running  the  capstans.  This  demand  may  amount  to  about  30,000  cubic  inches  per 
minute  when  pulling  a  full  load  (12,700  pounds)  at  45  to  48  feet  per  minute,  or  a  light 
load  (5,100  pounds)  at  about  120  feet  per  minute. 

^  Each  capstan  has  three  cylinders  7  by  12  inches,  single  acting,  making  2^  revolu- 
tions to  1  of  barrel  on  maximum  pull.    The  diameter  of  the  capstan  barrel  to  center  of 

rope  is  21  inches,  circumference  5  feet  6  inches.  To  pull  48  feet  requires  gg  =  8.7  rev- 
olutions of  barrel,  or  8.7  X  2.5=21.8  revolutions  of  engine ;  7  inches  diameter =38.48 
square  inches,  and  21.8  revolutions  equal  38.48  x  12  x  3  X  21.8  =  30,199  cubic  inches. 
Since  this  demand  is  liable  to  be  continued  for  several  minutes  at  a  time,  any  prac- 
ticable accumulator  capacity  could  only  supply  it  for  a  short  time  while  the  pumps 
are  starting.  Therefore  we  are  called  upon  to  design  pumps  to  throw  30,000  cubic 
inches  per  minute,  with  reserve  capacity  in  case  of  accident.  This  will  be  accom- 
plished by  making  three  pumps  each  of  15,000  cubic  inches  capacity  per  minute  at 
a  pressure  from  300  pounds  to  500  pounds  per  square  inch. 

In  order  to  avoid  shock  when  pumping  under  prossnre,  let  us  assume  the  use  of 
three-throw,  single-acting  pumps,  i.  e.,  pumps  having  three  cylinders  each,  with 
single-acting  plungers  driven  from  a  sh»ft  having  three  cranks  set  120^  apart. 

For  reasons  given  the  plunger  speed  has  been  limited  to  100  feet  per  minute 
or  less.  With  plungers  4  inches  diameter,  area  12.56  smiare  Inches,  the  combined 
area  will  be  37.68  square  inches  and  will  require  37.68)  15,000  (400   linear  inches  dis- 

15,072 
placement  speed,  or  800  inche8=66.66  feet  plunger  speed  per  minute.    If  10-inch 

stroke  is  used,  there  will  be  required  .  gg-=40-f  revolutions  of  crnnk  shaft.  Five- 
to-one  gear  onto  the  pinion  shaft  gives  40  x  5=200  revolutions  per  minnte  of  pinion 
shaft,  the  same  as  the  turbine  shaft.  Now  each  plunger  will  deliver  12.56  x  10  x  40  = 
5,024  cubic  inches  per  minute,  but  as  half  of  the  minute  is  taken  up  in  fliling  the 
cylinder  the  rate  of  flow  through  valves  and  connections  will  be  that  due  to  10,048 
cubic  inches  per  minute. 
The  valve  passages  are  2|  inches  diameter,  less  the  area  of  valve  spindle  wings, 

10048 
etc.  =:5.94  — .89=5.05  square  inches,  and   g  «--= 1^990  linear  inches = 166  feet  nearly 

per  minute  average  flow  through  the  narrowest  passage;  hence  the  maximum  can 
not  exceed  332  feet  per  minute  =  5.54  feet  per  second. 

Since  the  circumference  of  each  valve  is  8.64  inches  minus  four  wings  one-eighth 

inch  thick,  it  will  require  a  lift  of  g' ...=:. 62  full  to  gire  an  opening  equal  to  the 

area  of  the  passage.    It  has  been  set  at  seven  eighths  inch. 

As  all  the  other  passages  nre  3  inches  diameter  or  over,  the  velocity  in  them  is  snre 
to  be  lower  than  the  above. 

The  cylinders  are  5  inches  internal  diameter  and  1  inch  thick.    The  stress  on  the 

metal  due  to  500  pounds  per  square  inch  is  then  only  — o — =1,250  pounds  per 
square  inch. 
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The  direction  of  motion  of  the  orank  shaft  has  been  bo  chosen  that  the  thrust  on 
the  plnngers  occurs  during  the  lower  half  of  the  crank  revolution,  and  in  order  to 
reduce  as  much  as  possible  the  deviation  of  the  connecting  rod  from  the  center  line 
of  plunger  when  in  action  the  center  line  of  cylinder  is  placed  2^  inches  (one-half 
crank  lod)  below  the  center  of  crank  shaft.     The  maximum  angle  of  connecting 

rod,  when  loaded,  is,  therefore,  that  whose  sine  is  ^=o^  59',  say  6^,  and  when 

7.6 
unloaded  it  is  that  whose  sine  is  oj  =18^  13'.    The  area  of  a  4-inoh  plunger  is  12.56 

square  inches,  and   the    greatest  pressure  that  can  come  on  a  crosshead  pin  is 
12.56  X5()0x  sec.  60=12.56x500x1.0055=6,314  pounds  on  2  by  3i  inches  bronze 

eiiuals     -    =902  pounds  per  square  inch.    The  crank  pin  is  3  by  3}  inches;  conse- 

queutly  its  bearing  pressure  is  ^q  ^=601  pounds  per  square  inch. 

The  connecting  rod  is  24  inches  long,  cent-er  to  center,  and  16|  inches  in  the  body, 
which  is  2i  by  li  inches,  or  3.125  square  inches,  section  to  carry  6,314  pounds,  equals 

K-iTTii=2,020  pounds  per  square  inch. 

The  greatest  pressure  on  guides  will  be  the  vertical  component  of  the  thrust  of 
the  connecting  rod,  which  equals  6,314  sin  6^ — 660  pounds.  This  is  received  on  18 
square  inches  of  surface,  equals  37  {>ounds  per  s(}uare  inch. 

The  maximum  pressure  that  can  come  on  any  intermediate  bearing  is  one>half  the 
horizontal  component  of  the  thrust  of  the  connecting  rod  on  each  side,  which  are 
6,300  pounds  each.    The  bearing  is  3  by  5i  inches,  equals  15.75  square  inches;  heuce 

maximum  pressure  per  square  inch  equals  j^-===400  pounds.    On  an  end  bearing  (3 

by  7  inches,  21  square  inches  projected  area)  the  maximum  pressure  is  composed  of  the 
effort  on  the  gear  plus  one-half  the  horizontal  component  of  the  thrust  on  one 

connecting  rod,  equals  2,100+3,150=5,250  pounds  and  -^r— =250  pounds  thrust  per 

square  inch  projected  area. 

The  bed  plate  (pi.  — )  was  designed  to  give  as  rifftd  a  structure  as  possible  with- 
out undue  weight.  It  is  deeply  ribbed  under  all  points  where  any  tendency  to 
deflection  or  unnteadiness  was  believed  to  exist. 

By  compounding  the  thrust  on  the  three  connecting  rods  and  reducing  to  a  tangen- 
tial effort  it  appears  as  a  practically  constant  effort  of  6,300  pounds  at  a  radius  of 
5  inches,  equal  to  a  torsional  moment  of  31,500  inch-pounds.  By  Unwin's  formula, 
as  used  for  engine  shaft  (p.  2985),  we  have 

T=31,o0a=^. 

The  shaft  and  crank  pins  were  made  3  inches  diameter  throughout;  henoe  d=3 

.     1  J   ji—oT      a  u  *•*  X.  31500x5.1      160650^^6,^  , 

inches  and  d'*=27.     Substituting  *= ^7 = — 07— =5>®50  pounds  per  square 

inrh. 
From  the  above  the  pressure  on  the  teeth  of  the  30-inch  steel  gear  on  the  crank 

shaft  will  be  -  -«     =2,100  pounds  at  15  inch  radius. 

These  teeth  are  3  diametral  pitch,  0.38  or  0.4  inches  from  root  circle  to  pitch  line, 
one-half  inch  thick  at  pitch  line,  and  slightly  thicker  of  the  root.  For  each  inch  of 
fare  at  7,000  pounds  limiting  stress  1  tooth  will  support  P  pounds  at  the  pitch  line 
and  0.4  P=Mo=bending  moment. 

Mo=*^-;  s=7,000pounds;  i.=iinch;  I=?^'=iig;  Mo=^^^^;  andP- 
^^7000x^25^^2^  pounds,  and  to  carry  2,100  pounds  requires  -^=2.88  inches 

made  3  inches  face. 

This  gear  has  six  arms  of  cruciform  section  9^  inches  long  from  pitch  circle  to  hub. 
Tliey  are  of  steel,  three  fonrths  iuch  thick,  4^  inches  X  2f  inches  with  the  41-  inches 
dinieuHion  in  the  plane  of  the  wheel. 

Each  arm,  then,  acting  as  a  beam  fixed  at  one  end  and  loaded  at  the  other,  will 

carry  P  pounds;  9.5  P=Mo,  which=— ,  where  «  =7,000  pounds,  n=2J  inches  and  1= 

6H3-f2Bfc>     .75X91.125 +2x. 42       -  „«-        a  ^^     j>     7000x5.765        40355       ,  ,^ 

— T2 = 12 =^-^^'  ^°*  9:5=^=  2.25x9:5=21.375=^'^ 

pounds. 
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Now  since  it  is  fair  to  assnme  that  the  rim  will  distribute  the  load  to  not  less  than 
two  amis  at  any  one  time,  we  have  3,776  pounds  as  the  supporting  power  of  these 
arms 'at  the  above  limit  of  stress. 

ACCUMULATORS. 

As  stated  (p.  3987).  the  accumulator  capacity  needed  depends  on  the  extent  and  fre- 
quency of  the  periodic  demands  for  power  in  manipalatiug  the  lock.  The  greute^t 
perimlio  demand  for  pressure  fluid  will  be  for  operating  one  gate  immediately  pre- 
ce<led  or  followed  by  one  stroke  each  of  six  valve  engines. 

A  demand  of  this  amount  must  be*followed  by  a  lapse  of  time  sufficient  to  fill  or 
empty  the  lock,  or  to  place  one  or  more  vessels  in,  or  remove  them  from  the  lock. 
Of  these  two  intervals  the  shorter  is  the  one  for  tilling  or  emptying  the  lock,  which 
may  be  as  short  as  six  or  seven  minutes,  but  will  more  probably  be  eight  or  teu. 
We  must,  therefore,  have  capacity  to  store  so  much  pressure  fluid  as  will  operate  the 
gate  and  valve  engines  once,  less  such  an  amount  as  the  pump  or  pumps  can  deliver 
tlurinff  such  operation,  which  mny  last  from  one  to  three  minutes,  say  two.  It  will 
lake  from  40  to  50  n^volutions  of  the  engines  to  swing  a  pair  of  gate  leaves.  Each 
leaf  having  six  cylinders  4i  by  8  inches  in  action,  the  total  fluid  used  will  be  (area 
4i-iooh  circle)17.<2Hquure  inches  x  8  x  12  x  50=85,056  cubic  inches  for  gate  engines. 

The  six  valve  engine  cylinders  are  8  inches,  diameter,  enuals  50.26  square  inches  by 
4S  inohes  stroke,  and  the  whole  volume  swept  will  be  50.26  X  48  X  6=  14,475  cubic 
inches. 

Cnbio  inches. 

For  gate  engines ^ 85,056 

For  Talve  engines 14,476 

Total 99,531 

to  be  suppled  in  2  minutes  or  less.  One  pump  will  supply  in  2  minutes  30,144 
cubic  inches — 99,531  Iohs  80,000  leaves  69,531  cubic  inches  to  be  stored  iu  the  accn- 
mnlators.  On  account  of  the  height  of  ceiling  in  engine  room  we  are  limited  to  about 
eight  feet  stroke,  which,  if  three  are  used,  gives  3x96=288  inches  combined  stroi<e. 
Now,  69,531-^288=241.43  square  inches,  nearly,  for  area  of  plunger;  this  equals 
17i-inch  circle. 

The  three  accumulators  were  made  18  inches  diameter  by  8  feet  2  inches  stroke. 
They  were  designed  on  a  slightly  different  basis,  for  use  with  smaller  pumps,  before 
a  change  in  the  size  and  power  of  the  capstans  made  them  the  controlling  factor  in 
the  size  of  the  pumps. 

The  barrels  or  the  accumulators  are  of  steel,  being  rolled  up  and  welded  from  plate 
three-quarters  of  an  inch  thick.    They  are  19  inches  inside  diameter;  hence,  for  500 

19x500 
ponnds  per  square  inch  pressure  the  stress  in  the  metal  would  be  — jp^ — =:  6,333 

pounds  per  square  inch.  This  in  steel  of  32,000  to  35,000  pounds  per  square  inch 
elastic  limit. 

In  order  to  produce  the  maximum  pressure  (500  pounds)  on  an  18-inch  ram,  the 
moving  weight  must  be  254.46  square  inches  x  500  =  127,230  pounds.  Of  this,  the 
plunger  itself  weighs  2,500  pounds,  the  lead  weights  which  fill  its  interior  6,600 
pounds,  the  crosshead  plate  5,750  ponuds,  the  lower  or  weight  plate  3,500  pounds, 
and  the  24  rods  which  support  it  1,660  pounds,  a  total  of  20,000  pounds,  leaving 
107,200  pounds  to  be  made  up  of  plates  cast  for  the  purpose — 61  courses  1^  inches 
thick,  as  shown. 

PULLBYS,   CLUTCHES,    AND   BELTING. 

As  mentioned  the  pumps  are  driven  from  the  turbine  shaft  by  friction-clntch 
pulleys  and  rope  belting.  These  pulleys  are  grooved  for  three-quarter- inch  rope, 
the  sides  of  the  groove  are  finished  to  an  included  angle  of  30  degrees  and  the  bot- 
tom finished  to  one-half  inch  diameter,  preventing  the  rope  from  bottoming  in  the 
groove  and  by  the  wedging  action  increasing  its  fiiction  to  a  point  where  slipping 
is  nearly  or  quite  impos8il)le.  Unwin  (Machine  Design,  pp.  338-342)  says  that  with 
an  arc  of  180  degrees  embraced  on  the  pulley,  and  grooves  whose  sides  are  at  an  angle 
of  45  degrees,  the  ratio  of  tensions  between  s  ark  and  driving  sides  maybe  taken  as 
high  as  9.(^  and  the  working  strength  of  the  ropes  up  to  one-eighth,  or*12^  per  cent, 
of  their  breaking  strength.  But  in  this  case  the  ratio  was  obtained  from  different 
data  and  used  at  4.8,  while  in  most  cases  not  more  than  4  or  5  per  cent  of  the  breaking 
strength  of  the  new  rope  has  been  used. 

A  pump  delivering  15,072  cubic  inches  per  minute  under  500  pounds  per  square 
inch  reqnires  nearly  24  horsepower  to  drive.  Twenty-four  norsepower  equals 
792,000  foot-pounds.  Two  hundred  revolutions  per  minute  of  36-inch  pulley  gives 
200x9.42=1,884  feet  per  minute  belt  speed;  792,000— 1,884  =420-hpound8  total  avail- 
able pull  on  three  ropes,  equals  140  pounds  on  each.    Now,  if  the  ratio  between 
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slack  and  tight  aides  of  the  helt  is  4.8,  the  initial  tension  mnltiplied  by  3.8  will  be  arail- 
able  for  driving;  hence,  to  driv^e  140  poonds  the  initial  tension  will  hare  to  be  «  g= 

37  pounds,  nearly,  as  a  mazimam  initial  tension  on  each  rope,  the  minimam  (for 
pumping  300  ponnds  pressare)  being  22  pounds. 

The  main  shaft  pulleys  are  driven  bv  friction  olntches  made  by  the  Brightraan 
Machine  Company,  Cleyeland,  Ohio.  They  are  that  company's  ordinary  design,  and 
appear  well  made  and  reliable.  Each  clutch  is  furnished  with  a  cylinder  3  incheH 
in  diameter,  placed  above  the  main  shaft,  whose  piston  rod  is  so  connected  to  the 
clutch  lever  that  pressure  admitted  to  the  cylinder  will  operate  the  clutch. 

These  cylinders  are  connected  with  the  pressare  pipe  by  a  pipe  in  which  is  a  three- 
way  cock  controlled  by  the  movement  of  the  accumulators.  A  cock  in  each  branch 
leading  to  a  cylinder  enables  any  one  or  idl  to  be  cut  off  from  the  control  of  the 
accumulators  at  will. 

MBBIT8  Ain>  DEMBRITS  OF  DBSION. 

The  design  as  a  whole  was  adopted  as  seeming  to  be  the  best  under  the  existing 
conditions.  The  valve  engines  of  the  lock  of  1881  had  done  so  well  that  but  few 
changes  were  made  in  them.  The  engines  were  placed  in  the  bottom  of  the  pit,  both 
to  avoid  the  obstruction  to  the  flow  of  water  caused  by  heavy  girders  across  the  top 
of  the  pit  and  to  enable  the  valve  to  be  revolved  with  its  ease  instead  of  its  flat 
surface  presented  to  the  rush  of  water  as  it  commences  to  flow  through  the  culvert8. 
It  is  believed  that  this  position  will  also  facilitate  care  and  repairs,  since  each  part 
can  be  unbolted  and  hoisted  out  without  disturbing  others.  Cylinder  heads,  etc., 
can  be  removed  without  breaking  pipe  joints. 

The  three-cylinder  engines  are  believed  to  be  efficient  and  economical  both  as 
regards  care  and  renewals,  unless  it  be  in  some  of  the  smaller  parts. 

The  climatic  conditions,  which  make  it  necessary  to  use  oil  as  a  pressure  medium 
for  a  part  of  each  season,  have  been  met  by  the  use  of  oil  at  all  times,  as  it  is  believed 
that  the  waste  in  use  will  not  be  as  great  as  that  in  changing  from  water  to  oil  and 
back.  Also,  it  has  been  found  by  those  who  have  studied  tne  question  that  the  water 
which  must  remain  to  some  extent  in  the  pipes  after  changing  to  the  use  of  oil  is 
drawn  along  in  minute  particles  with  the  oil,  and  in  cold  weather  freezes  into  very 
fine  crystals,  which  thicken  the  oil  and  occasion  large  losses  of  pressure. 

The  continuous  use  of  oil  has  enabled  the  arrangement  of  the  engines  in  such  a 
way  as  to  be  entirely  self-lubricating. 

The  planet-geared  winding  drums  are  used  because  this  form  admits  of  a  lar^e  ^ear 
ratio  in  a  verv  small  space.  It  admits  of  a  very  strong  construction,  and,  while  it  is 
known  that  the  large  number  of  gears  renders  them  noisy  and  takes  up  considerable 
power  in  frictioui  yet  at  the  slow  speed  here  required  they  will  probably  be  fairly 
efficient. 

HISTORY  OF  CONSTRUCTION. 

Contractor, — The  drawings  and  specifications  for  the  work  were  completed  about 
Jnly  1, 1894.  Application  was  made  and  authority  given  late  in  July  to  advertise  for 
proposals  for  performing  the  required  work. 

Pursuant  to  an  advertisement  dated  August  6, 1894,  proposals  for  the  construction 
and  installation  of  the  operating  machinery  were  opened  at  the  United  States 
engineer's  office,  Detroit,  Mich.,  September  5,  1894,  as  follows: 


No. 


Name  of  bidder. 


Address. 


Amount 


John  P.  McGuire 

Weiiner  Manliine  Works  Co 

South wark  Foundry  and  Macliino  Works. 
Thos.  S.  Christie 


Cleveland,  Ohio... 

Lebanon,  Pa , 

lMiilnclelphia,Pa. 
Detroit,  Mich 


$59,400 
««,7ni 
81,600 
96.225 


The  bid  of  John  P.  McGuire,  Cleveland,  Ohio,  being  lowest,  a  contract  was  entered 
into  with  him  September  10^  1894,  for  the  performance  of  the  work.  The  consid- 
eration was  $59,400,  as  per  his  bid. 

Pattern-making  and  other  preparatory  work  was  commenced  immediately,  and 
actual  construction  began  about  October  1^  at  the  shops  of  the  Variety  Iron  Works 
Company,  in  Cleveland.  Work  was  carried  forward  in  the  shops,  under  the  personal 
supervision  of  Mr.  F.  M.  Dunlap,  without  special  incident,  tiU  its  completion.  May 
9,1895. 

MateriaU  furnished,— The  cast  iron,  steel  castings,  and  steel  for  forgings  were 
tested  for  compliance  with  the  specifications,  at  the  works  where  they  were  produced, 
by  the  inspectors  of  G.  W.  Q.  Ferris  &  Co.,  of  Pittsburg,  Pa.  The  inspection  seems 
to  have  been  careful  and  thorough  in  every  respect. 

The  iron  castings  were  made  at  the  Variety  Iron  Works  Company's  foundry,  Cleve- 
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lAod,  aod  the^'  were  neat  in  Borface  and  usually  very  free  fh)m  defects  of  anv  kind, 
bat  certain  pieces  were  fonnd  to  be  particularly  liable  to  porous  spots,  sand  holes, 
or  blow  holes,  which  always  appeared  at  or  near  the  same  spot.  By  taking  particu- 
lar care  in  placing  ohaplets  and  in  the  position  of  the  mold  when  casting,  these 
difBooltiee  were  largely  overcome,  though  at  first  fShey  threatened  to  be  serious. 

The  steel  castings  were  made  by  the  Penn  Steel  Casting  Company,  of  Chester,  Pa. 
Considerable  difficulty  was  experienced  in  getting  steel  of  high  enough  ultimate 
tensile  strength  and  elastio  limit  to  show  at  the  same  time  the  proper  elongation 
and  redaction  of  area  at  Aracture,  but  when  they  did  succeed  in  combining  those 
qualities  they  produced  a  very  line  lot  of  castings. 

The  steel  for  forgings  was  made  at  the  Carnegie  Steel  Company's  Union  Mills  and 
forged  to  shape  at  the  Variety  Iron  Works  Company's  own  shops,  in  Cleveland. 

Abstracts  of  the  tests  of  each  of  the  three  varieties  of  material  are  appended.* 

The  phosphor-bronze  was  not  tested  for  tensile  strength,  but  was  roughly  tested 
for  toughness  and  malleability  by  bending  random  specimens  cut  from  the  castings. 
They  were  held  in  a  vise  and  \>ent  cold  by  blows  from  a  hand  hammer  to  a  radius  of 
about  an  inch :  most  of  them  bent  90  degrees  or  more  before  cracking.  Similar  pieces 
were  forged  aown  cold  to  three-fourths  their  original  size  or  to  half  the  original 
thickness.  All  were  taken  as  they  came  from  the  sand  without,  annealing  or  other 
treatment.  These,  with  the  working  tests,  showed  the  bronze  to  be  dense,  hard, 
and  tough. 

Working  i€$U  of  matoHalt.-— Darins  all  the  work  of  finishing  and  fitting  up  the 
pieces  close  watch  was  kept  on  the  behavior  of  the  metals  under  the  action  or  cut- 
ting tools  as  a  further  indication  of  quality  and  fitness  for  use  intended. 

Tne  steel  castings  seemed  uniformly  mild  and  out  almost  like  mild  forged  metal. 
They  were  very  me  from  sand  spots  except  in  places  where  they  were  able  to  be  cut 
away  in  the  finishing. 

The  steel  forgings  showed  a  good  combination  of  hardness  and  toughness,  but 
developed  many  spots  so  hard  that  it  was  impossible  to  make  a  tool  stand  a  cut 
across  them.  They  were,  however,  removed  by  reannealing  wherever  they  were 
found  before  the  work  was  too  far  advanced  to  admit  of  it. 

The  cast  iron  was  gray,  soft,  and  tough.  It  showed  good  quality  tbronghout. 
llie  phosphor-bronze  was  furnished  to  the  Variety  Iron  Works  by  a  foundry  making 
it  a  speciality,  and,  in  general^  it  was  of  fine  quality,  uniform  in  color  and  texture, 
and  as  hard  ss  could  conveniently  be  worked  with  steel  tools ;  but  for  a  time — 
whether  from  lack  of  care  in  casting  or  want  of  uniformity  in  the  mixture  they 
coold  not  find  out— the  castings  came  apparently  sound  on  the  outside,  but  in  turning 
or  boring  the  metal  seemed  granular,  so  that  the  point  of  the  tool,  instead  of  cutting 
off  a  uniform  chip,  seemed  to  break  off  a  grain,  leaving  a  series  of  small,  smooth  pits, 
so  fine  as  to  be  hardly  felt  by  passing  the  finger  over  them,  but  appearing  as  points 
of  different  color  from  the  rest  of  the  surface.  They  were  quite  noticable,  however, 
to  the  fingernail  or  the  point  of  a  sharp  pencil.  These  defects  appeared  principally 
in  the  cylinder  liners  for  the  three  cylinder  engines,  but,  after  rejecting  nearly  or 
quite  50  per  cent  of  the  pieces  cast,  enough  good  ones  were  obtained  to  complete  the 
cylinders^  and  no  other  parts  showed  any  serious  difficulty. 

Shifmoni, — Shipments  were  made  from  Cleveland  by  boat  on  May  2,  5,  and  9,  1886. 
All  the  smaller  and  highly  finished  parts  were  boxed  or  crated,  and  the  whole 
arrived  at  Sault  Ste.  Marie  in  good  order.  These  three  consignments  completed 
the  deliveries  of  material  except  the  extra  heavy  pipe,  the  oil,  and  the  patterns,  and 
on  their  receipt  a  partial  payment  was  made  on  a  voucher  dated  May  22,  1895,  for 
$32,670,  being  all  the  preliminary  payments  except  for  that  section  to  which  the  pip- 
ing belonged.  This  latter  portion  of  the  delivery  was  completed  before  July  1,  and 
the  amount  (|2,970)  necessary  to  complete  the  preliminary  payments  was  paid  on  a 
voucher  dated  July  5,  1895.  The  patterns  were  not  shipped  till  about  October  1, 
when  there  was  sufficient  room  in  one  of  the  Government  storehouses  to  receive 
them. 

ErooHon. — ^The  erection  was  practically  begun  June  1,  and  went  on  steadily  and 
nore  or  less  rapidly  till  October  23.  The  number  of  men  employed  varied  consider- 
ably, but  an  average  of  one  foreman,  four  machinists,  and  six  or  eight  helpers  will 
not  DC  far  from  the  truth.  Besides  these  a  gang  of  laborers  was  employed  for  a  few 
days  in  digging  pipe  trenches. 

The  chief  difficulties  enconntered  in  the  erection  were  concerned  with  the  pipe 
fitting,  and  the  worst  of  these  occurred  in  the  inclined  passageways  where  the  pipes 
crossing  the  look  and  those  supplying  the  valve  engines  were  taken  down  to  the 
bottom  of  the  lock. 

On  or  about  October  23, 1895,  the  work  was  as  far  advanced  as  it  could  be  before 
time  to  make  the  running  trials.  The  state  of  other  work  over  which  the  con- 
tractor had  no  control  and  the  advanced  season  precluded  the  possibility  of  making 
the  trials  before  the  spring  or  summer  of  1896.  The  Secretary  of  War  therefore 
authorised  the  execution  of  a  supplements  contract  (dated  November  16, 1895)  by 
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\?hich  the  sam  remaining  unpaid  on  the  contracts,  lees  $500,  conld  be  paid  immedi- 
ately. The  retention  of  $600  to  cover  expense  of  work  still  to  be  done,  and  the  con- 
tinued liability  of  the  bondsmen  were  hold  to  sufficiently  protect  the  United  States. 

This  contract  was  »pproyed  by  the  Secretary  of  War  December  19,  1895,  and  the 
amount  ($2^,260)  due  nnder  it  was  paid  on  a  voucher  dated  December  26,  1895. 

Operations  were  resumed  about  May  15, 1896,  the  machinery  was  cleaned  up,  and 
oil  was  admitted  to  the  pipes  May  30.  In  operating  the  machines  for  trial  on  June 
6  or  7,  the  brake  rims  of  two  of  the  gate  machines  nung  on  the  shaft,  showing  such 
signs  of  cutting  that  it  was  decided  to  bore  out  the  hubs  of  the  brake  wheels  and 
drums  and  bush  them  with  bronze  before  attempting  to  run  them.  In  taking  the 
machines  apart  it  was  quite  evident  that  their  exposure  to  the  weather  and  drifting 
sand  was  responsible  for  the  cutting,  for  at  many  of  the  faces  of  hubs  where  sand 
had  an  opportunity  to  get  down  to  the  shaft  and  lodge  between  adjacent  hubs,  signs 
of  cutting  were  foand,  and  in  several  of  them  very  severe  cases,  but  in  no  case  was 
any  sign  of  cutting  found  in  the  middle  of  a  journal  or  at  any  point  sheltered  from 
the  sand.  The  expense  of  this  bushing  was  about  $619;  it  was  completed  about 
Jnly  24,  and  the  machines  reassembled. 

Working  trials, — Beyond  running  for  a  short  time  unloaded  to  make  sure  that  the 
^ears  all  meshed  properly,  and  that  everything  was  free,  there  were,  strictly  speak- 
ing, no  working  trials  of  the  gate  engines  before  they  began  to  be  used  in  operating  the 
lock.  This  was  due  to  several  causes.  Among  them,  the  short  time  between  the  last 
assembling  of  the  machines  and  the  date  set  for  opening  the  lock.  This  was  barely 
sufficient  to  couple  up  the  gate  cable  onto  the  drums,  but  during  the  coupling  up 
advantage  was  taken  of  every  opportunity  to  use  the  machines  for  swinging  the 
^ates,  but  this  had  to  be  limited  to  the  necessary  swinging,  as  there  was  some  danger 
in  swinging  the  gates  without  water  in  the  lock.  The  valve  engines  were  operated 
several  times  eacn,  and  seemed  to  operate  satisfactorily. 

During  the  first  few  days'  use  of  the  engines  they  developed  some  weakness.  The 
levers  which  actuate  the  valves  of  the  three- cylinder  engines  were  designed  too 
light  in  the  direction  transverse  to  their  plane  of  motion.  Although  provided  with 
rollers  for  riding  in  their  cams,  the  action  of  the  cam  seemed  to  throw  considerably 
side  stress  on  them  and  bend  them  till  they  left  the  cam  groove.  This  was  remedied 
bv  riveting  pieces  of  steel  on  the  sides  of  the  levers,  and  appears  to  have  been  sat- 
isiactory.  The  connecting  rods  of  the  same  engines  were  several  of  them  bent,  pre 
sumably  on  account  of  the  valves  stopping  over  the  exhaust  ports  when  the  valvw 
levers  bent.  Those  not  too  much  disabled  were  straightened  and  new  rods  were 
made  for  the  others,  care  being  taken  to  make  them  of  stiffer  steel. 

A  few  weeks  of  running  disclosed  the  fact  that  in  the  cored  ports  of  the  valve- 
engine  cylinders  some  core  sand,  wires,  etc.,  were  left  in  the  cleaning  out,  in  spite 
of  the  fact  that  the  specification  (par.  73)  required  all  such  cored  ports  to  be  pickled 
with  acid  solution  and  the  scale  loosened  cleared  out.  The  ports  were  difficult  of 
access  and  almost  impossible  of  inspection. 

The  work  was  practically  completed  and  the  contractor's  representative  left  July 
25.    Final  payment  was  made  September  14, 1896. 

PUMPmO  PLANT. 

Coniiruction,  trials,  etc. — This  machinery  was  designed  by  Julian  Kennedy,  M.  E., 
of  Pittsburg,  Pa.  The  drawings  and  specifications  were  completed  on  or  befors 
July  1,  1893.  They  were  approved  and  authority  given  to  advertise  for  proposals  oo 
July  21,  and  in  response  to  an  advertisement  dated  July  29  the  following  bids  weit 
received  and  opened  at  the  United  States  Engineer  Office  September  27,  1893: 


Bidders. 


Soathwark  Foundry  and  Machine  Co.,  Philadelphia,  Pa . 

Mackintosh,  Hemphill  &  Co..  Pittobnr^,  Pa 

Morgan  Bn^neenng  Co.,  Alliance,  Ohio 

We«linghoiiBe,  Church,  Kerr  &  Co.,  New  York 

Manning,  Maxwell  Sc  Moore,  New  York 

Morran  JSngineering  Co.,  Alliance,  Ohio 

The  Babcock  and  wiloox  Co.,  New  York 

Manning,  Maxwell  &  Moore,  New  York 


Item  A.        Item  B. 


$24,935.00 
35. 000. 00 
46,772.00 


$16, 375. 00 
16,912.00 
17,485.00 


ItemO. 


$47,674.00 
48,985.0» 


The  work  was  let  in  three  contracts — Item  A,  the  centrifugal  pumps,  with  their 
girders,  fittings,  and  discharge  pipe,  to  the  Southwark  Foundry  and  Machine  Com- 
pany, under  a  contract  dated  October  20, 1893,  for  $24,935. 

Two  written  aneements  for  extra  work,  dated  March  7  and  July  18, 1894,  respec- 
tively, brought  the  price  of  Item  A  up  to  $25,250.50. 

Item  B,  the  Westinghonse  compound  engines,  to  Westinghouse,  Church,  Kerr  ^ 
Co.,  of  New  York;  N.  Y.,  under  a  contract  dated  October  20,  1893,  for  $16,875, 
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Item  C,  the  Babcock  and  Wilcox  boilers,  with  their  piping,  pnmps,  heater,  and  the 
piping  of  engines,  to  the  Babcock  &  Wilcox  Company,  of  New  York,  N.  Y.,  nnder 
contract  dated  October  26,  1893,  for  $47,574. 

The  inspection  of  materials  for  items  A  and  C  was  performed  at  the  mills  where 
it  was  produced  by  the  Pittsborg  Testing  Laboratory.  An  abstract  of  their  test 
reports  compiled  by  Assistant  Engineer  Mol iter  is  appended.* 

Practically  no  shop  inspection  was  required,  reliance  being  placed  on  the  well- 
known  reputation  of  the  contractors,  and  a  thorough  running  test  at  completion. 

As  the  engines  (Item  B)  were  intended  to  be  the  standard  engines  of  their  class  as 
built  by  the  Westinghouse  Company,  with  all  parts  interchangeable  with  those  of 
others  of  the  same  size  and  class,  inspection  or  material  or  shop  work,  would  have 
been  impracticable,  as  it  wonld  have  been  almost  impossible  to  keep  the  material 
lor  three  engines  separate  while  going  through  the  shops.  For  this  item,  therefore, 
a  thorough  running  test,  at  the  shops  of  the  contractors,  in  the  piesence  of  an 
engineer  appointed  by  the  United  States  engineer  officer  in  charge,  was  provided. 

Work  on  these  contracts  was  commenced  immediately,  and  the  machinery  was 
ready  for  shipmeut  at  or  near  the  contract  time,  but  on  account  of  delay  in  com- 
pleting other  contracts  it  could  not  be  erected  as  soon  as  originally  intended. 

The  Westinghouse  engires  were  tested  at  the  builders'  works  June  30  to  July  7, 
1894,  in  the  preHcnce  of  Julian  Kennedy,  M.  E.,  of  Pittsburg,  Pa.,  who  was  appointed 
by  Col.  O.  M.  Poe,  Corps  of  Engineers,  to  represent  him  in  the  premises.  A  copy  of 
Mr.  Kennedy's  report  is  hereto  attached.  According  to  this  report,  the  engines  were 
each  run  ten  hoars  under  an  external  measured  load  of  400-horsepower,  applied  and 
measured  by  a  brake,  and  showed  very  creditable  economy  in  the  use  of  steam. 

The  engines  were  aelivered  at  the  Sault  in  September,  and  the  centrifugal  pumps 
in  October,  1894.  The  Babcock  &  Wilcox  boilers  were  completed  afc  or  about  the 
same  time,  but  were  stored  at  the  works  of  the  makers  till  July,  1895,  when  they 
were  delivered. 

The  erection  of  the  centrifugal  pumps  was  commenced  June  5, 1895,  and  progressed 
steadily  but  slowly.  A  change  of  location  2  inches  toward  the  south  was  made  nec- 
essary by  the  position  of  the  48-inch  draft  tube  of  the  turbines,  which  lay  further 
from  the  lock  wall  than  was  contemplated  when  i  he  plant  was  designed. 

The  material,  in  sections,  for  the  boilers  was  received  in  two  consignments  July  1 
and  24,  erection  commenced  July  24,  and  progressed  rapidly.  The  boilers  proper, 
with  their  setting,  were  erected  early  in  October,  but,  by  some  delay  in  getting 
tittings  for  the  main  steam  and  exhaust  pipes,  the  delivery  of  material  was  not  com- 
pleted till  December  28,  1895. 

On  or  about  October  23, 1895,  when  the  work  on  the  centrifugal  pumps  and  the  set- 
ting of  the  engines  had  progressed  as  far  as  it  could  until  the  floor  over  the  pump 
well  should  be  put  in  place,  which  floor  was  to  be  built  by  the  United  States,  work 
was  suspended  for  the  winter,  and  a  supplemental  contract  entered  into  November 
21,  1895,  by  which  the  final  payment  was  made,  excepting  $250  which  was  retained  to 
protect  the  United  States  and  provide  for  the  slight  amount  of  work  yet  to  be  done. 
The  liability  of  the  bondsmen  was  continued  under  the  supplemental  contract. 
This  contract  was  approved  by  the  Secretary  of  War  December  7,  and  the  amount 
due  un^er  it  ($9,850.20)  paid  on  a  voucher  dated  December  23,  1895. 

The  work  on  the  piping,  etc.,  in  connection  with  the  boilers  having  been  com- 
pleted as  far  as  the  progress  of  work  on  the  power  house  would  permit,  nnd  the  state 
of  the  weather  prohibiting  any  hydrostatic  testing,  a  supplemental  contract  was 
also  entered  into  with  the  Babcock  &,  Wilcox  Company,  dated  November  21, 1895,  by 
which  the  full  amount  of  their  contract  less  $250,  retained  to  cover  completion  and 
testing,  being  $47,324,  was  paid  to  them.  This  contract  was  approved  by  the  Secre- 
tary of  War  January  6,  1896,  and  paid  on  a  voucher  dated  February  1,  1896. 

A  supplemental  contract  of  the  same  date  (November  21,  1895)  was  entered  into 
with  W^estinghouse,  Church,  Kerr  &.  Co.,  by  which  the  retained  10  per  cent  of  their 
contract  could  be  paid,  with  the  exception  of  $250  retained  to  cover  the  expense 
of  testing  and  to  keep  the  contract  liability  of  the  bondsmen  in  force.  The  amount 
called  for  was  paid  on  a  voucher  dated  December  28,  1895,  for  $1,387.50 

For  the  season  of  1896  the  work  on  the  pumping  plant  was  resumed  about  May  15. 
The  piping  was  practically  all  in  place  and  some  testing  was  done,  bnt  trouble  was 
had  with  the  copper  gaskets  in  the  main  steam  pipe.  Eventually  they  were  replaced 
with  asbestos. 

The  hydrostatic  and  steam  tests  of  the  boilers  and  piping  were  completed  during 
June,  and  daring  the  tests  of  the  boilers  the  engines  were  turned  a  few  times  each, 
nnder  steam,  and  worked  smoothly,  but  no  run  of  sufficient  length  to  be  called  a 
test  could  be  had  until  sufficient  water  could  be  let  into  the  lock  to  give  the  pumps 
some  resistance. 

The  pumps  were  run  one  at  a  time  as  soon  as  possible  after  the  water  was  let  into 
the  lock  and  about  July  27  the  lock  was  pumped  dry.    During  these  trial  runs  the 

*  Not  printed. 
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en^i^iiies  behaved  very  well,  rnnniniz:  smoothly  and  anietly,  bnt  the  shaft  beariofrs, 
particularly  those  sustaining  the  thrust  of  the  bevel  gears,  heated  to  a  oonsiderable 
extent.  With  tlie  exception  of  the  bearings  taking  the  thrust  of  the  steel  gears  on 
the  horizontal  shafts  the  heating  was  not  greater  than  could  be  accounted  for  by 
their  newness  and  the  unfavorable  conditions  under  which  they  were  run. 

In  the  machinery  report  for  July  (dated  August,  1896)  it  was  recommended  that 
these  horizontal  shafts  be  taken  up  and  provision  made  for  loose  brass  or  bronze 
collars  to  take  the  thrust. 

Final  payment  on  all  three  items  of  the  pumping  plant  was  made  August  25,  1896. 

Respectfully  submitted. 

Frank  M.  Di'nlap, 

Aaaiatant  Engineer. 

REPORT  OF  MR.  JUIJAK  KENNEDY,  MECHANICAL  ENGINEER  AND  CONTRACTOR. 

Pittsburg,  Pa.,  July  10, 1894. 

Dear  Sir:  I  have  the  honor  to  report  that,  as  per  your  instructions  of  May  19, 1 
have  tested  the  three  Westiughouse  engines  Intended  for  driving  the  pumps  for  the 
800-foot  lock,  St.  Marys  Falls  Canal.  These  engines  are  numbered  846,  847,  and  848. 
Each  of  the  engines  was  run  for  10  hours  under  a  steam  pressure  of  150  pounds,  and 
developing  as  nearly  as  possible  400  horsepower  on  the  brakes.  Two  brakes  were 
used  during  each  test,  one  on  each  end  of  the  engine  shaft,  the  out«r  ends  of  brake 
levers  being  provided  with  knife  edges,  which  rested  on  stands  on  Fairbanks  stand- 
ard scales,  which  were  tested  to  give  as  nearly  as  possible  400  horsepower.  During  the 
test  one  man  stood  at  each  brake,  and,  by  varying  the  pressure  by  means  of  a  wrench, 
kept  the  scale  beams  in  equilibrium  with  very  great  nicety. 

Each  of  the  engines  was  run  ten  hours  with  two  stops  intermediate  of  about  four 
minutes  each,  allowing  the  cranks  to  be  examined^  but  not  allowing  any  appreciable 
cooling  to  take  place. 

The  engine  848  did  not  regulate  as  closely  as  the  other  two,  showing  a  variation 
of  three  revolutions,  the  others  not  showing  over  one  revolution  variation;  the  gov- 
ernor on  this  will  be  changed  to  remedy  this.  All  three  of  the  engines  ran  with  the 
utmost  smoothness. 

During  the  above-mentioned  tests  the  amount  of  steam  consumed  by  these  engines 
was  very  accurately  determined.  This  was  done  by  running  all  the  steam  exhausted 
from  the  engine  into  a  surface  condenser  so  arranged  as  to  allow  the  product  of  con- 
densation to  be  run  into  two  tanks  placed  below  it  on  Fairbanks  scales.  The  drain- 
pipe from  the  condenser  was  provided  with  a  quick-acting  three-  way  cook,  so  that 
the  water  could  be  turned  from  one  tank  to  the  other  instantly,  and  while  the  engine 
was  running  under  the  steady  load  the  stream  of  water  was  turned  into  the  empty 
tankj  the  exact  time  noted  by  the  watch,  and  the  water  was  then  weighed  during  the 
20  minutes'  time,  at  the  expiration  of  which  time  it  was  cut  off,  thus  allowing  the 
amount  of  water  to  be  determined  with  the  greatest  nicety.  The  amount  of  water 
which  leaked  past  the  pistons  in  the  engine  during  the  same  time  was  carefully 
weighed  and  added  to  the  other.  Several  diagrams  were  taken  from  the  engine  at 
the  time  that  the  water  consumption  was  being  measured,  and  the  indicated  horse- 

Sower  of  the  engine  was  carefully  figured  by  means  of  Coffin's  planinieter,  using  five 
ia^rams  and  taking  the  average.  The  steam  consumption  of  these  endues  per 
indicated  horsepower  was  22.39,  21.66,  and  21.84  pounds  per  hour,  respectively,  the 
consumption  per  brake  horsepower  being  about  10  per  cent  greater.  The  perform- 
ance of  the  engines  in  this  respect  was  extremely  gratifying.  The  engines  were 
located  about  250  feet  from  the  boiler,  and  the  steam  used  includes  all  entrained 
moisture,  no  corrections  or  allowances  of  any  kind  having  been  made. 

I  inclose  herewith  records  of  the  above-mentioned  tests;  also  two  diagrams  taken 
from  each  of  the  engines  while  running  under  full  load.  These  diagrams  are  not 
selected  diagrams,  but  are  taken  at  random,  and  all  the  others  are  equally  good. 
You  will  notice  that  the  steam  distribution  in  the  engines  is  excellent.  The  back 
pressure  as  shown  by  the  diagrams  is  somewhat  higher  than  the  normal,  owing  to  the 
fact  that  the  exhaust  pipe  was  rather  small  and  hmg  and  had  some  abrupt  bends 
between  the  engine  and  condenser.  With  a  larger  exhaust  pipe,  or  with  not  quite 
so  heavy  a  load,  the  back  pressure  would  have  been  considerably  less. 

I  also  inclose  one  diagram  taken  from  one  of  the  engines  running  light,  which  is 
interesting  as  showing  the  very  satisfactory  action  of  the  valve  gear  when  cutting 
off  extremely  close. 

After  the  completion  of  the  tests  the  engines  were  taken  apart  in  order  to  enable 
the  working  parts  to  be  carefiilly  examined,  and  everything  was  found  to  be  in  first- 
class  shape,  with  the  exception  of  three  of  the  pins  in  the  pistons,  which  were 
slightly  out,  owing  apparently  to  defective  casehardening.  I  will  have  these  pins 
replaced  by  others,  and  will  test  the  new  pins  with  a  ten-hour  test,  to  make  sure  that 
they  are  all  right;  after  which,  if  the  pins  shall  be  satisfactory,  I  will  accept  the 
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eDj^ined.  I  expect  to  leave  for  Europe  the  f^mt  of  next  week,  sol  shall  probably  not 
be  able  to  see  the  coiupletion  of  this  test,  but  will  have  the  matter  looki-d  after  by 
my  brother,  who  has  aBsiHted  me  so  far  iu  the  tests  of  the  engines,  and  who  will  see 
that  these  pins  are  right  in  every  way  before  accepting  them. 

The  result  of  the  tests  of  these'engines,  with  the  exception  noted,  has  been  in  every 
way  satisfactory,  and  I  have  no  donbt  that  they  will  give  equally  good  satisfaction 
in  practical  working.  As  soon  as  the  new  pins  have  been  tested  the  engines  will  be 
cleaned  up,  the  brignt  parts  repolished,  the  engines  reassembled,  and  the  painting 
completed. 

Kindly  advise  me  at  once  whether  the  engines  are  to  be  shipped  as  soon  as  finished, 
or  whether  yon  prefer  to  have  them  held  here  for  a  while;  tne  machine-shop  people 
can  keep  them  here  for  a  while  if  more  convenient  for  yon. 

A  further  report  will  bo  made  to  you  as  soon  as  the  pins  have  been  replaced  and 
tested. 

Trusting  that  this  will  be  satisfactory,  I  remain,  yours,  truly, 

Julian  Keknbdt. 

Col.  O.  M.  PoK, 

Cm^B  of  EngineerB,  U.  8.  A, 


Date,  June  30, 1894. 

Number  of  engine,  847. 

Class  of  engine,  automatic  compound. 

Size  of  engine,  18  inches  and  30  by  16  inches. 

Maker's  name,  W.  M.  Co. 

Engines  used  for  800-foot  lock,  St.  Marys  Falls  CanftL 

Tested  at  shops. 

Tested  for  United  States  Government. 

Steam  lap,  1^  inches. 

Exhaust  jap,  0  inches. 

TB8ter'$  record. 


Norober  of  onf^D6 

Boiler  pressure ponndB. 

Speed 

Brake  load 


847 

150 


162 
262 


1S5 
252 


154 


Dead  weight  on  scales . 


Time  of  start 

Time  of  stop 

Damtion  of  test minuter. 

Full  barrel  "A" pounds. 

EiD]itv  barrel  "A" do... 

Full  barrel  "B" do... 

Empty  barrel  "B"  .- do... 

Water  used do... 

Water  per  hour do... 

Vacu  urn 

Teni  perature  of  discharge 

Leakage  per  hour pounds. 

Brake  radius 


Brake  No.  1,  867 pounds;  brake  No.  2, 

894  pounds. 
Brake  No.  1.  90  pounds;  brake  No.  2, 

97. 5  pounds. 

4.38   '.'.['/.'. 

20    

664.5 

100 

604.5 

100 

859 

9,429  +  151.5  = 

hour. 


491 
100 
489 
100 
780 
:9,580 


491.5 
100 
495 
100 

786.5 
total 


497 
100 
420.5 
100 
1717. 5=3148 
water  per 


Sprins: pounds. 

Initial  pressure do... 

Terminal  pressure ...do... 

Ratio  of  expansion do... 

High  presMure,  M.  B.  P 

Low  preiisure,  M.  E.  P 

Indicated  horsepower horsepower. 

Brake  horsepower .« do. . . 

Lo«8  of  friction do... 

Perce n  tage  of  loss per  cen  t . 

GroHs  ind icated  water  rate pounds . 

Gross  brake  water  rate do... 


Ill 

151.5  I I ' 

Brake  No.  1,  63|  inches ;  brnke  No.  2, 
68^  inches. 

60 

144.7 

23.20 

4.70 

69.9 

86.8 

442.31 

897.50 

44.81 

10.13 

8L66 

34.10 


Date.  Jnly  5,  1894. 

Namher  of  engine,  848. 

Class  of  engine,  automatic  compound. 

Size  of  engine,  18  hy  30  hy  16  inches. 

Maker's  name,  W.  M.  Co. 

Engine  used  lor  Bt.  Marys  Falls  CanaL 

Tested  at  shops. 
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Testef^M  record. 


Nnmberof  enjiiiie 

BoUer  pressure pounds. 

Speed 

Brake  load 


Dead  weight  on  scales. 


Time  of  start 

Time  of  stop 

Dnration  of  teat minntee. 

Full  barrel  "A" pounds. 

Empty  barrel  "A" do... 

rnll  barrel  "B" do... 

Empty  barrel  "B" do... 

Water  used  a do... 

Water  per  hoar do... 

Vacuum 

Temperature  of  discharge dejrrees. 

Leakage pounds. 

Brake  radios 


Sprine pounds. 

Ini  tial  pressure do. . . 

Terminal  pressure do... 

Ratio  of  expansion do... 

Higb  pressure  M. E.  P do... 

Lowpresflure  M. B.P do... 

Indicated  horsepower horsepo w er. 

Brake  horsepower do... 

Loss  of  friction do... 

Percentage  of  loss percent. 

Grons  imfioated  wat(»r  rat«  pounds. 

Gross  brake  water  rnt« do... 


848 
155 
248 


155 
251 


155 
248 


Brake  No.  1, 805  pounds ;  brake  No.  S,  858 

]M>nnds. 
Brake  No.  1,  95poun'<n:  brake  No.  2,58 

pounds. 
4.02  p.  m. 
4.22  p.  m 

600  508  510  483 

100  100  100  100 

495  605  603  600 

100  100  100  100 

7!i5  813  818  733 

0,642+107=0,749  total  water  per  hour. 


30  pounds  in  20 minutes;  107  pounds. 
Brake  Mo.  1,  oaf  inches;  brake  No.  2, 63^ 
inches. 
60 

141.30 
23.30 
4.10 
73.2 

:ms.4 

446.  33 
300.40 

46.03 

10.51 

21.84 

24.41 


a  Total,  3,214  pounds. 
Date,  July  7, 1894. 
Number  of  onginef  846. 
Class  of  eii«rine,  automntio  compound. 
Size  of  engine,  18  by  30  by  16  incheB. 
Maker's  name,  W.  M.  Co.' 
Kngiiie  used  for  St.  Marys  Falls  CanaL 
Tested  at  shops. 

Tester'a  record. 


Nnmberof  engine. 

Boiler  pressure 

Speed 

Brake  load 


.pounds. 


Dead  weight  on  scales. 


Time  of  start 

Time  of  stop 

Dnration  of  test.. 
Full  barrel' 'A"... 
Empty  barrel  "A" 

Water  used  a 

Water  per  hour... 


Temperature  of  discharge 

Leakage  (20  pounds  in  2U  minule.M). 
Brake  radius 


.niinntes. 
..pounds. 

do... 

do... 

do... 


.dotrrees. 
..pounds. 


Sprine 

Initial  pressure   

Terminal  pressure 

Ratio  of  expansion 

High  pressure  M.  E.  P 

Low  pressnre  M.  E.  P 

Indies  red  horsepower 

Brake  horsepower 

Loss  of  friction 

Percen  tage  of  loss 

GrosR  in<lrcMti«<l  wnter  rate. 
.  Gross  brake  water  rate 


,  .pounds. 
.:..do... 
.....do... 
.do. 


do... 

do... 

.horsepower. 
Vdo... 


do... 

.percent. 
..pounds. 
do... 


846 
150 
252 


15.1 

252.5  I 

Brake  No.  1, 888  pounds ; 

pounds. 

Brake  No.  1,  88  pounds; 

pounds. 

2.35  p.m. 

2.65  p.m. 

20 

610  513 
100  100 
822       823 


152 


153 
253 
brake  No.  2, 805 

brake  No.  2,  65 


512 
100 
815 


100 
812 


0,816+87=0,003  pounds,  total  water  per 
hour. 

108         1 1 

87         1 ! 

»  Brake  No.  1, 63|  inches ;  brake  No.  S,  63^ 
inches. 


60 
141.80 

24.70 
8.07 

7L20 

37.10 
442.33 
405.  Ul 

87.32 
8.44 

22.30 

24.45 


a  Total,  8,272  pounds. 
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K  K  3. 

OPERATING  AND  CARE  OF  ST.  MARTS  FALLS  CANAL,  MICHIGAN. 

This  service  is  provided  for  by  the  indefinite  appropriations  in  section 
4,  river  and  harbor  »ct  of  Jnly  5, 1894.  and  the  estimate  made  for  carry- 
ing it  on  dnring  the  year  ending  June  30,  1897,  was  $68,000;  the 
amonnt  expended  was  $79,207.15. 

Organization. — ^The  canal  force  consists  of  1  saperintendent,  1  clerk, 
1  assistant  clerk,  3  assistant  superintendents,  4  foremen,  1  chief  engine- 
man,  3  enginemen,  3  assistant  enginemen,  6  watchmen,  and  33  lockmen. 

A  labor  party  averaging38  men  has  been  employed  dnring  the  working 
season;  6  of  these  men  were  employed  as  lockmen, handling  lines,  etc. 

Opening  of  the  Poe  Lock. — ^The  l*oe  Lock  was  opened  to  commerce 
August  3,  1896,  at  10.05  a.  m.,  by  the  passage  of  the  Government 
steamers  Hancock^  Andrew  Johnsmij  and  Antelope^  east  bound.  The  lock 
was  continued  in  service  thereafter,  both  that  and  the  Weitze  Lock 
being  operated  in  such  a  way  as  to  best  serve  the  interests  of  commerce. 

Repairs  to  piers. — There  was  11,336  feet  of  pine  timber  used  in 
repairing  Fort  Brady  Pier;  6'»,252  feet  of  pine  timber  and  2,016  feet  oak 
repairing  piers  at  the  east  and  west  approaches  to  the  Poe  Lock ;  5,612 
feet  of  pine  timber  was  used  repairing  south  pier  at  west  end  of  canal. 

Repairs  to  machinery. — The  machinery  of  the  Weitzel  Lock  called  for 
nothing  but  ordinary  repairs,  and  throughout  the  year  showed  the  same 
perfect  efficiency  as  it  always  has.  The  general  machinery  of  the  Poe 
Lock  worked  satisfactorily,  except  the  gate-operating  engines;  these  are 
complicated  affairs  and  have  been  the  source  of  considerable  trouble, 
but  modifications  made  during  the  winter  have  resulted  in  a  much 
more  efficient  service  since  the  opening  of  this  season  of  navigation. 
It  is  quite  certain,  however,  a  radical  change  in  this  part  of  the  system 
will  have  to  be  made  before  entirely  satisfactory  service  can  be  obtained, 
and  such  change  is  contemplated  during  tlie  eoming  winter. 

Canal  post-office. — During  the  present  year  the  office  received  and 
distributed  82,260  pieces,  consisting  of  70,334  letters,  4,159  postal 
cards,  7,440  newspapers,  and  327  parcels.  In  addition  to  this  687 
pieces  were  returned  to  the  city  post-office  after  being  held  thirty  days 
uncalled  for  and  2,193  pieces  were  forwarded  to  new  addresses.  At 
the  close  of  navigation  all  mail  remaining  on  hand  was  returned  to  the 
city  post-office  for  such  disposal  as  was  proper.  The  business  of  the 
office  was  transacted  with  great  care  and  promptness,  as  evidenced  by 
the  fact  that  no  complaints  were  received  during  the  year. 

Commercial  statistics  for  fiscal  year  1897. — By  an  agreement  with  the 
Canadian  Government  the  statistics  of  the  traffic  through  the  Canadian 
and  the  American  canals  at  Sault  Ste.  Marie  have  been  exchanged, 
thus  making  it  possible  to  give  complete  statistics  for  the  traffic  through 
the  St.  Marys  River. 

The  American  canal  was  open  to  navigation  during  the  fiscal  year 
from  July  1  to  December  8, 1896,  and  from  April  21  to  June  30, 1897, 
all  dates  inclusive. 

The  Canadian  canal  was  open  to  navigation  during  the  fiscal  year 
from  July  1  to  December  10, 1896,  and  from  April  21  to  June  30, 1897. 

StaUmeni  of  time  and  east  of  lodking  veiseU  through  St.  Marys  FalU  Canal,  Michigan. 

Total  time  dnring  whioh  locks  were  operated 4,282*'  36°> 

Average  time  consumed  in  makinga  lockage 44™  27* 

Total  time  spent  by  vessels  in  passing  lock 7,727**  51™ 

CoHt  per  lockage $13.51 

Cost  per  passage $6.36 

Cost  per  registered  ton mills..  6.36 

Cost  of  freight  per  ton do...  6.00 
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The  followiDg  table  shows  the  traffic  of  St.  Marys  Falls  Canal,  Michi- 
gan, for  the  fiscal  years  1896  and  1897 ;  also  the  traffic  of  St.  Marys  Falls 
Canal,  Canada,  and  the  total  traffic  for  St.  Marys  Eiver  for  the  fiscal 
year  ending  June  30, 1897: 


Items. 


Fiscal  years — 


1897. 


Increaso. 


Decrease. 


Traffic  ef 
Canndian 
canal  for 
fiscal  year 
189t. 


Total  traf- 
fic of  St 
Marys  Rit- 
er  for  fiscal 
year  1897. 


Vessels namber. 

Lookages do... 

Tonnage: 

Registered net  tons . 

Freight do... 

Passengers number. 

Coal net  tons. 

Flonr barrels. 

^heat bnshels. 

Grain  (other  than  wheat) 

bushels 

Manufaotnred  and  pig  iron, 

net  tons 

Bsit barrels. 

Copper net  tons. 

Iron  ore do... 

Lumber M.ft.B.  M. 

Silver  ore net  tons . 

Building  stone do. . . 

Unolsssified  freight .  .do. . . 


16, 200 
7,125 

16, 648, 025 
14,  300, 332 
.28,518 
2, 815. 431 
7,570,201 
48,033,340 

11,865,127 

00,801 

254,003 

106.881 

7,217,300 

725,230 

100 

18,527 

418,855 


12,201 
5,780 

12, 277, 458 
11, 827, 369 
20,000 
2,064,270 
7, 733, 707 
41,700,722 

26.064,541 

107,036 

215. 254 

110, 746 

6,414,188 

664,123 

240 

14,450 

441,122 


163,506 


8,000 
1,345 

3, 370, 567 

2,  571, 073 

7,618 

751, 161 


7, 183, 618 


15,000,414 
7,235 


3.865 


88,830 


140 
"22,267 


1,803,121 
61, 107 


4,550 
2.717 

8, 655, 885 

8,000.218 

13,110 

871,557 

1,  664, 153 

18, 006, 205 

4,586,153 

15,021 
11,050 
0.240 
2, 130. 260 
18,  330 


4,068 


60 
07,823 


16,841 

8,497 

15.03.3,343 
15. 817, 577 
34.019 
2,035.827 
0,397.860 
59,805.087 

31,550,604 

122,057 

227.204 

110,086 

6,544.457 

682,453 

240 

14, 510 

638,045 


ESTIMATES. 

The  project  and  estimate  for  operating  and  care  of  the  canal  daring 
the  fiscal  year  ending  Jane  30,  1898,  are  as  follows: 

Labor $50,000 

General  supplies 7,500 

Repairs,  ordinary 12, 000 

Lighting  locks  and  grounds 4, 500 

Office  expenses,  includiug  a  fair  proportion  tor  the  office  of  the  engineer 

officer  in  charge 6,000 

General  contingencies 10,000 

Total 89,000 

Extraordinary  repairs  that  might  become  necessary  because  of  some 
grave  accident  are  not  included  in  the  estimates,  but  should  such  an 
emergency  arise  prompt  provision  would  have  to  be  made  to  cover  such 
repairs,  whatever  the  cost. 

St.  Marys  Falls  Canal  is  in  the  collection  district  of  Superior,  Mich.  The  nearest 
port  of  entry  is  Marquette,  but  Sanlt  Ste.  Marie  is  a  subport.  Two  beacons  stand 
npon  the  piers  at  the  western  end  of  the  canal,  and  Fort  Brady  is  within  a  mile. 

Money  statement 

Expended  June  30, 1896 $581,011.30 

Outstanding  liabilities,  June  30, 1896 5,690.94 

Total  expenditures  to  June  30, 1896 586,702.24 

Expended  during  fiscal  year  ending  June  30,  1897 $79, 207. 15 

Deduct  outstanding  liabilities  pertaining  to  preceding  year. .      5, 690. 94 

Total  pertaining  to  fiscal  year 73,516.21 

Add  outstanding  liabilities  JuneSO,  1897 4,587.84 

78,104.05 

Total  expenditure  to  June  30,  1897  (including  outstanding  liabili- 
ties)   664,806.29 
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Amonnt  (estimated)  for  fiscal  year  ending  June  30»  1898 $89, 000. 00 

Balance  ^om  allotmeat  for  preceding  year  (estimated) 19,000.00 

Additional  allotmait  xeqniied  for  fiscal  year  ending  June  30, 1898 70, 000. 00 


Expenditures  fwr  operating  and  care  of  8t,  Marye  FalU  Canal,  MioMgan, 


1888 $31,207.48 

1883 85,509.70 

1884 31,212.93 

1885 27,242.46 

1886 25,400.96 

1887 22,138.92 

1888 29,898.72 

18X9 30,749.46 

1890 84^828.86 


1891 $48,330.89 

1892 61,389.74 

1893 42,412.12 

1894 65,213.09 

1895 60,908.67 

1896 60,763.28 

1897 78,104.05 


Total 664,806.39 


Statement  of  receipts  and  expenditures  for  fiscal  year  ending  June  SO,  1897. 

Beceipts: 

Balance  at  close  of  fiscal  year  ending  June  30, 1896  (inolnding  out- 
standing liabilities) $29,151.47 

Jnly  29, 1896,  allotted 68,000.00 

January  26,  1897,  recovered  and  deposited  by  John  Power,  United 
States  district  attorney,  on  account  of  damage  done  to  Fort  Brady 
Pier,  Sanlt  Ste.  Marie,  Mich 142.06 


Expenditures: 

OfEce  expenses $4,094.72 

General  supplies 3,002.68 

Bepairs 14,174.40 

Labor 50,687.88 

General  contingencies 3,950.62 

Lights  on  locks  and  grounds 2, 193.76 


97,293.66 


78,101.05 


Balance  at  close  of  fiscal  year  ending  June  30, 1897 19, 189. 60 

List  of  contracts  in  force  during  the  fiscal  year  ending  June  30, 1897, 


Ksme  of  oontractor. 

Contract 
approved. 

Work  began. 

Date  of 
expiration. 

Emery  D.  Wehner 

Aug.  15, 1896 
do 

Forflaoal  year  ending 

iieorgp  Kemp 

Jane  80, 1897 

Vtirgaiioii  Harawan  Co. 

Aug.  19, 1896 

STATISTICS    OF   OOMMEBOE    OF    ST.  MABYS    FALLS    CANAL  FOB    THE 

SEASON  OF  1896. 

The  followiDg  report  on  commerce  passing  through  St.  Marys  Falls 
Canal  during  the  season  of  1896  is  submitted.  An  exchange  of  statis- 
tical reports  with  the  authorities  of  the  Canadian  Canal  makes  it  pos- 
sible to  include  in  this  report  the  entire  commerce  to  and  from  I^ke 
Superior. 

The  data  received,  as  well  as  that  afforded  by  the  canal  records,  were 
compiled  by  the  regular  office  force,  assisted  by  the  assistant  superin- 
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tendents  of  the  canal,  all  under  the  preneral  direction  of  clerk  Andrew 
Jackson  and  immediate  supervision  of  office  watchman  John  McMahon. 

Where  Canadian  commerce  or  vessels  are  mentioned  in  this  report, 
freight  carried  in  Canadian  bottoms  is  referred  to,  irrespective  of  the 
canal  through  which  the  vessel  passed. 

In  the  following,  the  cost  of  freight  transportation  necessarily  includes 
cost  of  loading  and  unloading  freight  and  the  tonnage  is  given  in  net 
tons  of  2,000  pounds  each. 

Summary  of  commercial  atatiatica  for  St,  Marya  River  for  aeaaon  of  1896, 

• 

Total  mile-tons 13,582,641,886 

Total  freight  carried tons..  16,239,061 

Total  valuation  placed  on  freight  carried $195, 146, 842. 49 

Average  value  per  ton  of  freight  carrieil $12.02 

Total  amount  paid  for  freight  transportation $13, 511, 615. 80 

Average  distance  freight  was  carried miles . .  836. 4 

Cost  per  mile  per  ton mill. .  0. 99 

Average  cost  per  ton  for  freight  transportation $0. 832 

Total  number  registered  vessels  using  canals 859 

Total  number  of  passages  by  unregistered  vessels  carrying  freight..  210 

Time  American  lock  was  operated days..  232 

Time  Canadian  lock  was  operated do...  218 

Total  valuation  placed  on  registered  vessels $45, 141, 500 

Total  number  of  passengers  transported 37,066 

Total  freight  carried  by — 

Registered  vessels tons..  16,227,172 

Unregistered  vessels do...  11,889 

American  vessels do...  15,591,298 

Canadian  vessels do...  647,763 

American  registered  vessels do...  15,587,669 

Canadian  registered  vessels do...  639,503 

American  unregistered  vessels do . . .  3, 629 

Canadian  unregistered  vessels do...  8,260 

The  Canadian  freight  was  4  per  cent  of  all  freight  carried. 

The  amount  of  freight  carried  to  and  from  Lake  Superior  in  1896 
exceeds  the  amount  carried  in  1895  by  1,176,481  tons,  or  by  7.8  per 
cent. 

There  were  18,615  passages  (total  American  and  Canadian  canals). 
1,141  of  these  by  72  vessels  of  less  than  100  tons  register.  The  total 
registered  tonnage  of  these  small  vessels  was  1,977,  an  average  of  28 
tons  per  vessel.  The  actual  amount  of  freight  carried  by  these  vessels 
was  only  276  tons. 

There  were  135  propellers  carrying  2,000  tons  and  more  in  their 
largest  cargoes,  aggregating  336,300  tons  and  averaging  2,491  tons;  30 
propellers  carrying  3,000  tons  and  more  in  their  largest  cargoes,  aggre- 
gating 100,924  tons  and  averaging  3,364  tons;  14  propellers  carrying 
4,000  tons  and  more  in  their  largest  cargoes,  aggregating  61,756  tons 
and  averaging 4,411  tons;  7  propellers  carrying  5,000  tons  and  more  in 
their  largest  cargoes,  aggregating  36,132  tons  and  averaging  5,162  tons. 

There  were  33  sail  vessels  that  carried  2,000  tons  and  more,  aggre- 
gating 81,283  tons  and  averaging  2,463  tons;  13  sail  vessels  that  car- 
ried 3,000  tons  and  more,  aggregating  42,628  tons  and  averaging  3,279 
tons;  and  7  sail  vessels  that  carried  over  4,000  tons,  aggregating  32,607 
tons,  averaging  4,658  tons;  and  4  sail  vessels  that  carried  5,000  tons  or 
more,  aggregating  21,270  tons  and  averaging  5,318  tons. 

The  greatest  number  of  miles  run  during  the  season  is  to  the  credit 
of  the  propeller  Kearsage^  of  the  Interlakin  Transportation  Company, 
of  Cleveland,  Ohio,  and  amounted  to  47,709  miles.  The  greatest  amount 
of  ft'cight  carried  during  the  season  is  to  the  credit  of  the  propeller 
Victory^  of  the  same  line,  aggregating  96,877  net  tons. 
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The  greatest  number  of  mile-tons  for  the  season  is  to  the  credit  of 
the  propeller  Centurian,  of  the  Hopkins  Steamship  Company,  St.  Clair, 
Mich.,  and  amounted  to  80,559,417. 

The  largest  single  cargo  by  a  propeller  during  the  season  was  carried 
by  the  Qw^sn  City,  of  the  Zenith  Transportation  Company,  of  Duluth, 
Minn.,  and  amounted  to  5,376  net  tons.  The  largest  cargo  by  a  sail 
vessel  was  carried  by  the  tow  barge  Aurania,  of  the  Corrigan  Steam- 
ship Line,  of  Cleveland,  Ohio,  and  amounted  to  5,850  net  tons. 

Vessels  were  delayed  28,828  hours  at  the  head  and  foot  of  the  Amer- 
ican Canal,  or  an  average  of  one  hour  and  thirty- three  minutes  per 
vessel.  The  passage  of  trains  and  boats  was  not  delayed  in  a  single 
instance  by  the  railway  swing  bridge  at  the  head  of  the  canal. 

The  following  tables  show  the  details  of  the  items  previously  given 
in  the  summary  statement. 

Table  No.  1  gives  the  estimated  valuation  of  freight  passing  St. 
Marys  River  in  189G.  The  valuations  are  for  the  lake  ports  of  destina- 
tion. The  relative  values  of  the  different  commodities  are  as  follows: 
Coal,  4.3  per  cent;  cereals,  47.3  per  cent;  manufactured  and  pig  iron, 
16.8  per  cent;  copper,  12  per  cent;  lumber,  4.4  per  cent,  and  all  other 
commodities,  16.2  per  cent. 

Table  No.  2  gives  the  freight  rates  on  articles  of  commerce  for  the 
season  of  1896,  the  last  line  showing  the  average  of  each.  All  charges 
of  every  kind  are  included  in  these  rates. 

Table  No.  3  shows  the  total  freight  cost  on  each  commodity,  the  fac- 
tors being  the  whole  amount  carried  of  each  and  the  average  cost  per 
unit  as  given  Table  No.  2.  The  aggregate  amount  paid  lor  freight  on 
all  the  commodities  is  also  given. 

Table  No.  4  gives  the  number  of  each  class  of  registered  vessels  using 
the  American  and  Canadian  canals,  together  with  the  valuations  of  the 
vessel  property  and  the  freight  and  passengers  carried  by  them  during 
the  season  of  1896. 

Table  No.  6  shows  for  each  season  from  1887  (inclusive)  the  average 
freight  rates  per  voyage  on  each  of  the  listed  commodities. 

Table  No.  6  shows  for  each  season  from  1887  (inclusive)  the  total  cost 
of  transportation,  the  average  length  of  voyages,  and  the  rate  per  ton 
per  mile. 

Table  No.  1. — Showing  ike  estimated  value  of  freight  through  St.  Marye  Falls  oanalsy 
Michigan  and  Ontario,  for  the  season  of  1S96, 


Items. 


Coftl: 

Aiitlinicite net  tons. 

Bituminous do... 

Flour barrels. 

Wheat bushels. 

Grain,  other  than  wh«at do... 

Msnuifactured  iron net  tons. 

Pig  iron do... 

Salt barrels. 

Copper net  tons. 

Iron  ore do... 

Lnraber M.  feetB.M. 

Silver  ore not  tons. 


Building 
TJnolassil 


ifled  fr(.i_.Iii do... 


Total. 


Quantity. 


397,210 

2, 620,  i:{0 

8, 882. 858 

63,  256, 463 

27,448.071 

93,924 

27.948 

237.515 

116, 872 

7,909.250 

684,986 

240 

17,731 

620,851 


Price  per 
unit. 


$4.75 

2.50 

8.85 

.76 

.89 

60.00 

13.50 

.75 

200.00 

3.25 

12.50 

112.00 

10.  UO 

60.00 


Valuation. 


$1,886,747.50 

0,  565, 325. 00 

34,199.003.30 

47,442,347.25 

10,704,747.60 

4,696,200.00 

377,298.00 

178, 136. 25 

23,374,400.00 

25,705,062.60 

8, 562, 325. 00 

20,880.00 

177.310.00 

31,251,060.00 


195,146,842.49 


▲rorafto  value  per  ton  of  freight  for  season  of  1895....' $10.60 

Average  value  per  ton  of  freight  for  season  of  1896 12.02 
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Tablv  No.  2,--Freight  raiea  on  artioUi  of  eommeroe  for  the  Beaaon  of  1896  through  A. 
Marys  Falle  cafmls,  Michigan  and  Ontario. 


a 

f 

1 
1 

2 
s. 

1 

! 

i 

1 
1 

1 
It 

n 
f 

I 

1 
1 

1 

1 

1 
1 

1 

I 
1 
1 

1 

1 

r 

1 

1. 

I 

DoUs. 

Ots. 

22.2 

27 

e2.fi 

34 

33.8 

32.  e 

26 

40 

30 

35 

25 

80 

80.6 

88 

34 

27 

39 

35.75 

35 

Ots. 

0t9. 

2.1 

2 

6 

1.3 

2.66 

2.8 

2.2 

2.1 

2.9 

Ot$. 

Ota. 

DoUt. 

D0U9. 

Ott. 

DoUt. 

DolU. 
0.68 

DoUi. 

DolU. 

DoUi, 

1.96 



0.45 

.76 
1.00 
.87 
.78 
.80 
.84 
.73 

3 
2.5 

1.68 

1.58 
2.64 
1.78 
1.68 

.86 

2.8 

1.9 

.88 
.45 
.80 
.81 
.70 
.68 
.83 
.87 
.71 
.89 
.75 

.40 

2.5 

2.7 

2 
6 
8 

2.75 

1.6 

.65 

"'."eo" 

1.87 
2.65 

1.37 
2.5 

1.15 

5.5 

L75 

"i."66 

36 

27 

31.5 

58 

31.4 

22 

20 

30 

35 

26.3 

35 

35 

1.43 
.63 

2.75 



2.75 

.84 

2.75 

2 

1.9 

.82 
.90 
.92 
.82 
.80 
.74 
.95 

1.75 

2 

io**' 

8 
2 

1.87 

.80 

1.50 
1.50 
L84 

* 

2.00 
1.85 

12 
10 
18 

3.25 

2 

2.12 

2.00 

25 

1.50 

".'so' 

.80 
.88 

2.5 
1.62 

1.95 

*"2.'66 

3.00 

'*i."69 
2.71 

33 

35 

26 

30 

26.66 

30 

40 

1.50 

15 

1.90 

1.60 
1.75 
1.60 

1.62 

2.87 

.60 

2.75 
3.5 

2.1 

.80 
.80 
.89 
.90 

".'so' 

.85 
.80 
.72 
.89 

1.50 
1.50 

81 
SO 

'i3.'75 

4 
2.5 

1.5 
1.8 

1.10 

2.25 

1.76 

3 
3 

2.75 
2.9 

1.37 

27 

30.63 
33 
32.5 

1.70 
1.63 
2.05 

2.37 
2 

.50 

1.50 

2.80 

82 

11 

2.5 

2.25 

1.40 

L05 

16 

L95 

.82 

1.80 

2.SS 

1.60 
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Tablr  No.  3,— Mile-tone,  eeason  of  lS96—Coat  of  carrying  freight  transported  Ikrough 
Sault  Stt..  Marie  Falls  Canal,  Michigan,  and  Sault  Sie,  Marie  Canal,  Canada, 


Items. 

Quantity. 

Price  per 
unit. 

Amount. 

Coal 

'. nettona.. 

3,023.840 

8,882,858 

63,256.463 

27,448,071 

03,034 

27.048 

237,515 

116, 872 

7,009,250 

684,986 

240 

17,731 

520,851 

$0.82 
.11 
.025 
.0226 

1.40 

1.05 
.15 

1.05 
.82 

1.80 

2.88 

1.50 

2.80 

$067,468.80 

Flour  .      ...............•.>.....•.•..•..•• 

barrela.. 

077.114.38 

Wheat    

bushels.. 

1,681.411.67 

nraiii    nt.hAr  tfiATi  iirliPAt.      .. 

do 

617.58L60 

Manufactured  iron .................. ...... 

net  tons. . 

181,403.60 

Pifflmn                      ..           

do.... 

29,346.40 

Salt 

Copper 

barreto.. 

nettona.. 

do..-. 

85,627.25 

227,900.40 

6,485,585.00 

Lumber , 

SilvAr  ora  nnd  hnllion           ..... 

MfeetB.M.. 

net  tons. . 

1,282,974.80 
559.20 

BnildiniF  stone                        ..   ............. 

do 

26.596.50 

Miscellaneooa  merchandise 

do.... 

1,197.957.30 

Total  ...... ......X,.. 

13,511,615.80 

IfOTE.— In  this  tiible  "tons "  mo  m  " net  ton-*,"  or  tons  of  2,000  ponnds.  The  total  amountof  freight 
paid  is  $13,511,615.80,  which,  divided  by  the  total  mile-tons,  13,582.641,886,  gives  the  cost  per  mile  per 
ton  as  0. 99  mill.  The  average  distance  freight  was  carried  was  836.4  miles,  which  Is  6.4  miles  more 
than  in  1895. 


Tablb  No.  4. — Classification  of  registered  vessels  and  their  valttation,  registered  tonnage, 
and  traffic  for  season  of  1896, 


Vessels. 

Num- 
ber. 

Valuation. 

RoKistered 
tonnage. 

Freight  car- 
ried. 

^^■JJiX' 

American— 

467 
325 

$35,151,400 
7, 854. 800 

495,362 
231,376 

Towt. 
11, 392, 046 
4,195.623 

20,421 

Rails  and  borffes         ................. 

Total  American     .                      ..... 

792 

43,006.200 

726,738 

15,587.669 

Canadian— 

Steaniors - 

42 
25 

1,887,300 
248,000 

21,364 
12,700 

486,043 
153,460 

16.645 

Safla  and  bareea 

Tntftl  Pftn^irliAn      

67 

2, 135, 300 

34,064 

639, 503 

Grand  total ^---r 

859 

45,141,500 

760,802 

16,227,172 

37,066 

Tablk  No.  5. — Freight  rates  on  articles  of  commerce  through  St.  Marys  Eiver  for  seasons 

indicated. 


Year. 


1887. 
1888. 
1889. 
1K90. 
1891. 
1892  . 
1893. 
1894. 
1895. 
1896. 


Cts. 

29 

17.5 

18 

18 

15 

16.5 

17 

14 

14 

11 


Ota. 

(a) 

3.5 

4 

8 

4.1 

3.1 

2.8 

2.5 

4.4 

2.5 


Ott. 

7 

(c) 

8.25 


8.5 

3.75 

2.75 

2.75 

4.5 

2.25 


$2.35 
1.80 
2.10 
1.34 
2.50 
2.15 
2.00 
.90 
1.50 
L40 


ib) 
$1.30 
1.45 
1.85 
1.17 
1.25 
1.30 
1.15 
1.05 
1.05 


Ott. 
18 
16 
18 
15 
18 
15 
12 
12 
13 
16 


$2.60 
2.35 
2.25 
2.38 
2.00 
1.40 
1.75 
1.95 
1.66 
1.05 


$1.75 

1.28 

1.14 

1.10 

.98 

1.00 

.80 

.70 

.82 


1:^ 


$4.00 
2.80 
2.70 
2.38 
2.70 
2.95 
2.35 
1.90 
2.00 
1.80 


$3.00 
1.90 
1.90 
2.25 
2.25 
2.25 
2.25 
2.25 
2.33 
2.88 


$1.15 
2.05 
2.02 
2.00 
2.00 
1.67 
1.36 
1.28 
1.20 
1.50 


I 

11 
II 


$4.00 
3.00 
3.00 
2.75 
3.58 
3.60 
3.00 
2.75 
2.50 
2.30 


•Included  In  graiii.         5  Included  in  manufactured  iron.        s  Included  in  com  and  oats. 
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Table  No.  6. — Cost  of  tran$portationj  average  length  of  voyageSf  and  rate  per  ton  per 

mile  for  eeasone  indicated. 


Year. 


Total  cost  of 
transportation, 


Average 
distance 
freight 
was  car- 
ried. 


Cost  of 
traoHpor- 
tation  pf>r 
mile- ton. 


1887 
18^8 
1889 
18\n) 
1891 
1392 
18»3 
1804 
1895 
18M 


$10, 
7. 
8, 
0, 

12, 
9, 
10, 
U, 
18. 


076. 
883, 
634, 
472, 
849, 
072, 
957, 
798, 
238, 
511, 


163.18 
077.40 
246.63 
214.90 
022.81 
850.88 
488.11 
310.20 
758.02 
615.80 


Miies. 

811.4 

806.4 

79a  4 

797.2 

820.4 

822.4 

831.9 

828.1 

830 

836.4 


MiUs. 
2.3 
1.5 
1.5 
1.3 
1.55 
1.31 
1.1 

.99 
1.14 

.99 


REPORT  OF  LIEUT.  COL.  O.  J.  LYDKCKER,  CORPS  OF  ENGINEERS,  ON 
COMMERCE  PASSING  ST.  MARYS  FALL  CANALS,  MIOHIGAN  AND 
ONTARIO,  DURING  1896. 

[Printed  in  House  Doc.  No.  242,  Fiftj-foarth  Congress,  second  session.] 

United  States  Engineer  Office, 

Detroity  Mich.,  January  22^  1897. 

General:  I  submit  herewith  a  tabulated  statement  of  water  traffic 
to  and  from  Lake  Superior  during  the  seasou  of  1896,  similar  to  such 
as  have  been  habitually  transmitted  to  Congress  soon  after  the  dose  of 
each  season  of  navigation  on  the  Great  Lakes.  The  statement  includes 
traffic  through  the  Canadian  canal  at  Sault  Ste.  Marie,  as  well  as  that 
of  the  United  States  canal,  arrangements  having  been  made  with  those 
in  control  of  the  Canadian  work  for  an  exchange  of  statistics  on  the 
same  form  as  that  heretofore  used  in  our  own  reports.  The  harmony 
of  intercourse  that  has  existed  with  our  neighbors  in  this  matter  has 
been  a  source  of  great  pleasure  and  advantage  to  our  office,  and  I  trust 
it  has  been  equally  so  to  theirs. 

The  United  States  canal  was  opened  for  the  season  of  1896  on  April 
21  and  closed  December  8,  the  old  ( Weitzel)  lock  having  been  in  use 
throughout  this  period,  and  also  the  new  800foot  JPoe)  lock  after 
August  3.  The  total  period  of  navigation  through  this  canal  was  232 
days,  or  one  more  than  during  the  season  of  1895.  The  Canadian 
canal  was  operated  ft'om  May  7  to  December  10,  covering  a  period  of 
218  days,  as  compared  with  87  days  during  the  preceding  season,  when 
it  was  first  opened  to  traffic. 

The  total  freight  through  both  cahals  during  the  season  of  1896  was 
16,239,061  net  tons,  exceeding  all  previous  records  by  nearly  one  and  a 
quarter  millions  of  tons.  But  there  was  a  reduction  of  3,383,556  tons  in 
the  freight  passing  the  United  States  canal,  as  compared  with  that  for 
the  season  of  1895,  a  result  evidently  due  to  the  fact  that  the  Canadian 
canal  has  not  heretofore  participated  in  traffic  during  an  entire  season 
of  navigation.  It  is  probable  that  this  reduction  would  have  been  less 
if  the  most  deeply  loaded  vessels  had  not  found  it  expedient  to  select 
the  Canadian  route  up  to  August  3,  1896,  when  the  Poe  Lock  was  first 
opened  to  commerce,  as  our  detailed  records  show  tliat  34  per  cent  of 
the  freight  that  passed  until  that  date  went  through  the  Canadian  lock, 
but  only  22  per  cent  after  it. 

The  noticeable  items  of  increased  freight  are  nearly  half  a  million 
tons  of  soft  coal,  or  23  per  cent  more  than  in  1895;  about  17,000,000 
bushels  of  wheat,  an  increase  of  37  per  cent,  and  over  19,000,000  bushels 
of  grain  other  than  wheat,  being  an  increase  of  230  per  cent.    The  items 
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in  which  a  decrease  is  shown  are:  Hard  coal,  10  per  cent^  salt,  12  per 
cent;  iron  ore,  2  per  cent;  lamber,  8  per  cent,  and  bnildmg  stone,  26 
per  cent.  But  the  aggregate  in  tons  of  ibis  decrease  is  qnite  insignifi- 
cant when  compared  with  the  total  service. 

We  have  not  yet  been  able  to  obtain  the  information  necessary  for 
compntiug  the  value  of  freight  involved  in  this  commerce,  with  respect 
to  prices  current  during  the  past  season,  but  estimating  it  by  the  same 
unit  prices  as  were  used  for  the  season  of  1805  it  would  aggregate 
$186,153,429.20,  an  increase  of  $26,578,299.77,  as  compared  with  that 
year. 

The  growth  of  commerce  through  the  river,  since  the  first  United 
States  lock  at  the  falls  was  opened  in  1881,  is  indicated  by  the  follow- 
ing r^urn^  of  previous  reports: 

Total  freight  daring  season  of—  Tons. 

1881 1,567,741 

1882 2,029.521 

1883 2,267,105 

1884 2,874,557 

1885 3,256,628 

1886 4,527,759 

1887 5,494,649 

1888 6,411,423 

1889 7,516,022 

1890 9,041,213 

18fl 8,888,759 

1892 11,214,333 

1893 10,796,572 

1894 13,195,860 

1896 15,062,580 

1896 16,239,061 

Very  respectfully,  your  obedient  servant, 

G.  J.   LyDE(  KER, 

Lieut,  OoLy  Corps  of  Engineera. 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  8,  A, 


Statement  of  water  traffic  to  and  from  Lake  Superior  for  the  season  of  1896 ^  as  shown  61/ 
statistics  of  the  United  States  and  Canadian  canals^  at  Sault  St^.  Marie^  MichUjan,  and 
Ontario. 


Items. 


VesMlsa saraber.. 

Lockages do . . . 

Tonnage,  registoretl,    net 

tonii 

Tonnage,  freight,  not  tons. . 

Passengera number. . 

Coal,  bard net  tons.. 

Coal,  soft do 

Floar barrels. 

Wheat bushels.. 

Grain,  other  than  wheat, 

bnshels 

Manufactured     and     pig 

iron nottous.. 

Salt barrels.. 

Copper net  tons.. 

Iron  ore do 

Lnmber M  feet  B.M.. 

Silver  ore net  tons.. 

Building  stone do. . 

Unclasalfled   fn)ight,6  net 


102,201 

224. 324 

103,  005 

6,402.166 

658,640 

240 

16.591 

420,802      100,0491      620,861      463,806        67,643|       12 


a  Steamers,  13,404:  saiK  4,391;  unregistered,  820 ;  total,  18, 615. 

h  The  item  of  unclassiiied  freight  includes  2,358  tons  of  wool  and  91  tons  of  bides. 
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The  United  States  Canal  was  opened  April  21  and  closed  December  8, 1896 ;  season, 
232  days.  The  Canadian  Sault  canal  was  opened  May  7  and  closed  December  10; 
1896;  season,  218  days. 

United  States  canal  was  open  to  navigation  during  the  season  of  1895,  231  days. 
United  States  canal  was  open  to  navigation  daring  the  season  of  1896,  232  days. 


K  K  4* 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,  ST.  MARYS  RIVER,  MICHIGAN. 

This  improvement  has  been  in  progress  since  1883,  the  object  being 
to  make  a  deep-water  channel  for  commerce  through  the  St.  Marys 
River  by  a  route  that  can  be  navigated  at  night  and  that  is  11  miles 
shorter  than  the  one  formerly  followed.  The  original  estimate  was 
for  a  channel  17  feet  deep  and  300  feet  wide,  but  the  project  has,  by 
subsequent  modifications,  grown  to  call  for  a  navigable  depth  of  20  feet 
and  such  width  of  channel  as  is  essential  for  safe  navigation.  The 
route  was  opened  to  navigation  June  7, 1894.  Work  has  continued  since 
then  to  date,  with  the  object  of  widening  the  channels  first  opened. 
Pi'ogress  on  the  work  to  June  30, 1896,  is  summarized  in  the  Eeport  of 
the  Chief  of  Engineers  for  1896,  pages  2877, 2878. 

WORK  DURING  THE  FISCAL  YBAR  ENDING  JUNE  30,  1897. 

Operations  during  the  year  have  comprised  work  as  follows: 

Item  0. — Removing  shoal  off  Six-Mile  Point  and  widening  channel 
above  it,  under  contract  with  W.  A.  McGillis  &  Co.,  of  Chicago,  III., 
dated  September  19, 1895. 

Item  U. — Widening  channel  below  cut  through  Island  No.  1,  Sugar 
Island  Bapids.  under  contract  with  H.  T.  Dunbar,  of  Sault  Ste.  Marie, 
Mich.,  dated  June  27, 1896. 

Item  F. — Widening  angle  at  foot  of  Hay  Lake,  under  contract  with 
Hickler  Bros.,  of  Sault  Ste.  Marie,  Mich.,  dated  June  29, 18i»6. 

Item  O, — ^Widening  channel  of  Middle  Neebish  below  dike  and  at 
turn  into  Little  Mud  Lake,  under  contract  with  Hingston  &  Woods,  ot 
Buiialo,  N.  Y.,  dated  June  30,  1896. 

The  total  amount  of  excavation  accomplished  under  these  contracts 
during  the  year  was  603,262.45  cubic  yards,  at  rates  of  10^  cents  per 
cubic  yard  for  Item  C  (material,  clay,  and  sand);  9-ft^  cents  for  Item  B 
(material,  clay,  and  sand);  21^  cents  for  Item  F  (material,  sand,  clay, 
■  stone,  and  bowlders) ;  34^^  cents  for  Item  G  (material,  clay,  sand,  and 
bowlders).  These  rates  relate  to  excavation  of  material  overlying  the 
specified  grades,  half  rates  being  paid  in  each  case  for  material  between 
that  grade  and  a  plane  1  foot  lower  within  designated  channel  limits. 

In  addition  to  the  foregoing,  H.  W.  Hubbell  &  Oo.'s  dredge  was 
engaged  in  the  spring  of  1897,  with  necessary  tugs  and  dump  scows, 
to  do  some  urgent  work  at  different  points.  The  agreed  price  for 
work  by  this  plant  was  $12.25  per  hour  of  actual  work.  The  dredge 
worked  on  the  Waldo  Shoal,  Hay  Lake,  from  June  10  to  June  28,  when 
the  removal  of  the  shoal  was  completed.  Time  worked,  144 J^  hours; 
total  excavation,  6,939  cubic  yards  of  clay,  sand,  and  bowlders;  cost, 
$1,772,78,  or  26J  cents  per  cubic  yard.  The  dredge  then  moved  to  the 
foot  of  Hay  Lake  and  commenced  the  work  of  removing  stone  and 
bowlders  from  the  channel  that  was  dredged  in  1893-94,  the  sweeping 
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raft  having  shown  that  this  portion  of  the  channel  havS  become  obstructed 
since  that  time.  Up  to  Jnne  30,  inclusive,  the  dredge  had  worked  there 
25^  hours  and  excavated  1,512  cubic  yards. 

The  result  of  all  work  done  during  the  year  has  been  to  remove  dan- 
gerous obstructions  from  the  line  of  travel,  and  to  so  widen  the  improved 
channel  at  some  of  the  most  critical  points  as  to  make  navigation  very 
much  safer. 

The  operations  referred  to  above  are  more  fully  detailed  in  the  fol- 
lowing extract  from  a  report  prepared  by  Assistant  Engineer  Joseph 
Sipley,  who  had  immediate  charge  of  the  work: 

Item  C, — Shoal  off  Six  Mile  Point  and  widening  channel  0  to  800  feet  for  a  dietanoe  of 
10,000  feet—ContTSLct  dated  September  19,  1895;  W.  A.  McGIIUb  &  Co.,  of  Chicago, 
m.,  contractors:  rates,  10^  cents  per  cnbio  yard,  bank  measure,  to  20  and  21  foot 
grades,  and  hall  rates  for  first  foot  below  specified  grade;  material,  clay  and  sand. 

Three  dredges  continued  work  till  December  3  and  resumed  again  April  21.  Num- 
ber of  hours  worked,  3,402 ;  delayed,  1,617;  excavation,  418,941  cubic  yards,  scow 
measure.  The  raft  was  swung  over  this  section  in  November  and  June.  The  few 
spots  now  remaining  above  grade  will  be  removed  during  .)  uly. 

Item  E, —  Widening  channel  belotc  islands  at  Little  Rapids,  ISOJteet  toidth  and  8,260  feet 
loii^.— Contract  dated  June  27.  1896;  H.  T.  Dunbar,  Sault  Ste.  Marie,  Mich.,  con- 
tractor; rates,  9  fa  cents  per  cubic  yard,  bank  meaHure,  to  20-foot  grade,  and  half 
rates  betw^n  20  and  21  feet;  material,  clay  and  sand. 

Work  was  begun  with  one  dredge  on  August  19,  stopped  for  winter  season  Novem- 
ber %,  and  resumed  April  28.  Time  worked,  1,673|  hours ;  lost  by  delays,  468^  hours ; 
scow  measure  of  excavation,  289,486  cubic  yards.  The  section  was  finished  on  June  8, 
and  was  so  well  dredged  that  no  ridges  were  left  between  tbe  narrow  cuts  taken,  and  it 
was  ouly  necessary  to  swing  the  r»ft  once  over  this  section.  The  duplicate  compu- 
tations for  the  final  estimate  were  finished  June  30  and  the  computed  bank  measure 
of  material  excavated  above  the  20- foot  grade  is  207,375.35  cubic  yards;  between  20 
and  21  feet,  35,396.65,  aud  below  the  21 -foot  grade,  or  outside  specified  side  slopes  of 
two  to  one,  73,290.04,  making  a  total  of  316,062.04  cubic  yards.  Total  cost  for  exca- 
vation, $22,057.22. 

Item  F, — Widening  angle  at  foot  of  Hay  Lake,  160  feet  loide  by  1^760  feet  Jong, — Con- 
tract dated  June  29,  1896;  Hickler  Brothers,  Sault  Ste.  Marie,  Mich.,  contractors. 
Rates*  21^^^  cents  per  cubic  yard,  bank  measure,  to  21-foot  grade,  aud  half  rates 
between  21  and  22  feet.     Material,  sand,  clay,  stone,  and  bowlders. 

Work  was  begun  with  one  dredge  on  August  11,  stopped  November  25,  and  was 
resumed  on  April  23.  Time  worked,  1,029  hours ;  delayed,  189  hours.  Scow  measure 
of  excavation,  68,765  cubic  yards.  A  diving  outfit  worked  during  May  100  hours, 
lost  by  breakages  8  hours,  and  raised  101  yards  of  bowlders.  Three  examinations 
with  the  raft  bars  were  made  in  May.  The  section  was  finished  on  May  15,  1897. 
Amounts  for  final  estimate  computed  in  duplicate  were  47,348.04  above  21-foot  grade, 
7,887.70  between  21  and  22  feet,  11,462.46  below  22  feet  or  outside  side  slopes, 
making  a  total  of  66,698.20  cubic  yards. 

This  improvement  has  been  of  special  advantage  to  navigation.  While  no  acci- 
dent has  happened  at  this  place,  it  has  been  dangerous  for  tbe  large  boats  and  tows 
to  meet  there  on  account  of  the  large  angle  of  deflection  (38i°)  between  tbe  two 
courses. 

Item  G,—  Widening  at  angle,  head  of  Little  Mud  Lake,  and  widening  ckannelfrom  angle 
to  lower  end  of  Middle  Xeebish  Dike,  300  feet  wide  by  9,600  feetlong, — Contract  dated 
June  30,  1896;  Hingston  &  Woods,  Bnfi'alo,  N.  Y.,  contractors.  Material,  clay,  sand, 
and  bowlders.  Rates,  34.5  cents  per  cubic  yard,  bank  measure,  to  21-foot  grade ; 
half  rates  between  21  and  22  feet. 

Work  was  begun  on  July  23  with  one  dredge;  stopped  November  30,  when  the 
dredge  was  sunk  by  running  ice ;  was  raised  two  weeks  later.    Work  was  resumed 
on  April  28.    Time  worked,  620  hours ;  delayed  274.    Excavation,  50,642  cubic  yards,  . 
scow  measure.    The  diving  outfit  worked  132  honrs,  was  delayed  25  hours,  and 
raised  47  yards  of  bowlders.    This  section  will  be  finished  daring  July. 

Hire  of  dredge, — Agreement  dated  May  7,  1897.  Rate,  $12.25  per  working  hour. 
H.  W.  Hubbell  &  Co.'s  dredge.  No.  3. 

On  October  16,  the  steamer  Waldo  struck  a  bowlder  on  an  unknown  shoal  and 
broke  several  plates.  The  shoal  was  then  located  with  the  raft  bars,  and  a  detailed 
survey  made  thereof  by  taking  soundings  10  by  10  feet  apart.  Tbe  shoal  was  about 
100  feet  west  of  ranges  aud  500  feet  southeast  of  the  Nine  Mile  Point  Sboal.  It  was 
about  30  feet  wide  and  ^00  feet  long.  The  shoal  est  water  was  16i  feet.  HubbelFs 
dredge  began  work  on  this  shoal  June  10,  and  finished  removal  of  shoal  on  June  28. 
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Namber  of  hours  worked,  144^1^ ;  lost  by  d  elays,  34?^ .  Excavation,  6,939  cubic  yardo, 
scow  measure.  In  that  part  of  tbe  angle  foot  of  Hay  Lake  which  was  dredged  in 
1893  and  1894  there  are  nnmerons  bowlders,  some  of  which  have  been  moved  by  the 
towlines,  as  the  boats  always  slow  down  in  niakhig  the  turn.  The  channel  there  is 
being  deepened  by  the  Hubbell  dredge,  which  has  worked  25$^  hours,  has  been 
delayed  2^§  hours,  and  has  excavated  1,512  cubic  yards,  scow  measure. 

General  remarks, — Over  100  stakes  were  driven  to  mark  cross  sections  and  limits  of 
the  channel  improvements.  Thirty  gauge  boards  were  placed  in  position  for  use  of 
contractors.  '  Over  30,000  soundings  were  taken  for  season  or  final  estimates,  all 
of  which  have  been  mapped  and  also  platted  on  the  cross-section  sheets.  New  tri- 
pods have  been  placed  on  10  triangulation  stations.  The  buoys,  ranges,  and  stone 
foundations  for  4  new  light  cribs  were  located  and  the  coordinates  computed.  The 
tug  Myra  and  quarter  boat  Hay  Lake  have  been  extensively  repaired. 

Surveys  and  examinations. — Daring  the  winter  surveys  were  made 
covering  the  areas  represented  by  the  four  contracts  in  force,  sound- 
ings resumed  and  mapped,  computations  for  final  estimates  of  contract 
work  were  made,  and  also  of  the  amount  of  material  required  to  be 
removed  for  the  purpose  of  widening  and  deepening  the  present  cut 
through  the  Middle  Neebish.  Repeated  examinations  were  made  with 
the  sweeping  raft  in  various  localities  in  connection  with  work  in  prog- 
ress or  in  searching  for  suspected  or  reported  obstructions.  In  this 
way  several  small  bowlders  or  loose  stones  were  found  projecting  above 
grade  in  the  Middle  Neebish  Channel,  and  they  were  promptly  removed, 
the  services  of  the  nearest  diving  plant  being  obtained  in  open  market 
for  this  purpose. 

The  improved  Hay  Lake  Channel  is  now  a  reasonably  safe  one, 
except  the  Middle  Neebish  section,  where  the  width  is  only  300  feet. 
The  cut  there  is  through  solid  rock,  the  sides  are  vertical,  and  the  cur- 
rent is  more  rapid  than  at  any  other  part  of  the  route.  Vessels  pass- 
ing through  this  reach  generally  keep  closely  on  the  mid-channel  range, 
thereby  risking  collision  between  those  moving  in  opposite  directions. 
If  they  leave  the  range  and  misjudge  their  distance  from  it  they  risk 
striking  on  the  dangerous  edge  of  the  rock  cut.  In  either  case  there 
is  grave  danger  of  a  large  vessel  being  sunk  in  this  narrow  channel, 
and  if  such  mishap  should  occur  a  long  blockade  would  follow.  This 
would  be  a  very  serious  matter  for  the  vast  commerce  of  the  river. 

The  estimated  cost  of  the  improvement  was  $2,659,115,  and  the 
amount  appropriated  to  date  is  $2,165,000.  The  appropriation  of  the 
remaining  $494,115  is  required  for  work  in  the  Middle  Neebish  section 
in  order  to  make  this  part  of  the  improvement  reasonably  safe  for 
navigation.  With  the  vast  commerce  going  through  this  channel  a 
width  of  300  feet  in  submerged  rock  cutting  and  a  swift  current  is  not 
reasonably  safe,  but  decidedly  unsafe.  This  might  not  be  so  if  all 
traffic  were  in  one  direction  or  if  it  were  by  single  vessels,  but  the 
meeting  of  the  largest  class  of  deep  draft  vessels  in  tows,  bound  in 
opposite  directions,  is  a  very  different  matter. 

The  commerce  concerned  in  this  improvement  is  that  of  the  St.  Marys 
Eiver,  full  details  of  which  are  given  in  connection  with  the  report  on 
'*  Operating  and  care  of  St.  Marys  Falls  Canal;"  during  the  navigation 
season  of  1896  it  amounted  to  16,239,061  freight  tons,  valued  at 
$195,146,842.49. 

Hay  Lake  Channel  is  in  the  coUection  district  of  Superior,  Mich.  The  nearest  port 
of  entry  is  Mar(|uette,  but  Sault  Ste.  Marie  is  a  subport.  The  nearest  light-house 
is  the  entrance  light  at  the  north  end  of  the  channel,  and  26  otlier  lights  mark  the 
channel  itself.    The  nearest  fort  is  Fort  Brady,  at  Sanlt  Ste.  Marie. 

Total  expenditure  to  June  30,  1896 $1,877,858.96 

£zx>endea  during  fiscal  year,  excluding  outstanding  liabilities 63, 159.41 

Totalezpenditureto  June  30, 1897.. 1,941,018.37 
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Maneif  statemef' 

Jvljl,  1886, 1>ft1«noe  unexpended 387,283.51 

June  90, 18irr,  amonnt  expended  daring  fieoal  year 63,159.41 

Jolyl,  1897,  balanoe  unexpended 224,134.10 

Jnly  1, 1897,  ontetanding liabilities $17,470.35 

Jnly  1, 1897,  amount  covered  by  nnoompleted  oontraote 9, 886. 00 

27,856.86 

Joly  1, 1897,  balance  arailable 196, 767. 75 


Amount  (estimated)  required  for  oompletion  of  existing  project 494, 115. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 494,115.00 

Submitted  in  compliance  with  reouirementa  of  sections  2  of  rirer  and 

•  harbor  acts  of  1866  and  1867  ana  of  sundry  ciyil  act  of  June  4^  1897. 


AjfpnpriMHan$  for  improving  Emff  Lmke  CkmnfuH,  8t,  Mwry$  Biver^  Miehigan, 

August  2. 1882 $200,000.00 

Ju&5, 1884 125,000.00 

August  5,  1886 150,000.00 

August  11, 1888 600,000.00 

September  19, 1890 400,000.00 

March  3, 1891  (sundry  civil  act) 300,000.00 

August  5,  1892  (sundry  civil  act) .'. 115,000.00 

March  3, 1893  (sundry  oivU  act) 225,000.00 

August  18, 1894  (sundry  civil  act) 150, 000.00 

Total 2,165,000.00 

Receipts  from  salee  of  ftiel  to  officers,  between  March,  1883,  and  March, 

1^ 124.90 

Repayment  of  disallowance,  voucher  9,  November,  1886  (see  p.  2245, 

Report  of  Chief  of  Engineers,  1887) 6.76 

Repsy  ment  of  disallowance,  part  of  voucher  8,  August,  1894  (see  p.  3052, 

Report  Chief  of  Engineers,  1895) 10.82 

Total 142.47 


IM  of  coniraeU  inforoo  during  ihofi9cal  gear  ending  Jnne  SO,  1897* 


Contract  Ap- 
proved. 

WorkbeguL 

D»toofezpl. 
ntion. 

Bomarks. 

W.  A.  MoGUJis  &  Co 

H.T.Dniib»r 

Oct.  24.1895 
July  11«  189e 
....  do    -  ... 

Apr.  27, 1806 
Ang.  10, 1806 
Ang.11,1806 
July  28, 1806 

July    1,1807 

do 

do 

do 

Kmo-Ij  completed. 
Work  completed  Jane  8. 

Hlokl«rBrM 

CloeedH*7  24.1807. 
Kewly  completed. 

Flngttflfi  *r  WiHHli 

JiilylB,18M 

KK5. 

IMPROYEMENT  OF  CHEBOYGAN  HARBOR,  MICHIGAN. 

The  present  project  of  improvement  calls  for  a  channel  200  feet  wide 
and  15  feet  deep  from  deep  water  in  the  Straits  of  Mackinaw  to  the 
State-road  bridge  over  the  Cheboygan  Biver.  The  improvement  was 
commenced  in  1871  and  work  done  since  then  has  served  to  meet  the 
reqairements  of  commerce  np  to  the  present  time;  the  channel  was 
redredged,  in  part,  in  1895.  The  report  of  the  Ohief  of  Engineers  for 
1896,  pages  2723-2724,  summarizes  the  history  of  operations  to  June 
SO,  1896. 

BNG  97 189 
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No  work  has  been  done  daring  the  last  fiscal  year  except  record  work 
in  the  office  and  that  attaching  to  sapervision  and  examination  of  the 
harbor. 

Under  provisions  of  the  river  and  harbor  act  of  Angnst  1 7, 1894,  an 
estimate  for  increasing  the  navigable  depth  to  18  feet  was  snbmitti^, 
and  the  act  of  June  3,  1896,  appropriated  912,000  for  this  purpose. 
The  total  estimated  cost  of  the  project  was  $33,000,  and  it  will  not  be 
expedient  to  enter  upon  it  until  the  means  available  will  suffice  for 
dredging  the  entire  length  of  channel  to  the  prescrilted  depth  for  a  width 
of  at  least  125  feet  An  additional  appropriation  of  $10,000  would 
accomplish  this  object. 

Cheboygan  is  in  tbe  Michigan  ooUeotion  diBtrioti  and  the  nearest  port  of  entiy  is 
Grand  Haven,  Mich.    The  neareet  Ught-hoase  Is  on  the  crib  at  entranoe  to  the  harbor. 

Original  estimated  oost  of  dredging  and  pier  construction,  1871 $395,000. 00 

Whole  amount  expended  to  June  30, 1897 147,999.49 

Money  statement. 

July  1. 1896,  balance  unexpended ,. $12,070.66 

June  30,  18£f7,  amount  expended  during  fiscal  year  (including  $3.06  paid 
by  Treasury  Department  account  Flint  and  Pere  Marquette  K.  R.  Co.) .  70. 06 

July  1, 1897,  balanea  unexpended 12,000.61 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1899    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriation$  f&r  improviMg  harbor  at  Chebojfgim,  Miok, 


March  8, 1871 $10,000 

JunolO,  1872 15,000 

March  3, 1873 15,000 

June  23,  1874 15,000 

March  3, 1875 15,000 

August  14,  1876 10,000 

June  18,  1878 8,000 

March  3, 1879 3,000 

June  14, 1880 6^000 


MaTch8,1881 $6,000 

August  2, 1882 10,000 

July  5,  1884 6.000 

August  5,  1886 15,000 

August  11,  1888 15,000 

June  3,  1896 12,000 

Total 160,000 


OOMMERCIAI.    8TATISTICB,  CBKBOTOAN    HARBOR,  HICHiaAH,    FOB    OALBNDAB    TXAB 
BKDmO  DKCKMBBR  31,  1896. 

BntrawM  and  eUara%oe$. 


Calendar  year. 


1887... 
1888  a. 
1889... 
1890  a. 
1891 ... 


Number. 


1,587 

"i'iis 
'i'isi' 


Tennsge. 


406,921 


453,466 
'867,'660 


Calendar  year. 


1892 
1898 
1894 
1R96 
1896 


Nnmber. 


1,384 
1,249 
1,360 
1,211 
1,288 


Tonnage. 


845,174 
808,129 
879,845 
878.291 
879,089 


•XTot  stated. 


Digitized  by 


Google 


APFBNDIX  K  K — ^RXPOBT  OF  LIBUT.  COL.  LTDEGKEB.      3011 

Bseeiptt  and  iMpmemU  hp  v€8mI,  1896. 
[Compiled  from  stotemento  ftundahed  by  Hir.  P.  H.  Home  and  the  depaty  ooUeotor  of  onitomi.] 


Artiolee  reeelTed. 


▲rtidee  shipped. 


Tout. 


Cold 

Floor 

Grain 

Groceriee  and  produce 

Hay  and  feed ^ 

Loga 

Lnmber,  poles,  etc 

Hill  wtaff. 

HlaoeUaaeoiia  merohandifle,  etc. 
Tan  hark 

Total 


Floor 

Lumber,  tieo,  polea,ele , 

Loga 

MUTetnir. 

If  iaceUaneooi  merohandiae,  etc. 
Taa  bark 


Totil. 


700 

880,126 

15,000 

•10 

7,  BOB 

8,000 


802,  OU 


KK6. 

mPROVEMENT  OF  ALPENA  HASBOB  (THUNDEB  BAT  BIYER),  MICHIGAN. 

This  harbor  is  the  result  of  improvements  made  in  the  lower  reach  of 
Thunder  Bay  Biver  and  the  approach  to  it  through  shoal  water  in 
Thunder  Bay.  The  first  improvement  was  made  by  local  enterprise, 
work  by  the  Government  having  been  commenced  in  1876.  The  history 
of  operations  since  then  is  summarized  in  the  report  of  the  Ghief  of 
Engineers  for  1896,  pages  2725-2726. 

No  work  was  done  at  the  harbor  during  the  last  fiscal  year  except  to 
examine  the  channel  in  order  to  ascertain  its  navigable  condition.  This 
examination  shows  that  the  channel  heretofore  dredged  to  a  depth  of 
15  feet  has  shoaled  to  a  navigable  capacity  of  only  12^  feet.  Funds  on 
hand  will  permit  the  dredging  to  be  done  that  is  needed  to  restore  the 
depth  required  for  the  present  commerce  of  the  harbor,  and  the  work 
will  probably  be  done  during  the  ensuing  fiscal  year. 

No  estimate  is  submitted  for  farther  work. 

Ali>ena  is  in  the  oollection  district  of  Hnron^  Mich.,  ftud  the  nearest  port  of  entry 
is  Port  Huron  Mich.    The  nearest  light-house  is  at  the  entrance  to  the  narbor. 

Original  estimate  of  cost,  1876, 1881,  and  1889  (aggregate) $55,861.48 

Whole  amonnt  expended  to  June  90,  18d7 41,697.28 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $9,991.77 

June  30, 1897,  amount  expended  during  fiscal  year 189.05 

July  1, 1897,  balance  unexpended 9,802.72 


Appropriations  far  improving  harbor  at  Alpena  (Thunder  Bap  Biver)  ^  Mtoh. 

Thunder  Bay  Harbor,  Michigan : 

August  14, 1876 $4,500 

August  2, 1882 16,000 

September  19,  1890 5,500 

Thunder  Bay  Birer,  Michigan: 

September  19,  1890 10,000 

July  13,  1892 10,000 

Alpena  Harbor,  Michigan : 

August  17, 1894 4,000 

June  3, 1896 2,500 

Total 51,600 
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OOMMERCIAI.  STATISTICS  OF  ALPENA  HARBOB  (THUKDBB  BAT  RIYBB)  MIOHIOAK  VOB 
THB  CALENDAR  TBAB  ENDING  DBCEMBBB  81,  1890. 

Entranoea  and  elemramc6$. 


Calendar  year. 

Number. 

Tmmi^v. 

1808 

848 
1,888 
£848 
1.8M 

847,978 

1894 

808,881 

1885 

885,888 

1888....... ..c........ ,-.... x,..,..w.r,,T.,rr 

878,881 

BeodpU  and  $MpmenU  h}f  ve$9a,  1896. 
(Gompiled  tnm  stetament  ftunishad  bj  the  oolleotor  of 


▲rtloles  reoeiTed. 


Ton*. 


ArtlolM  ahipped. 


Tons. 


Oo^ 

FUh 

Grain,  hay,  and  Ibed 
Logs  And  Inrober .... 

Merohandiae 

Oil 

Salt 

Stone 

Solphnr 

Total 


18,874 
400 
645 
80,924 
8,634 
510 
280 
900 
600 


Lnmber,tiflo, 
Merebandise 
Paper  polp  •« 


948,718 
8,640 
8,887 


84.087 


Totil. 


266,887 


K  K  7. 

IMPROVEMENT  OF  SAGINAW  RIVER,  MICmGAN. 

The  present  project  of  improyement  aims  for  a  channel  200  feet  wide 
and  14  feet  deep  from  Saginaw  Bay  to  the  upper  limits  of  Bay  Gity, 
and  from  there  a  channel  of  the  same  width  12  feet  deep.  The  report 
of  the  Chief  of  Engineers  for  1896,  pages  2727-2728,  sammarizes  the 
history  of  operations  ap  to  Jane  30, 1896. 

OPERATIONS  DUBINa  THB  LAST  FISCAL  YBAB. 

The  contract  with  Edmand  Hall,  of  Detroit,  Mich.,  dated  May  9, 1895, 
for  dredging  the  bar  at  month  of  Saginaw  Biver  expired  June  30, 
1896,  at  which  time  the  amount  of  excavation  called  for  by  the  contract 
was  completed.  To  suspend  work  at  that  time  would  have  left  an 
abrupt  break  in  the  channel,  and  it  was  accordingly  arranged  that  the 
contractor  should  continue  work  until  the  dredged  cut  on  which  he  was 
engaged  should  be  completed  to  deep  water.  Work  with  that  object 
in  view  was  in  progress  from  July  1  to  14,  the  amount  excavated  during 
that  period  being  7,097  cubic  yards.  This  completed  the  work  as 
designed  and  operations  were  thereupon  suspended.  The  total  amount 
excavated  was  119,595  cubic  yards  and  the  contract  price  was  23  cents 
per  cubic  yard,  scow  measure. 

The  last  river  and  harbor  act  requires  the  preparation  of-^ 

estimates  of  cost  of  improyemeDt  of  the  Saginaw  River  from  its  head  to  a  point  in 
Saginaw  Bay,  with  a  yiew  of  secnring  a  channel  two  hundred  feet  wide  and  an 
increase  in  depth  to  fourteen  feet  from  the  head  of  the  river  to  the  Third  Street 
Bridge,  so  called,  in  Bay  City,  thence  of  the  same  width  to  Saginaw  Bay,  with  a 
view  to  secnring  an  increase  of  the  depth  of  the  channel  to  sixteen  feet ;  also,  to 
submit  plans  and  estimates  for  improving  the  west  channel  of  the  Saginaw  River 
between  the  Middle  Ground  and  West  Bay  City,  with  a  view  to  securing  a  depth  of 
said  channel  to  fourteen  feet;  also,  to  Improve  the  Shiawassee  River  from  the  Sagi- 
naw River  to  the  Bad  River,  Bad  River  to  the  village  of  Saint  Charles,  and  the  Flmt 
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BiTer  from  the  Shiawassee  as  &r  as  praetioable,  to  snob  an  extent  as  wUl  afforS  a 
reliable  navigation  for  lisbt- draft  boats  between  Saginaw  River  and  the  village  of 
Saint  Charles,  and  on  theTlint  River  as  far  as  practicable. 

The  party  for  the  required  sarveys  of  the  river  and  its  tributaries 
was  organized  January  21, 1897,  and  the  work  required  on  the  main 
river  was  completed  at  the  end  of  the  month;  it  consisted  in  taking 
soundings  through  the  ice  in  the  West  Channel  at  Bay  City,  and  across 
the  bar  at  the  mouth  of  the  river  in  Saginaw  Bay.  This,  with  surveys 
made  in  1895,  afforded  all  requisite  data  for  preparing  the  estimate 
called  for  by  Congress  with  re8x>ect  to  the  Saginaw  Biver. 

The  field  work  of  the  survey  of  the  Bad,  Shiawassee,  and  Flint  rivers 
was  begun  February  1  and  completed  February  19.  The  reduction  of 
the  field  notes  and  the  preparation  of  the  maps  were  completed  in 
April. 

The  estimates  called  for  by  Congress  will  be  submitted  in  a  special 
report  at  an  early  date. 

The  completion  of  the  improvement  under  the  existing  project  can  be 
accomplished  only  by  continuous  work,  and  by  such  large  appropria- 
tions as  would  be  necessary  for  that  course;  but  it  is  believed  that  the 
present  requirements  of  commerce  may  be  met  by  maintaining  the  pres- 
ent conditions,  and  for  this  purpose  an  appropriation  of  $20,000  would 
probably  suffice  till  June  30, 1899.  This  amount  is  therefore  submitted 
below,  subject  to  such  change  as  may  be  determined  by  Congress  on  its 
consideration  of  the  special  report  in  relation  to  the  new  project  called 
for  by  the  act  of  June  3, 1896. 

The  river  is  in  the  eoUection  district  of  Horoni  Mich.,  and  the  nearest  port  of  entry 
is  Port  Hnron,  Mich.    There  is  a  light-hbose  at  the  month  of  the  riyer. 

Estimated  cost  of  snooessive  projeots,  1867  to  1882 $289, 7d5.00 

Estimated  cost  of  project  of  1882 446,000.00 

Total - 785,795.00 

Carried  to  snrplasfand 1,000.00 

Whole  amount  expended  to  Jane  30, 1897 709, 117.27 

Money  statement 

Jnly  1, 1896,  balanee  nnexpended $50,604.19 

June  w,  1897,  amount  expended  during  fiscal  year 11,971.46 

Jnly  1, 1897.  balance  nnexpended 88,632.73 

July  1,1897,  outstanding UabUities 10.00 

July  1, 1897,  balance  available '. 88,622.78 

( Amountthatoanbeprofitablvexpended  infiscalvear  ending  June  SO,  1899    20^  000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


AppropriaHoni  f&r  improving  Saginaw  Biver,  MicMgan. 


June  23,  1866 $67,600 

March  2,1867 28,000 

July  25, 1868  (aUotment) 9, 000 

July  11, 1870 1,500 

June  23,  1874 15,000 

March  3,1875 80,000 

August  14, 1876 11,000 

June  18,  1878 25,000 

March  3, 1879 8,000 

June  14,  1880 16,000 

March3,l«8l 10,000 

August  2, 1882 125,000 


July5,1884 $50,000 

August5, 1886 * 33,750 

August  11, 1888 65,000 

September  19, 1890 75, 000 

July  13, 1892 100,000 

August  17, 1894 40,000 

June3^1896 40,000 

Total 748,750 

Carried  to  surplus  fund 1, 000 

Balanee 747,760 
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COHMBRCIAI.   0TAT18nC8,   SAGINAW    HIVBR,   MXCHIQAK,   FOR  CALBNBAR  TSAR 

INO  DKCBMBBR  31,  1896. 

Entranoei  and  oUaranoes, 


Ctlendar  year. 

Namber. 

Tonnage. 

1893 

1,290 
226 
226 
189 

898,487 

1894 

72,707 
72,689 

1896 

1890 

48,762 

BeoeipU  and  sMpmenU  ^  vessel,  1896, 
ICompaed  from  atatement  f amiahed  by  the  deputy  ooUector  of  onatema,  Saginaw,  lOoh.] 


Ariiolea  received. 


Tona. 


Articlea  ahlpped. 


Tona. 


Coal.... 
Loga — 
Lumber 
Stone... 


36,276 

407.600 

7,000 

20,881 


Total. 


471,100 


Flour 

Grain 

Hayandfbed.... 
Lime  and  cement 

Lumber 

ICaehinery.. 

Miaoellaneooa ... 

PotaCbea 

Salt 

Total 


1,126 
18,200 
20,000 

6,000 
120,750 
12.000 

1,732 

4.80O 
60,980 


KK8. 

IMPROVEMENT  OF  SEBEWAING  RIVER,  MICHIGAN. 

The  first  improvement  at  this  place  was  made  in  1875^  when  a  narrow 
channel  6  feet  deep  was  dredged  firom  the  6-foot  curve  m  Saginaw  Bay 
to  the  mouth  of  the  river,  and  some  dredging  was  also  done  within  the 
river  itself,  by  which  it  was  straightened  and  deepened  to  6  feet.  The 
total  cost  of  this  work  was  $8,000.  The  river  and  harbor  act  of  March 
3, 1879,  provided  for  a  resurvey  of  "Sebewaing  Harbor,"  and  that  of 
June  14, 1880,  appropriated  $7,000  for  deepening  the  channel  to  7  feet. 
As  recommended  in  the  report  on  the  survey  dated  April  21, 1880,  the 
money  was  applied  accordingly  in  1880-81,  and  resulted  in  deepening 
by  about  1  foot  the  previously  dredged  channels.  Examinations  or 
surveys  were  again  made  under  the  acts  of  August  2, 1882,  Septem- 
ber 19, 1890,  July  13, 1892,  and  August  17, 1894. 

In  accordance  with  the  requirements  of  the  last-named  act  the  fol- 
lowing plan  of  improvement  and  estimate  of  cost  were  prepared  and 
submitted  to  Congress: 

Plan  of  improvement — ^To  dredge  the  entrance  channel  to  a  width  of 
100  feet  and  depth  of  8  feet  below  the  datum  plane  of  the  survey  of 
1895.  At  the  present  stage  of  water  in  the  lake  this  would  give  a  navi- 
gable depth  of  barely  5^  feet.  The  length  of  dredged  channel  would 
be  about  15,000  feet,  and  the  amount  to  be  excavated  is  estimated  to  be 
111,267  cubic  yards,  scow  measurement. 

Estimate  of  cost — The  material  to  be  dredged  is  compact,  a  mixture 
of  sand  and  gravel  in  some  parts,  hardpan  and  bowlders  in  others. 
The  cost  of  its  removal  may  be  averaged  at  30  cents  per  cubic  yard, 
which  would  make  the  total  cost  of  the  proposed  improvement,  in  round 
numbers,  $37,000,  estimated  as  follows: 

DiedgiDg  111,267  cubic  yards,  at  30  cents $33,380.10 

Add  10  per  cent  for  oontiDgenciee 3,338.01 

Total 36,718.11 
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The  act  of  Jaue  3, 1806,  appropriated  $5,000  for  work  in  accordance 
with  the  foregoing  plan.  It  being  quite  apparent  that  no  usefnl  results 
could  be  obtained  by  the  expenditure  of  so  small  a  sum,  work  on  the 
project  has  not  yet  been  commenced.  If  the  improvement  is  made,  it 
should  be  started  with  at  least  $15,000  available  for  expenditure.  With 
that  amount  it  would  be  possible  to  make  a  narrow  channel  from  the 
8-foot  curve  in  Saginaw  Bay  to  the  mouth  of  the  river,  the  distance 
being  nearly  3  miles. 

The  river  is  in  the  ooUeotion  diatriot  of  Huron,  Mloh.,  and  the  nearest  port  of 
Mitty  \b  Port  Huron,  Mioh.    There  \b  a  light-hoose  at  the  month  of  the  Saginaw  River. 

Money  Hatemeni. 

Jnly  ly  1896,  balanoe  unexpended $5,000.00 

July  1, 1897,  balance  unexpended 5,000.00 

(Amount  ^estimated)  required  for  completion  of  existing  project 32, 000. 00 

Amonnttiiat  can  be  profitably  expendea  in  fiscal  vear  ending  JuneSO,  1899  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriatian$  for  improving  Sehewaing  Biver,  Miokig4»m, 

Maroh8.1875  (river  and  harbor) $8,000 

June  14, 1880 7,000 

June  3, 1896 ; 5,000 

Total 20,000 


OOMHSJRdAL    STATI8TIG8,  SKBEWAING    RIYKB,  MICHIGAN,   FOB    OALBNDAE    TKAE 
KNDmG  DECKMBSB  81,  1896. 

BeoeipU  and  $hiptnmt$, 
[Compiled  from  statement  Amished  by  Messn.  John  C.  Liken  A.  Co.] 


Articles  received. 


BTDdldinff  etone 

OmTTT. 

Drain  and  sewer  pipe. . . 
Lumber,  Istb,  and  shingle 
Iferohandlse  (feneral) . . 
Salt „ 

Total 


Tons. 


4,870 
1,000 

520 
5,?50 
82,000 

560 


48,900 


Articles  shipped. 


Apples  and  grapes. 

Brick 

Coal 

Grain 

Hay 

Lumber,  eto 

Miscellaneous 

Staves 

Total 


Tons. 


1,776 

5,000 

70,000 

11.984 

8,000 

4,675 

1.840 

25,000 


128,274 


Thirty  per  cent  of  the  above  is  now  carried  by  water,  and  it  ie  represented  that 
80  per  cent  more  will  be  added  to  lake  shipments  after  the  harbor  is  improved. 


K  K  g. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HUROK, 

MICHIGAN. 

This  improvement,  wholly  artificial,  was  made  between  1872  and  1885, 
and  it8  maintenance  is  of  the  most  vital  importance  to  all  commerce 
pai^sing  through  Lake  Huron.  A  coiideused  history  of  the  work  is  given 
in  the  Keport  of  the  Chief  of  Eiigiueers  lor  18'J6,  pages  2730-2731. 
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Operations  daring  the  last  fiscal  year  were  confined  to  a  few  mioor 
repairs  of  piers,  the  work  having  been  done  by  day  labor  nnder  the 
supervision  of  the  custodian  of  the  harbor. 

The  total  amount  expended  in  improving  the  harbor,  its  maintenance, 
and  tor  the  supervision  and  control  of  vessels  entering  for  slielter  to 
June  30, 1897,  is  $1,196,304.86,  of  which  $5,102.84  was  spent  during  the 
last  tiscal  year. 

The  harbor  was  carefully  examined  June  27, 1897.  The  timber  super- 
structure of  the  work  is  in  an  advanced  stage  of  decay,  and  that  of 
the  main  breakwater  is  so  weakened  that  it  is  likely  to  be  destroyed  by 
any  severe  storm  in  the  near  future.  Its  reconstruction  can  not  safely 
be  postponed  much  longer,  and  when  this  is  done  it  should  be  rebuilt 
in  masonry.  An  additional  appropriation  of  $250,000  is  required  for 
doing  the  work  properly  and  economically,  and  it  should  be  available 
for  expenditure  during  the  year  ending  June  30,  1899. 

The  number  of  vessels  that  took  refuge  at  the  harbor  during  the  past 
fiscal  year  was  1,143,  with  a  total  tonnage  of  421,346.73.  The  grand 
total  of  vessels  entering  for  shelter  during  the  calendar  years  1877  to 
1896,  inclusive,  is  23,802,  the  tonnage  of  which  aggregated  7,857,282. 
The  size  of  vessels  sheltered  in  1877  averaged  289  tons,  and  in  1896  this 
average  had  increased  to  351  tons. 

Sand  Beach  is  in  the  collection  district  of  Haron,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.  One  light-honse  and  three  beacons  mark  the  entrances 
to  the  harbor,  and  there  is  a  life-saying  station  inside. 

Original  estimated  cost  of  the  work $1,442,600.00 

Amount  carried  to  surplus  fond 80,000.00 

Whole  amount  expended  to  June  30, 1897 1,196,804.86 

Money  statement 

July  1, 1896,  balance  unexpended $114,797.96 

June  80, 18^,  amount  expended  during  fiscal  year 5, 102. 84 

July  1, 1897,  balance  unexpended 109,695.14 

July  1, 1897,  outstanding  Uabilities 882.00 

July  1, 1897,  balance  available 109,318.14 

r  Amount  that  can  be  profitably  expended  Infiscalvear  ending  JunedO,  1899  250, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acta  of  1866  and  1867  and  of  sundry  dvil  act  of  June  4, 1897. 


AjppropriaHcn$f&r  improvimg  luurlwr  of  refuge  mt  Samd  Beaeh  (Lake  Buran),  HM. 


MarchS,  1871 $100,000 

June  10,  1872 100,000 

March3, 1873 75,000 

June  28,  1874 75,000 

March  3, 1875 100,000 

August  14,  1876 75,000 

June  18,  1878 100,000 

March3,  1879 75,000 

June  14, 1880 76,000 

MarchS,  1881 60,000 

August  2, 1882 75,000 

July  6, 1884 75,000 


Angnst5, 1886 $75,000 

August  11,  1888 70,000 

September  19, 1890 30,000 

July  13, 1892 160,000 

August  17, 1894 20,000 

June  8, 1896 16,000 

Total 1,886,000 

Carried  to  surplus  fiind 30, 000 


1,806,000 
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No.  1. — Sumwuurff  of  ve$9$l$  $keltered  in  ike  karhcr  of  refugo  at  Sand  Boaoh,  Mi6k.ffrom 
Jnl$  If  1896,  to  Juno  SO,  1897. 


Direction  of  wind  at  time  of 

1896. 

1807. 

TotaL 

eater  iBg. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Deo. 

Apr. 

May. 

Jane. 

North: 

Steem 

Sail 

92 
9 
9 

15 
8 

• 

10 
8 
8 

14 

4 
4 

2 
5 
2 

2 

26 

5 
16 

6 
0 
2 

06 
48 

Tow  ............................ 

5 

47 

Totel 

186 

Northwest  t 

1 
4 

9 
2 

6 

18 
8 
6 

29 
4 
17 

18 
2 
9 

1 

14 

1 
11 

26 
15 
17 

2 

2 

117 

Sftil 

88 

Tow 

66 

Total 

216 



West: 
•  Hteam ,,,,,_,,-,, 

6 
7 

4 

9 

6 
6 

U 
15 
10 

20 
8 
16 

28 
6 
12 

2 

...... 

6 

6 
4 

1 
1 

78 

Sail 

60 

Tow .  ■■«•.•••«••«■•••..■..■•>•• 

60 

Total 

178 

Soathwest: 

Rtftam ,...,. ....T  , 

2 
7 

1 

16 
28 

4 

16 
8 
8 

7 

4 
7 

81 
17 
28 

2 
1 

7 
6 

1 

8 
8 
2 

8 
18 
6 

91 

Hatt 

87 

Tow  ...•••....... 

46 

Total 

1 

226 

_____ 

_ 

..^^.. 

Soath: 

Steam 

4 
4 

4 
• 
8 

12 
11 
2 

16 
6 
8 

4 

4 
1 

8 
1 
2 

1 
2 

47 

Sail 

84 

Tow 

16 

Total 

1 

96 



..... 

.  .... 



" 

Sontheast: 

Steam 

S 
6 

11 
16 
2 

7 

4 
8 

8 

1 

12 
2 
6 

2 

6 

4 

6 
10 
2 

68 

Sail 

48 

Tow 

It 

Total 

119 

East: 

Steam 

1 

6 

1 
8 

4 
2 

1 

1 
2 

1 

u 

Sail 

5 

Tew 

4 

Total 

n 

* 

Northeast: 

Bt^^am  ....„.., 

1 
2 

1 
2 

19 
2 
6 

6 

8 

12 
6 

10 

17 
6 

6 

8 
2 
2 

68 

Bail 

n 

Tow 

84 

Total 

108 

..... 

IConthly  total: 

Steam 

40 
85 

14 

66 
69 
28 

90 
4A 
84 

06 
86 

40 

110 
44 
64 

9 

1 

66 
17 
28 

64 

41 
46 

27 
89 
11 

667 

Sail 

818 

Tow 

268 

'rmAm^ 

89 

148 

170 

IJBO 

218 

10 

101 

160 

77 

1,148 
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'So.2»—CUu9yUd  idhh  of  tannage,  hy  monih$,  $Mtered  in  <ft«  karhnr  ofr^uge  mt  Samd 
Beaoh,  Miok.,  from  Julf  1, 189$,  to  Jwm  SO,  1897. 


HoDih. 


Ko. 


Tons. 


Sail. 


No. 


Tow. 


No. 


Tonow 


TotoL 


Now 


Tons. 


1806. 

July 

Aago0t 

Soptember 

Oetober 

November 

Dooember , 

1897. 

^■■::::- 

Jane 

Total 


40 
60 
00 
06 
110 
9 


18,764.74 
27,605.78 
54,517.46 
43,820.78 
69,173.66 
1,946.80 


36.798.70 

32,702.58 

5,843.04 


2,846.79 
6,271.40 
2,071.48 
8,744.66 
6,802.04 
09.06 


1,86L06 
8,390.81 
2,495.86 


4,689.04 
10,88S.f8 
17,18L06 
20,294.67 
28.liB.49 


14,077.24 

20,144.88 

3,830.06 


148 
170 
180 
218 
10 


101 

166 
77 


90,700.67 
48,762.06 
74.660.09 
67,865.96 
99,159.18 
2,046.86 


61,227.09 
56.287.77 
1U677.45 


557     274,679.48 


818 


27,472.14 


268 


119,196l11 


U14S 


431,846.78 


No.3.^^«m^  amd  tonnage  of  vesteU  $heUored  im  ike  harbor  ofrtfugo,  Samd  Beach, 
Mieh.,  187?  to  1896,  induHve, 


GalfliuUr  year. 

Steam. 

Sail. 

Tow. 

TotaL 

Total 
Teieela. 

tonnage. 

1877 

Tont. 
63,966 
104.025 
133,080 
158.720 
144.645 
146, 132 
177,122 
150,518 
106,364 
196.335 
271,327 
271,017 
289,710 
325.852 
206,017 
362,486 
248,451 
321.511 
856,632 
246.477 

Ton*. 
27,609 
89.690 
45,750 
55,630 
55,960 
26,504 
82.718 
84,724 
29,426 
33,790 
83.689 
30.756 
87,022 
38.826 
27,076 
20.466 
20.807 
22,061 
26.888 
24,621 

2VNM. 

50.064 
00.282 
100,006 
147.260 
127,855 
114.067 
114.091 
122,980 
151.607 
140.862 
153,087 
202,191 
166,896 
169.104 
171,067 
162,606 
113.915 
184,034 
167,237 
105.088 

Tont, 
142,619 
243,006 
278,926 
861,610 
828,460 
286.703 
823.926 
814,222 
877.397 
370,087 
458.108 
613.864 
403,537 
588,782 
401,060 
564,556 
378,268 
478,506 
550.668 
877,087 

498 
781 
921 
1,317 
1,176 
1.022 
1,139 
1,142 
1,168 
1.304 
1,447 
1.624 
1,512 
1,675 
1^341 
1,441 
982 
1,150 
1,204 
1,073 

289 

1878 

811 

1870 

808 

1880 

275 

1881 

279 

1882 

280 

1883 

284 

1884 

276 

1885 

896 

1886 

284 

1887 

817 

1888 

816 

1880 

836 

1800 

839 

1801 

806 

1802 

886 

1803 

886 

1804 

416 

1806 

457 

1896 

851 

Total 

4,450,006 

684,006 

2,714,178 

7,867,282 

28,802 

872 

K  K  lo. 
IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICfflOAN. 

An  oatline  of  the  history  of  this  improvement  to  June  30, 1896,  is  in 
the  Report  of  the  Chief  of  Engineers  for  1896,  pages  2881-2889. 

'So  work  has  been  done  here  since  1892,  but  in  Jnne,  1897,  a  complete 
examination  of  local  conditions  was  commenced,  including  a  resurvey 
of  the  waterway.  The  timberwork  of  old  dikes  is  wholly  rotten  above 
water,  and  the  ice  protecting  pilework  at  their  ends  must  be  renewed. 
The  available  balance  of  appropriations  for  the  canal  will  suffice  for 
this  purpose,  and  therefore  no  additional  estimate  is  submitted. 

St.  Clair  Flato  Caoal  is  in  the  collection  district  of  Detroit.  Mich.  The  naareet 
port  of  entry  is  Detroit.    Two  light-houses  stand  npon  its  banks. 

Money  statement, 
Jnly  1, 1896, balance  unexpended $4,586.04 

Jnly  1, 1897, balance  nnezpended 4,586.54 

July  1,1897,  outstaudiug  liabilities 138.00 

July  1, 1897,  balance  available 4,448.64 
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ApprcprUMmufor  imprwiMg  Si.  OUOr  FlaU  Comal,  MicMgam, 

June  18. 1878 $5,000 

March  S,  1879 8,0i)0 

Jnn«  14,1880 2,500 

AnKuet  5, 1886 18,750 

AugDBt  11, 1888 75,000 

September  19, 1890 80,000 

Total 764,810 


June  28,1866 $80,000 

March  2, 1867 150,000 

Jnlv   25,1868 86,000 

April  10, 1869 142,660 

July   11,1870 16,500 

March  3, 1871 1,500 

June  10,1872 4,000 

March  3,1873 100,000 


NoTB.— The  appropriatioDB  of  1852,  $20,000,  and  1856,  $45,000,  are  not  taken  account 
of,  for  the  reason  that  they  did  not  enter  into  the  improvement  of  St.  Clair  Plata 
Canal,  the  first  having  been  expended  in  building  a  dredee  and  the  second  in  dredg- 
ing the  North  Channel  of  the  South  Pass.  From  March  3, 1881,  the  amounts  allott^ 
for  operating  and  oaie  of  St.  Clair  Plata  Canal  are  rendered  separately. 


K  K  II. 
OPERATING  AND  CARE  OP  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

Conforming  to  the  method  that  has  been  followed  since  the  canal  was 
opened  to  navigation  in  1871,  a  custodian  was  present  on  the  work  dur- 
ing the  season  of  navigation  to  watch  the  passage  of  vessels,  enforce 
regulations  respecting  navigation  through  the  canal  and  its  approaches, 
and  supervise  such  work  as  was  requisite  for  ordinary  care  and  repair 
of  the  canal  dikes.  Expenditures  on  this  account  during  the  fiscal  year 
were  $2,162.81. 

The  estimated  cost  of  operation  and  care  for  the  fiscal  year  ending 
June  30, 1898,  in  accordance  with  the  methods  heretofore  followed,  is 
$5,000,  viz: 

Salary  of  custodian $1,600 

Labor 1,000 

Misoellancoos  repairs  and  general  oontingencies 2,500 

Totia 5,000 

But  it  is  submitted  that  the  limited  project  of  the  past  should  be 
very  much  enlarged,  and  provision  made  for  a  much  more  effective 
supervision  of  the  great  commerce  now  passing  through  the  canal.  My 
last  annual  report  outlined  what  is  believed  to  be  needed  in  this  respect, 
as  follows: 

There  shonld  be  two  watchmen  on  duty  at  all  times,  day  and  nigbt,  one  stationed 
at  the  npper  entrance  to  the  oanal  and  the  other  at  the  lower  entrance.  This  would 
rec^uire,  in  addition  to  the  custodian,  six  watchmen,  to  serve  in  three  watches  or 
reliefs.  A  telephone  line  should  be  established  between  the  upper  and  lower  watch 
stations,  and  the  custodian  shonld  be  supplied  with  a  steam  lanuch,  and  a  suitable 
office  should  be  erected. 

Such  an  organization  is  essential  to  the  satisfactory  supervision  of 
traffic  through  the  canal,  and  it  would  also  enable  a  careful  record  of 
passing  vesisels  to  be  made,  thus  securing  accurate  statistics  of  the 
commerce  between  the  upper  and  lower  lakes.  The  value  of  such  sta- 
tistics needs  no  explanation,  and  there  is  no  place  at  which  they  could 
be  obtained  so  readily  as  at  St.  Glair  Flats  Canal. 

The  dikes  of  the  canal  need  extensive  repairs.  The  crib  superstruc- 
ture has  become  thoroughly  rotten ;  large  sections  of  it  have  fallen  away ; 
iron  bolts  project  from  1  to  2  feet  above  what  remains,  and,  as  a  whole, 
it  is  in  an  utterly  dilapidated  and  disreputable  condition.    All  the  old 
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timbers  should  be  removed  down  to  the  water  surface  and  the  earth 
baclr  of  the  pile  revetment  graded  to  suitable  slopes.  These  repairs 
will  cost  about  92  per  linear  foot,  or,  for  the  two  dikes,  a  total  of 
$30,000.  The  old  pile  structures  by  which  the  ends  of  the  dikes  are 
protected  are  badly  rotted  above  the  water  and  partially  broken  down. 
They  should  all  be  cut  down  to  and  rebuilt  above  the  water  surface. 
The  estimated  cost  of  this  work  is  $8,000. 

Under  this  modified  project  the  estimated  cost  of  operating  and  care 
of  the  canal  for  the  next  year  would  be  about  as  follows: 

Obo  ciiBtodian •••  $1,600 

Six  watchmen,  at  $750  each 4,320 

Office  building 6^000 

Telephone  line 2,500 

Steam  launch 2,000 

Oi>eratiug  steam  launch 1,500 

Oeneral  repairs  of  dikes  and  pile  protection S8,000 

Contingencies,  including  office  expenses 5,000 

Total 59,820 

For  subsequent  years,  under  this  project,  the  cost  of  operating  and 
care  would  probably  fall  to  about  $10,000  or  $12,000  annually. 

St.  Clair  Flats,  is  in  the  collection  district  of  Detroit,  Mich.    The  nearest  port  of 
entry  is  Detroit.    Two  light-houses  stand  upon  its  bank*. 

Money  statement. 

Expended  to  June  so,  1896 $71,519.89 

Outstanding  liabilities  June  30, 1896 388.06 


Total  expenditures  to  June  30, 1896 7L907.97 

....  .__./!._-_„, -iding  June  30, 1897 $2,376.89 

pertain ing  to  preceding  year. .         388. 08 


Expended  during  fiscal  year  ending  J  une  30, 1897 $2, 375. 

Deduct  outstanding  liabilities 


Total  pertaining  to  current  fiscal  year 1, 987. 81 

Add  outstanding  liabuities,  June  30, 1897 175.00 


3,162.81 


Total  expenditures  to  June  30, 1897,  including  outstanding  liabilities    74^  070. 78 


B$Umate8fcr  year  ending  June  SO,  1S98. 

If  old  project  be  continued $5,000 

If  new  project  be  adopted 60^000 


Ba^^emditwree  fer  operating  and  care  of  St,  Clair  Flate  Oandl,  Miekigam. 


1882 $8,786.69 

1883 5,668.87 

1884 2,532.15 

1885 4,906.59 

1886 9,539.11 

1887 1,819.53 

1888 1,510.00 

1889 20,315.00 

1890 2,158.16 


1891 $2,020.20 

1892 1,888.67 

1893 2,675.93 

1894 3,592.18 

1895 1.993.82 

1896 2,501.57 

1897 2,162.81 

Total 74^070.78 
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Siatemmi  of  r§09ipt$  imd  mp$mMurm  f&r  JUcdl  ftor  mdHmg  Jume  SO,  1897, 

Reoeipta: 

Bihluiod  at  eloM  of  fiscal  year  ending  Jane  90, 1886  (indading  out- 

Btandinff  liabilities) $2,823.48 

July  29, lf96,  aUotted 2,600.00 

4^828.48 
Rxpenditares: 

Ordinary  repain $281.16 

Salary  of  eastodian 1,600.00 

Gontingendee 431.66 

2,162.81 

Balance  at  dote  of  fiscal  year  ending  June  80, 1887 2;  660. 62 


KK  za. 

mPROYEMEMT  OF  MOUTfi  OF  BLACK  RIVER.  HICHIGAH. 

The  bar  and  middle  ground  in  the  St.  Olair  Biver  at  the  month  of  the 
Black  was  dredged  to  a  depth  of  15  feet  in  the  years  1872-1875,  and 
redredged  to  16  feet,  1889-1892.  An  outline  of  operations  to  June  30, 
1896,  is  contained  in  the  Annual  Bei>ort  of  the  Chief  of  Engineers  for 
1896,  page  2735. 

The  shoal  having  re-formed,  contract  for  redredging  to  a  depth  of  16 
feet  was  entered  into  May  13,  1897,  with  Edmond  Hall,  of  Detroit^ 
Mich.  Operations  commenced  June  1, 1897,  but  soon  afterwards  were 
suspended  on  account  of  accident  to  the  contractor's  plant.  The  amount 
excavated  to  the  dose  of  the  year  was  therefore  only  729  cubic  yards. 
It  is  probable,  however,  that  t^e  work  will  be  completed  during  the 
summer  (1897). 

This  shoal  encroaches  on  the  main  channel  in  the  St.  Clair  Biver, 
through  which  all  commerce  between  the  upper  and  lower  lakes  must 
pass,  and  it  'is  vitally  important  to  this  commerce  that  the  shoal  be 
prevented  from  re-forming  to  such  an  extent  as  to  endanger  navigation 
in  that  locality;  an  appropriation  of  $10,000  for  application  when  the 
emergency  arises  would  be  a  wise  precautionary  measure. 

The  river  is  in  the  oollection  district  of  HnroD,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.  The  nearest  light-honse  is  at  Fort  Gratiot,  distant 
aboat  2  miles. 

Original  estimated  cost  (1871)  of  removing  middle  ground  to  depth  of— 

16  feet $67,320.00 

18  feet 157,520.00 

Whole  amount  expended  to  June  30, 1897 86, 928. 73 

Money  statement 

July  1,189&  balance  unexpended $7,614.06 

June  30, 1897,  amount  expended  during  fiscal  year. 42.79 

July  L 1897,  balance  unexpended 7,571.27 

July  1,1897,  outstanding  liabilitieB $94.86 

July  1, 1897,  amount  covered  by  uncompleted  contracts 5, 927. 10 

— — — — ^-^      6, 021. 96 

July  1,1897,  balance  available 1,549.31 

(Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    10, 000. 00 
•(Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


Digitized  by 


Google 


3022      REPORT  OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 


Appropriation$  f&r  improvimg  Si,  Clair  Bwer  ai  mouth  of  Blaek  River,  dUMgom. 


Month  of  Blftok  River,  in  St. 
Clair  River,  Miobigan: 

Jun6l0,1872 $15,000 

St.    Clair    River,    at  mouth  of 
Black  River,  Michigan : 

March  3, 1873 15,000 

June  23,  1874 15,000 

March  8,1875 10,000 

June  18,  1878 1,600 


Mouth  of  Black  River,  Michigan : 

August  11,1888 $10,000 

September  19, 1890 10,000 

July  13,1892 10,000 

August  17,1894 4,000 

Juno  3,  1896 4,000 

Total 94,500 


Abstraei  of  propoaaU  for  dredging  bar  at  mouth  of  Blaek  Biver.  MlehigaUf  received  i« 
reeponse  to  advertieement  dated  April  17, 1897,  and  opened  May  7, 1897. 


Ho. 


"Same  aad  addieM  of  bidder. 


Per  oubio 

y*rd,  scow 

measnro- 

ment. 


Edmund  Hall,  Detroit,  Mich 

Joseph  R.  McCnllnm,  Port  Hnron,  Mich, 
Carkla.  Stiokncy  &  Cram,  Detroit,  Mich. 
James  Rooney,  Toledo,  Ohio 


10 
21 


Contract  in  force  with  Edmund  Hall  for  dredj 
Michigan,  dated  May  13, 1897,  approved  May  fSO, 
1, 1897;  date  of  expiration  July  29,  1897. 


g  bar  at  mouth  of  Black  River, 
Date  of  beginning  work  June 


K  Ri3- 


IMPROVEMENT  OP  BLACK  RIVER  AT  PORT  HURON,  MICHIGAN. 

This  stream  passes  through  the  city  of  Port  Huron,  Mich.',  and  emptiefl 
into  the  St.  Glair  River;  its  improvenient  was  commenced  under  the 
river  and  harbor  act  of  September  19,  1890,  which  with  subsequent 
acts  contemplated  dredging  the  river  channel  to  a  depth  of  16  feet  from 
the  mouth  up  to  Washington  Avenue.    Progress  of  the  work  to  June 

30. 1896,  is  summarized  in  the  report  of  the  Chief  of  Engineers  for  1896, 
pages  2733-2734. 

The  result  of  work  done  up  to  the  close  of  1893  was  to  make  a  chan- 
nel 16  feet  deep,  for  a  distance  of.  9,700  feet  above  the  mouth  of  the 
river,  the  width  of  dredged  channel  diminishing  from  150  feet  at  the 
mouth  to  only  50  feet  at  the  upper  section.  No  work  was  done  between 
1893  and  the  spring  of  1897,  and  by  that  time  the  narrower  parts  of  the 
channel  bad  become  so  filled  that  vessels  drawing  8  feet  could  not  pass 
through,  and  the  wider  sections  below  had  shoaled  in  several  places  to 
a  depth  of  from  10  to  12  feet  The  work  of  redredging  the  channel  was 
Uiereupon  commenced  May  25, 1897,  under  a  contract  entered  into  May 

13. 1897,  with  Edmund  Hall,  of  Detroit,  Mich.  The  work  was  still  in 
progress  at  the  close  of  the  fiscal  year,  the  amount  of  material  excavated 
in  the  meantime  being  16,844  cubic  yards. 

The  approved  project  for  this  improvement  is  that  of  January,  1891, 
contemplating  a  channel  16  feet  deep  from  the  mouth  of  the  river  to  the 
Orand  Trunk  Railway  Bridge,  with  a  width  varying  from  160  to  75  feet, 
according  to  locality;  its  estimated  cost  was  $75,000.  Ko  estimate  for 
^'continuing  the  improvement  up  to  Washington  avenue,"  as  appro- 
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I«iated  for  by  the  river  and  harbor  acts  of  Aagnst  17. 1894,  and  June 
3, 1^,  has  been  called  for  by  Oongress  and  none  has  oeen  submitted. 
The  total  amonnt  appropriated  to  date  is  $43,000.  It  will  require  the 
remaining  t32,000  of  the  estimate  to  restore  the  depth  of  channel  and 
complete  it  with  a  depth  of  16  feet  to  the  limits  indicated  by  Congress. 
It  should  be  observed,  however,  that  experience  shows  the  narrow  chan- 
nel will  very  soon  become  filled  up  unless  the  river  banks  be  properly 
docked  or  revetted,  and  it  is  a  question  whether  such  work  should  not 
be  done  by  local  enterprise  as  a  prerequisite  to  fiirther  dredging  by  the 
Government'. 

This  Tiver  is  in  the  collection  district  of  Haron,  Mich.,  and  the  nearest  port  of 
entrv  is  Port  Hoion,  Mich.  The  nearest  light-hoose  is  at  Fort  Gratiot,  distant  about 
2  miles. 

Original  esiimated  cost  of  15-foot  channel,  1889 166,110.00 

Original  estimated  cost  of  16-foot  channel,  1891 75,000.00 

Whole  amount  expended  to  Jnne  80, 1897 85, 284. 99 

Money  statement 

Jnlyl,  1896,  balance  unexpended f7,896.l5 

Jnne  30,1897,  amonnt  expended  during  fiscal  year 131. 14 

Jnlvl,  1897,  balance  nnexpended 7,765.01 

Jnly  1, 1897,  outstanding  liabiUties $1,531.36 

Jnly  1*  1897,  amount  covered  by  uncompleted  contracts 4, 152. 48 

6,683.83 

July  1,1897,  balance  available 2,081.18 

(Amount  (estimated)  required  for  completion  of  existing  project 82, 000. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1899    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


JfifrapriaUons  for  improving  Black  Siver,  JfioM^on,  at  Port  Huron. 

September  19, 1890 $25,000 

Jnly  19i  1^92 10,000 

August  17, 1894 4^000 

June  3^1896 4,000 

Total 43,000 


AMrmat  of  propoomU  for  ^tredging  Black  River,  at  Port  Hwon,  MiMgtm,  rwdvod  la 
I  to  advorUtommtt  dated  Apnl  17, 1897,  and  opened  Mag  7, 1897. 


ITa 


»  and  sddnM  of  bidder. 


P«roaUo 
yard,  scow 


Xdnmid  HaU,  D«tn»lt,  MIoh 

Joaeph  S.  If  oCoUom,  Port  Haitm,  Mich. . 
Carkiii,  Stiokney  ft  Cram,  Detroit,  Mioh. , 
Jamas  Booaay,  ToleAo,  (Mio 


8 
3i 
25 
14 


Contract  in  force  with  Edmund  Hall  for  dredging  Black  River  at  Port  Hoson, 
Bfich.,  dated  May  13, 1697,  approved  May  20, 1897.  Date  of  beginning  work,  May  26, 
1897;  date  of  expiration,  July  17, 1897. 
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OOMMBBGIAL   BTATIBTICS,  BLACK    BITER,   laCHIOAN,  FOB    GAUBNDAB    TBAB  ENDIHO 

DBCEMBKB  31,   1896. 

Enirancei  and  olearaneet. 


Ciaendtfyesr. 

Number. 

Tonnage. 

Celendttr  yew. 

Number. 

Tennage. 

1B89 

1,612 
3,225 
2,820 

078.480 
547,954 
578,480 

1808 

002 
605 
687 
888 

71,415 

1880......  

1804 

88^788 

Ig9] 

1896 

80^660 

l£92a 

1898 

7X860 

•  Notitated. 

[Compiled  from  itatementB 


BeoHpU  and  shipmenU  hjf  969891, 1896. 

fjunlBbed  by  Mr.  F.  I.  Merymen,  end  the  speeial  deputy 
toms  at  Port  Huron,  Mieh.  ] 


eoUaotorof  4 


AitioleB  reoeiyed. 


Tone. 


Artlolee  ahipped* 


.Tone. 


Briok 

Coal 

Cord  wood 

Fiber  wood 

Logs.... 

Lumber,  shinglee,  ete 
Hlaoellaneons 

Total 


79,510 
81,027 
7,087 
25,848 
26,000 
17,519 


186,087 


Laths 

Lumber... 

Totd 


600 


2.888 


Sixty-three  veaselBy  representing  a  total  grosB  tonnage  of  15|128,  were  quartered 
here  dnring  the  winter  of  1896-87. 


K  K  X4. 


IMPROVEMENT  OF  PINE  RIVER,  MICHIGAN. 

The  improyement  of  this  river  was  oomnieneed  in  1875,  when  the  bar 
at  the  janction  of  the  Pine  with  the  St.  Glair  Biver  was  removed,  and 
a  channel  100  feet  wide  and  12  feet  deep  dredged  for  a  distance  of 
4,000  feet  npstream.    The  total  cost  was  t5,000. 

The  river  and  harbor  act  of  July  13, 1892,  called  for  a  preliminary 
examination  of  Pine  Biver  at  St.  Glair  Gity,  and  the  act  of  August  17, 
1894,  directed  that  a  project  be  prepared  and  an  estimate  of  cost  made. 
The  latter  was  submitted  under  date  of  November  30,  1895,  and  is 
published  in  Beport  of  Ghief  of  Engineers  for  1896,  page  2745.  At 
that  time  the  channel  had  shoaled  until  there  were  places  with  depths 
of  only  9  feet.  The  plan  of  improvement  adopted  was  to  dredge  the 
river  from  its  moutii  to  Belknap's  brickyard,  a  distance  of  about  5,800 
feet,  the  dredged  channel  to  be  100  feet  wide  and  14  feet  deep  tbr  a 
distance  of  2,500  feet  upstream,  and  thence  75  feet  wide  with  a  depth 
of  12  feet;  the  estimated  cost  of  the  project  was  tl0,560. 

The  act  of  June  3, 1896,  appropriated  t5,000  for  this  improvement, 
and  uuder  contract  of  September  14, 1896,  with  Garkin,  Stickney  & 
Gram,  of  Detroit,  Mich.,  operations  were  commenced  September  24 
and  completed  November  16, 1896.  The  channel  was  dredged  to  the 
prescribed  depth  and  width  for  a  distance  of  2,500  feet  upstream,  and 
thence  to  the  brickyard  to  a  width  of  about  30  feet  (one  dredge  cut) 
and  depth  of  12  feet.  The  total  quantity  excavated  was  46,326  cubic 
yards,  scow  measure;  the  contract  price  was  8f  cents  per  cubic  yanL 
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The  appropriation  of  $5,5(>0,  being:  the  balance  of  the  estimated  cost, 
will  be  reqaireil  to  complete  the  iuiprovemeut. 

The  river  in  in  tfae  oollection  district  of  Horon.  Mich.  The  nearest  port  of  entry 
Is  Port  Uurou,  Mich.  The  nearest  light-house  i^  at  Fort  Oratiot,  distant  about  13 
miles. 

Money  statement. 

July  1, 1896,  balance  unexpended $5,000.00 

June  SO,  1897,  amount  expended  during  fiscal  year 4,452.95 

July  1, 1897,  balaroe  unexpended • 547.05 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 560. 00 
Amount  that  can  be  nrofitabl^  expended  in  fiscal  year  endinjf  June  90, 1899      5, 560. 00 
Submitted  in  compliance  with  reqniremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cItU  act  of  June  i,  1897. 


Appn^priaiion$  for  improving  Pine  Biver,  Miehigan, 
Total 10,000 


March  3, 1875 $5,000 

June  3, 1896 5,000 


OOMUXRCIAL    STATISTICS^   FOffS    RIYKR,    MICHIOAlf,   FOR    OALENDAB   YBAB    BHDING 

DBGBMBBR  31,  1896. 

BeeHfU  and  shipmenU  by  water. 
[OompIM  from  stotemmt  furniahad  by  Mesan.  J.  B.  Whiting  ft  Co.,  St  Clair,  Hioh.] 


Artlolfls  raoeiTed. 


Tana. 


Artiolaa  ahipped. 


Tona. 


466     Briek. 


2,228 


Eighteen  vessels,  representing  a  gross  tonnage  of  5,619,  were  qoartered  in  Pine 
Biyer  during  the  winter  of  1896-97. 


K  K  15. 

IMPROVEMENT  OP  BELLE  RIVER,  MICHiaAK. 

The  improvement  of  this  river  was  commenced  in  1880,  the  object 
being  to  obtain  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge, 
and  12  feet  deep  thence  to  the  second  bridge,  the  prime  object  being  to 
provide  a  winter  harbor  for  vessels.  The  work  was  completed  in  1885 
according  to  the  above  project  at  a  total  cost  of  tl4,000,  and  gave 
satisfaction  nntil  1892,  when  the  width  and  depth  of  channel  became 
insufficient  to  accommodate  the  increased  number  and  size  of  vessels 
seeking  refuge  during  the  winter  months.  The  river  and  harbor  act  of 
July  13,  1892,  called  for  a  preliminary  examination  of  Belle  Biver, 
Marine  City  from  its  mouth  to  Broadway  Street  Bridge,  and  the  act  of 
August  17,  1894,  for  a  survey  and  estimate  of  cost  of  improvement. 

The  latter  was  submitted  under  date  of  November  30, 1895,  and  is 
published  in  Keiwrt  of  the  Chief  of  Engineers  for  1896,  page  2746;  at 
this  time  the  channel,  completed  in  1885,  had  shoaled  until  there  were 
BNG  97 190 
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places  with  less  than  10  feet  of  water.  The  plan  of  improvement  adopted 
was  to  redredge  the  river  from  its  month  to  the  second  bridge  above,  a 
distance  of  about  5,400  feet;  the  channel  to  be  made  75  feet  wide,  with 
a  navigable  depth  of  15  feet  to  the  first  bridge  and  from  there  a  depth 
of  14  feet. 

The  act  of  June  3, 1896,  appropriated  t5,000  for  this  improvement. 
Under  contract  of  May  13, 1897,  with  Edmund  Hall,  operations  were 
commenced  June  12,  and  at  the  close  of  the  fiscal  year  14,086  cubic 
yards,  scow  measure,  had  been  excavated.  The  contract  price  is  11 
cents  per  cubic  yard. 

In  view  of  the  low  contract  price  for  this  season's  work  an  additional 
single  appropriation  of  1 10,000  will  suffice  to  complete  the  approved 
project,  and  the  estimated  cost  of  completion  submitted  below  is  accord- 
ingly reduced  to  that  amount,  instead  of  holding  to  the  original  estimate, 
which  would  indicate  tl6,340  as  the  amount  requisite. 

The  riyer  is  in  the  collection  district  of  Hnron,  Mich.,  and  the  nearest  port  of  entry 
is  Port  Huron,  Mich.  The  nearest  light-honse  is  at  St.  Clair  Flats  Canal,  distant 
about  17i  miles. 

Money  statement 

July  1, 1896,  balance  unexpended $5,000.00 

Jnne  30,  1897,  amount  expended  during  fiscal  year 322.72 

July  1, 1897,  balance  unexpended 4,677.28 

July  1, 1897^  outstanding  liabilities $1,623.82 

July  1, 1897,  amount  covered  by  uncompleted  contracts 2, 450. 54 

4,074.36 

Jnly  1, 1897,  balance  available 602. 92 

(Amount  (estimated)  reauired  for  completion  of  eiistinff  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1899   10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  ^  1897. 


JppropriatUmM  for  improving  Belle  Biver,  Michigan, 

March  8, 1881  (ice  harbor  of  refVige) $7,000 

August  2,  1882  (ice  harbor  of  refuge) 5,000 

July  5,  1884  (ice  harbor  of  refuge) 2,000 

June  3, 1896 6,000 

Total 19,000 


Abatrati  ofpropoaali  far  dredging  Belle  River,  at  Marine  dig,  Miek.,  received  in  reepanee 
to  advertisement  dated  April  17, 1897,  and  opened  May  7, 1897. 


He. 


Vame  and  address  of  bidder. 


Per  onbio 

yard,  scow 

meaaare- 

meni. 


Edmund  Hall,  Detroit  Kloh 

Joeeph  R.  MoCoUum,  Port  Haron.  Mich. . 
Carkin,  Stickney  &  Cram,  Detroit,  Mioh  . 
James  Kooney,  Toledo,  Ohio 


Omt9, 

11 
S4 

90 
14 


Contract  in  force  with  Edmund  Hall  for  dredging  Belle  River,  at  Marine  City, 
Mich.,  dated  May  13, 1897,  approved  May  20, 1897;  date  of  beginning  worlE,  June  12, 
1897;  date  of  expiration,  Jnly  23, 1897. 
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COMMERCIAL  STATISHOS,  BKXB  BIVBR,  MICHIGAN,  FOB  TBS  CAUBMDAB  YXAB 
■NDINO  DBGBMBBR  31,  1896. 


Oidendftr  year. 

Norn- 
b«r. 

Toniiage. 

1896 

483 

101,997 

BeempU  and  9MpmMiU  fry  veuel,  1896. 
[Compfled  from  statement  fumfahed  by  the  depnty'oolleotor  of  eaatoma.] 


Articlea  received. 


Toaa. 


Artiolea  ahlpped. 


Tona. 


Brlclt 

Coal 

Lime  and  cement 

Logs 

Lomber,  ahinglea,  etc 
Stavea  and  headJnga. . 

"         B .... 

Total 


1,250 
28,000 
800 
5.800 
4.882 
6.406 
1,250 


46,588 


Applea  and  peara.... 

Hay  and  Used 

Salt 

Starea  and  headJnga. 

Total 


1,400 
19,061 
14,598 


86,749 


Sevanty-two  yesselB,  repTeoentiiig  a  total  gross  tonnage  of  37,134|  were  qnartered 
in  Belle  Biyer  during  the  winter  of  1896-97. 


KKz6. 


IMPROVEMENT  OP  CLINTON  RIVER,  MICHiaAN. 

Work  on  the  improvement  of  this  river  was  commenced  in  1870,  and 
has  been  carried  on  since  then  as  funds  were  appropriated.  The  scheme 
of  improvement  has  been  to  make  and  maintain  a  navigable  depth 
through  the  river  up  to  Mount  Clemens,  Mich.,  which  is  about  8  miles 
above  the  mouth.  Progress  on  the  work  to  June  30, 1896,  is  outlined 
in  the  Keport  of  the  Chief  of  Engineers  for  1896,  pages  2736-2737. 

No  work  was  done  between  1893  and  June  10, 1897,  and  the  river 
channel  shoaled  in  the  interval  to  depths  of  only  4^  or  5  feet  in  some 
places.  The  work  of  restoring  the  requisite  depth  was  commenced  on 
the  date  above  mentioned,  under  a  contract  entered  into  May  13, 1897, 
with  Edmund  Hall,  of  Detroit,  Mich.,  and  by  the  close  of  the  year  8,655 
cubic  yards,  scow  measure,  had  been  excavated.  The  result  of  this 
work  was  to  redredge  the  channel  through  the  bar  at  the  mouth  of  the 
river  to  a  clear  depth  of  8  feet;  the  width  of  channel  being  100  feet 
and  length  about  1,200  feet.  At  least  eight  shoals  in  the  river,  between 
its  mouth  and  Mount  Clemens,  remained  to  be  dredged  under  the  con- 
tract. Funds  available  will  suffice  for  redredging  all  shoal  places  in 
the  river,  and  estimate  for  future  maintenance  is  therefore  withheld 
until  duly  called  for. 

The  riyer  is  in  the  collection  district  of  Detroit,  Mich.,  which  is  the  nearest  port 
of  entry.    The  nearest  light- house  is  6  miles  distant,  at  St.  Clair  Flats. 

Original  estimated  cost  of  work,  1885,  as  amended  in  1889 $34, 564. 00 

Whole  amount  appropriated  and  expended  prior  to  adoption  of  present 

project 25,500.00 

Whole  amount  expended  on  present  project  to  Jane  30, 1897 ••••.    85, 015. 99 
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Money  statement 

July  1, 1890,  balftnoe  unexpended $14,735.14 

Jane  90, 1897,  amonnt  expended  during  flBcal  year 187. 13 

July  1, 1897,  balance  unexpended 14,648.01 

July  1,1897,  outstanding  liabilitiee $1,R95.60 

July  1, 1897,  amount  coveied  by  uncompleted  contracts 4, 701. 75 

6,297.35 

July  1, 1897,  balanoeaTailable S,2B0.9S 


AppropriaHons  far  impr&ving  ClimUm  Biver,  MkiMgam* 


AuguBt80,1862 $5,000 

July  11, 1870 6,000 

March  3, 1871 1, 600 

March  3,1881 8,000 

August  2,1882 6,000 

August  5, 1886 6,000 

August  11.1888 10,000 


September  19, 1890 $10,000 

July  13, 1892 8,564 

August  17,1894 6,000 

June8>1896 10,000 

Total 76^064 


Ahttraci  ofpropoBolsfor  dredging  Clinton  Biver,  Miohigam,  received  in  reeponee  to  tidver^ 
Heemeni  dated  JprU  17,  1897,  and  opened  May  7, 1897. 


Ko. 


Vanie  and  sddrMs  of  bidder. 


Perenbfo 
yard,  •oow 


ment. 


Edmimd  Han,  Detroit,  Mfoh 

Carkin.  Stiokney  &  Cram.  Detroit,  Hioh. 
Jamoe  Rooney,  Tolodo,  Oldo 


(hnU. 


IB 
24 
IS 


Contract  in  force  with  Edmund  Hall  for  dredging  Clinton  Biver,  Michigan,  dated 
May  13, 1897 ;  approved  May  20, 1897 ;  date  of  beginning  work  June  10, 1897 ;  date  of 
expiration  August  19, 1897. 

COMMBROIAIi  8TATI8TIC8,  CLDTTOK  RIVBR,  MICHiaAN,  FOR  OAUENDAR  TBAB  SNDIVO 

DBCEMBBR  31,  1896. 

Entranoee  and  olearanoee* 


Calendar  year. 

Ko. 

Tonnage. 

1808 

490 

95. 8» 

Btoeipte  and  shipmenie  hjf  veeeel,  1896. 

[Compiled  fhnn  atatement  fbmiahed  by  Mr.  F.  R.  Kaatman,  aooretazy  board  of  trade,  Mount 

Mloh.] 


Arttoles  fooelTed. 


Tons. 


ArOelea  aUpped. 


Tona. 


Coal 

Gravel 

Lumber,  ihinglea. 
Mlaoellaneoiu . . . . . 
Stone 


TMal. 


11,060 
1,060 

671 
9.812 


Appleo  and  pean.. 


410 


80,740 


Total. 


410 
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KKz7. 

DiPROVEMEKT  OP  DETROIT  RIVER,  MICHIGAN. 

Originally  the  channel  at  Limekiln  Grossing,  Detroit  Eiver,  conld  not 
be  depended  nx)on  for  more  than  13  feet  of  water,  the  ordinary  depth 
being  much  affected  by  the  direction  of  the  wind. 

The  original  project  adopted  in  1874,  for  a  curved  channel  300  fbet 
wide  and  20  feet  deep,  was  modified  in  1883,  again  in  1886,  and  in  1888, 
nntil  it  finally  provided  for  a  straight  channel  440  feet  wide  and  20  feet 
deep,  at  an  estimated  cost  of  tl,374,500. 

The  present  project,  adopted  in  1892,  contemplates  the  removal  of 
sach  shoals  in  Detroit  Biver  between  the  city  of  Detroit  and  Lake  Erie 
as  obstruct  navigation.  The  approved  estimate  ander  this  project  pro- 
vides for  a  channel  800  feet  wide  and  20  feet  deep  from  the  head  of 
BaUards  Beef  to  the  head  of  Limekiln  Grossing:  at  an  estimated  cost 
of  tl80,000. 

Progress  under  the  projects  above  indicated,  to  June  30, 1896,  is  out- 
lined in  the  Beport  of  the  Ohief  of  Engineers  for  1896,  pages  2893-2895. 

WORK  DURING  THE  YEAR  ENDING  JUNE  30,  1897. 

JBxeavatian. — ^At  the  beginning  of  the  year  work  was  in  progress 
under  contract  of  October  20, 1894,  with  Garkin,  Stickney  &  Oram  for 
the  removal  of  shoals  near  BaUards  Beef  and  16,097  cubic  yards,  scow 
measure,  had  been  removed.  The  work  done  during  the  fiscal  year 
was  confined  to  the  east  half  of  the  channel  and  was  continued  to 
October  12, 1896;  ^,661  cubic  yards  were  excavated,  making  the  total 
excavation  19,758  cubic  yards,  scow  measure.  The  contract  price  was 
87  cents  per  cubic  yard,  scow  measure.  Under  supplemental  contract 
dated  October  19,  1896,  the  original  contract  was  formally  closed  in 
Kovember,  for  the  reason  that  it  was  found,  by  experience,  not  to  be 
properly  adapted  to  the  work  in  hand.  At  this  time  the  east  half  of  the 
channel  was  not  in  condition  to  be  used  by  large  vessels,  as  there  were 
many  bowlders  left  with  only  16  to  17  feet  of  water  over  them.  The 
west  half,  however,  was  soon  afterwards  cleaned  up  to  a  depth  of  18 
feet  by  hired  labor,  except  at  one  place  where  a  rock  ledge  showed  a 
depth  of  only  17  J  feet. 

An  effort  was  also  made  with  a  crane  scow  and  diver  to  clean  up  to 
the  same  depth  a  strip  150  feet  wide  east  of  and  adjacent  to  the  center 
line  in  order  to  facilitate  navigation,  but  many  bowlders  were  found 
within  this  area  with  only  16^  to  17  feet  of  water'over  them,  which  could 
not  be  removed  with  the  appliances  at  hand.  The  work  was  continued 
until  June  5, 1897,  the  total  number  of  bowlders  removed  being  254. 

Under  contract  of  June  12, 1897,  with  Michael  Sullivan,  operations 
were  commenced  June  18  for  the  removal  of  bowlders,  bed  rock,  etc.,  at 
Ballards  Reet  to  a  depth  of  21  feet.  At  the  close  of  the  fiscal  year 
1,513.242  net  tons  had  been  removed.  The  contract  price  is  94.15  per 
net  ton. 

Surveys. — In  September,  1896,  a  survey  was  made  of  a  shoal  abreast 
of  the  city  of  Detroit.  During  January  and  February,  1897,  an  ice 
survey  was  made  extending  from  the  lower  end  of  Limekiln  Grossing 
to  the  south  end  of  Bois  Blanc  Island  and  for  a  distance  of  1,680  feet 
over  the  east  half  of  Ballards  Beef.  About  46,000  soundings  were 
taken,  at  a  cost  of  t838. 

The  approved  estimate  for  this  improvement  will  require  material 
modification,  for  it  does  not  include  all  that  will  be  necessary  for  making 
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a  safe  channel,  conforming  to  the  general  project  of  a  through  water- 
way with  a  navigable  depth  of  20  feet.  Snch  channel  has  been  opened 
at  all  other  critical  parts  of  the  line,  and  an  appropriation  of  what  is 
required  to  give  the  same  depth  in  this  locality  is  urgently  needed,  in 
order  that  commerce  may  realize  the  benefits  of  the  large  expenditures 
already  made  at  all  other  links  in  the  chain. 

The  work  is  in  the  coUeotion  district  of  Detroit,  Mioh.  The  nearest  port  of  entry 
is  Detroit.  The  nearest  United  States  light-houses  are  Mammy  Judy,  and  the  range 
lights  at  the  head  of  Qrosse  Isle,  about  5  miles  distant. 

Total  expenditure  to  June  30, 1896 $722, 967. 96 

Expended  during  fiscal  year • 17,406.06 

Total  expenditure  to  June  SO,  1897 740,874.02 

Money  statement. 

July  1,1896,  balance  unexpended $70,142.45 

June  30, 1897,  amount  expended  during  fiscal  year 17,406.06 

July  1, 1897, balance  unexpended 62,736.39 

Jaly  1, 1897,  outstanding  liabilities $6,864.83 

July  1, 1897,  amount  oovezed  by  uncompleted  contracts 38, 720. 05 

45,584.88 

July  1, 1897,  balance  available 7,151.51 

{Amount  (estimated)  required  for  completion  of  existing  project 91, 257. 34 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    91, 257. 34 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaUoni  for  improving  Detroit  Bivor,  Miohigitn. 


June  23, 1874 $25,000 

June  18,  1878 100,000 

March  3, 1879 50,000 

June  14, 1880 50,000 

March3, 1881 50,000 

August  2, 1882 60,000 

July5,1884 200,000 


Augusts,  1886 $37,500 

August  11,  1888 130,500 

July  13, 1892 30,000 

August  17,  1894 30,000 

June3, 1896 30,000 

Total 793,000 


Receipts  from  sales  of  fuel  to  officers,  between  October,  1884,  and  December, 
1886. $108.41 

Repayment  of  disallowance  voucher  4,  November,  1885  (see  p.  2268.  Report 
Chief  of  Engineers,  1887) 2.00 

Total 110.41 


Jhstraoi  of  propo$aUfor  removal  of  bowlders,  bed  rooh,  or  other  material  from  Ballards 
Beef  Channet,  improving  Detroit  Biver,  Michigan,  received  in  reeponee  to  adverOeement 
dated  May  10, 1897,  and  opened  June  1, 1897. 


Ko. 


Vame  and  MldTen  of  Udder. 


Per  net 
ton  of 
2.000 

poiinda. 


MiohMlSaUiTsn.  Detroit,  Hldh 

Breyman  Bros.,  Toledo,  Ohio , 

The  L.  P.  dt  J.  A.  Smith  Co.,  GleyeUnd,  Ohio. 
Carkin,  Stlokney  ft  Cram,  lletroit,  Mioh 


$4.15 
4.25 
4.70 
COO 


Contract  in  foroe  with  Michael  Sullivan,  dated  June  12, 1897;  approved  Jane  29, 
1887;  date  of  beginning  work  June  18, 1897;  date  of  expiratioBi  October  18^  1897. 
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LUi  of  eimtraeU  inform  dm/Hmg  ikefi9oal  yoar  omding  Jumo  SO,  1897» 


Vhd*  of  oontnelor. 


CoBtraet 
approred. 


Work  began. 


Date  of 
expiration. 


Carkin,  Stiekner  *  Cram. 
M.  Sullivan , 


Oot  11,1894 
Jane  29, 1807 


Not.  17,18M 
Jnnel8,1897 


Oct     1,1896 
Oct  18,1897 


Ck)aedH«T.18,189e. 


Commoroo  of  Voiroii  Eioer  during  iko  »e4uon  of  1896,  oomprioing  otaplm  only,  nnd  only 
ouek  MiapUs  a$  oloarod  from  United  States  porU, 


Oommoditlea. 


Tona. 


Oommoditiea. 


Tona. 


Building 

Cement 

Coal 

Copper  ore 

Corn 

Flax  and  graaeieed 

Floor 

Grain 

Iron  ere  and  finished  iron. 
!-«• 


69.681 

S28.788 
7,146.868 

116.412 
8.236,146 

117.862 
1.863.861 
1.178,222 
8,061.110 

110.000 


Lnmber , 

ProTiiiona...— ..... 

Salt 

Shinglee , 

Silver  ore 

Telegrapb  poles . . . . . 

Wheat 

Unclassified  freight 

Total 


1,896.068 

427.662 

186,968 

80.000 

240 

80.000 

8,632.829 

2.189,289 


27.900,620 


Number  of  rtmeilB,  33,290. 

Total  number  of  veeeeiU  and  tonnage  eHeared  from  all 'the  eolleetion  dietriete  on  tlie  chain 

of  lakee, 

Vesseto 66,472 

Regiateied  tonnage  (exdasiTeof  Canadian  yeBsels) 53,266,572 

Number  of  oare  loaded  thai  oroesed  Detroit  River  during  1896. 

East  bonnd 219,901 

West  bonnd 101,869 

Total 821,170 

Tonnage  at  an  ayeiage  of  15  tons  per  car,  4,817,560» 


KKi8. 

IMPROVEMENT  OP  ROGUE  RIVER,  MICHIOAK. 

Under  the  provisioDS  of  the  river  and  harbor  act  of  Angast  5, 1886, 
a  survey  of  this  river  was  made  with  a  view  to  its  improvement,  and  a 
project  prepared  for  secaring  a  channel  depth  of  16  feet  with  a  width 
of  240  feet  for  a  distance  of  800  feet  from  the  mouth,  and  thence  with 
a  width  of  100  feet  to  the  VSTabash  Bailroad  Bridge,  about  2§  miles 
farther  up;  the  estimated  cost  was  $31,690.39.  At  the  time  of  survey 
this  portion  of  the  river  had  a  natural  channel  from  10  to  17  feet  deep, 
with  a  general  width  of  about  175  feet.  The  work  of  improvement  was 
commenced  in  1888  and  completed  in  November,  1892. 

No  work  has  been  done  on  the  river  since  1892,  but  under  the  pro- 
visions of  the  river  and  harbor  act  of  June  3, 1896,  the  section  of  river 
heretofore  improved  was  examined  in  May,  1897,  and  survey  made  for 
estimating  the  cost  of  extending  the  original  improvement  about  8,000 
feet  farther  up  stream.  The  results  of  this  examination  and  survey 
wiU  be  presented  in  a  special  report  at  an  early  date,  and  for  this 
reason  no  estimate  for  additional  appropriation  is  now  submitted. 

The  river  is  in  the  collection  district  of  Detroit,  Mich.,  which  city  is  the  nearest 
IM>rt  of  entry.    The  nearest  light-bonse  is  about  5  miles  distant,  at  Grassy  Island. 

Original  estimated  cost  of  the  work,  1887 $81, 690. 89 

Whole  amount  expended  to  June  30,  1897 81, 794. 45 
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Money  statement 

July  1,1896,  balance  unexpended $10,677.78 

June  90, 1897,  amount  expended  daring  fiscal  year 782. 23 

Jnly  1, 1897,  balance  unexpended 9,895.&5 

July  1, 1897,  outstanding  liabilitiea 139.00 

July  1,1897,  balance  available 9,756.66 


Apprapriation$  far  improving  Rouge  River,  Miehigan* 

August  11, 1888 $10,000.00 

September  19,  1890 10,000.00 

July  13,  1892 11,690.00 

August  17,  1894 5,000.00 

Junes,  1896 6,000.00 

Total 41,690.00 


OOMMBRCIAL   STATISTICS,   ROUGE   RIV1ER,  MICHIGAN,   FOR  OAUBNDAR  TXAB  BNBIKO 

DECEMBER  31,  1896. 

ReoeipU  and  ehipmenU  hff  vestd, 
[Complied  from  stAtement  ftirnish«d  by  Mr.  W.  W.  Kelly,  of  Delta  Lumber  Co.,  Detroit,  llieh.] 


Artiolee  recelred. 

Tona. 

Artioleaahipped. 

Tons. 

Briok 

2.600 

S.060 

800 

47,500 

67,030 

300 

6.000 

8,000 

Total 

%•» 

Cedar  poeta................ 

f.f n>fi  Aif <j|  oement 

Logs 

Lumber 

Maohioery 

Pulp  wooa........ 

Tlee 

Total. 

120,600 

%9f» 

K  K  zg. 

CONSTRUCTION  OP  TURNING  BASIN  IN  ROUGE  RIVER,  MICHIGAN. 

The  river  and  harbor  act  of  September  19, 1890,  called  for  an  estimate 
for  ^Mocating  and  constrncting  basin  in  said  (Eonge)  river  at  a  point  on 
the  same  within  4  miles  of  its  junction  with  the  Detroit  Biver,  conven- 
ient for  the  turning  and  anchoring  of  vessels."  Sach  estimate  was 
submitted  by  Ool.  O.  M.  Poe,  Oorps  of  Engineers,  in  a  report  dated 
December  20, 1890,  as  follows:  Three  acres  of  land  for  site,  at  $1,500, 
$4,500;  74,047  cubic  yards  excavation,  at  15  cents,  $11,111.10;  total, 
$15,611.10. 

The  next  river  and  harbor  act,  approved  July  13, 1892,  appropriated 
$5,0<K)  for  acquisition  of  land  and  beginning  construction,  according  to 
the  foregoing  project.  The  appropriation  has  been  found  too  small  for 
purchasing  the  land  needed,  and  accordingly  no  work  has  yet  been  done 
or  expenditure  made  in  relation  to  the  proposed  improvement. 
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It  is  doubtfiil  whether  the  construction  of  the  proposed  basin  will 
be  really  necessary,  for  private  parties  have  already  constructed  slips 
opening  into  the  river  (and  others  will  undoubtedly  follow)  that  will 
snxyply  openings  opposite  which  vessels  will  in  all  probability  be  able 
to  find  turning  room.  If,  however,  the  plan  of  constructing  a  turning 
basin  is  to  be  adhered  to,  work  should  not  be  commenced  until  all  the 
money  required  to  complete  it  has  been  appropriated;  in  this  case  an 
additional  appropriation  of  tl0,500  should  be  made,  as  indicated  in  the 
estimate  submitted  below.  But  it  is  suggest>ed  that  the  scheme  be 
abandoned,  for  the  present  at  least,  and  the  money  already  appropri- 
ated be  made  available  for  general  dredging  in  the  Rouge  Biver. 

Appropriation  for  oonstmotion  of  torning  basin  in  Eonge  River,  liiohi- 

gan,Jolyl3,1892 $6,000.00 

Original  estimated  cost  of  the  work,  1880 15,611.10 

Money  statement 

Jnly  1, 1898,  balanee  unexpended $6,000.00 

Jnly  1, 1897,  balanoe  unexpended 6,000.00 

r 

f  Amount  (estimated)  required  for  completion  of  existing  project 10, 61 1. 10 
Amount  that  can  be  pron  tabl^  expended  in  fiscal  year  end  mc  J  u  ne  SO,  1899    16^  500. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aotof  June  4«  1887. 


K  Kaa 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECK  OF  SCHOONER  BRUCB. 

The  schooner  Bruee^  owned  by  J.  0.  Gilchrist,  of  Oleveland,  Ohio^ 
struck  a  bowlder  in  St.  Marys  Biver,  October  17, 1895,  and  sank  almost 
immediately.  The  wreck  lay  at  the  head  of  Mud  Lake  in  snch  a  posi- 
tion as  to  be  no  material  obstruction  to  navigation  so  long  as  only  the 
old  channel  in  that  vicinity  was  used,  but  it  was  directly  in  the  line  of 
approach  to  the  new  channel  known  as  section  3  of  the  20-foot  ship 
channel  of  the  Great  Lakes. 

The  owner  of  the  vessel  was  several  times  communicated  with  in  rela- 
tion to  removing  the  wreck,  and  on  each  occasion  he  indicated  his  inten- 
tion to  do  so  in  the  near  future,  but  at  no  time  took  any  active  measures 
in  the  matter.  Finally,  when  the  new  channel  was  about  to  be  utilized, 
it  was  recommended  to  the  Department,  in  a  letter  from  this  office 
dated  September  24, 1896,  that  the  wreck  be  removed  by  the  Govern- 
ment, as  provided  by  the  act  of  June  14, 1  80.  This  recommendation 
was  approved  by  the  Secretary  of  War  October  1, 1896,  and  an  allot- 
ment of  $2,500  was  made  for  the  work. 

Proposals  for  removing  the  wreck  were  solicited  by  advertisements 
dated  October  17, 1896.  Bids  were  opened  November  17,  and  the  con- 
tract awarded  to  Zess  Bros.,  of  Sault  Ste.  Marie,  Mich.,  the  lowest  bid- 
ders, under  date  of  November  28, 1896.  Work  under  the  contract  was 
commenced  November  30,  and,  aiter  some  interruptions  on  account  of 
ice,  was  completed  December  20.  Subsequent  examination  shows  that 
there  is  a  depth  of  not  less  than  23  feet  over  any  part  of  the  wreck,  as 
referred  to  the  datum  plane  of  improved  channels  in  that  locality. 
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The  wreck  was  broken  up  by  blasting  with  dynamite,  and  no  portions 
having  any  salable  value  were  saved. 

Amonntallottedfor  the  work $2,600.00 

Amoant  paid  oontraotor $790.00 

Cost  of  advertiBemept,  oontingenoiM,  etc 5L98 

781.93 

Balanee 1,718.07 

All  costs  having  been  duly  paid,  check  for  above  balance  of  $1,718.07 
was  transmitted  February  11, 1897,  to  the  assistant  treasurer  of  the 
United  States  at  Chicago,  HI.,  for  deposit  to  the  credit  of  the  Treasurer 
of  the  United  States. 


Abstract  of  proposals  for  ths  remwal  of  the  wreok  of  the  sohooner  Bruos  from  the  8t, 
Marj/s  Biver,  Michijfan,  rsoeivsd  in  response  to  advertisement  dated  October  17, 1896, 
and  opened  November  17, 1896, 

No.  1.  Zess  Bros.,  Sanlt  Ste.  Marie,  Mioh $730.00 

No.  2.  Horation  N.  Jex,  Toledo,  Ohio 898.76 

No.  3.  Hamilton  Valentine,  Saalt  Ste.  Marie,  Mich 1,260.00 

No.  4.  John  Hickler,  Saolt  Ste.  Marie,  Mich 1,950.00 

No.  5.  Thomas  Fowler,  Port  Huron,  Mich 2,185.00 

No.  6.  Harris  W.  Baker,  Detroit,  Mich 2,400.00 

No.  7.  James  Beid  &  Sons,  Bay  City,  Mich 2,600.00 

No.  8.  Duff  M.  Fectean  and  Wm.McGalloch,  Detroit, Mich 4,490.00 

No.  9.  Charles  D.  Thompson,  Port  Hnron,  Mich 9,790.00 

Contract  with  Zess  Bros,  for  removal  of  wreck  of  schooner  Bruce  from  the  St. 
Marys  River,  Mich.,  dated  November  28, 1896,  approved  December  11, 1896;  date  of 
beginning  work  November  30,  1896,  completed  December  20,  1896,  and  oontrmct 


K  K  ax. 


PRELIMINABY  EXAMINATION  OF  HUBON  RIVER,  MICHIGAN,  FROM 
MOUTH  TO  THE  POINT  OF  CROSSING  BT  THE  MICHIGAN  CENTRAL 
RAILROAD. 

[Printed  in  Honae  Doo.  No.  87,Fifty-flfUi  CongTCas,  Ant  seMion.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Armt, 
Washington,  D.  0.,  July  16^  1897. 

Sib:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  the  13th  instant,  by  Lient.  Ool.  G.  J.  Lydecker,  Corps  of  Engi- 
neers, apon  the  results  of  a  preliminary  examination  of  Huron  Biver, 
Michigan,  trom  month  to  the  i)oint  of  crossing  by  the  Michigan  Central 
Bailroad,  made  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  June  3, 1896. 

It  appears  from  this  report  that  the  natural  conditions  of  the  stream 
are  such  that  the  cost  of  any  material  improvement  and  of  mainte- 
nance would  be  strikingly  disproportionate  to  the  present  or  prospective 
demands  of  commerce,  there  being  in  fact  no  present  local  commerce 
by  water,  and  no  likelihood  that  such  a  commerce  would  be  developed 
to  any  appreciable  extent  in  the  near  flitore  ahoold  the  stream  be 
openea  to  navigation. 
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Because  of  the  facts  and  reasons  set  forth  by  Oolonel  Lydecker,  he 
is  of  opinion,  which  is  concurred  in  by  me,  that  this  river  is  not  worthy 
of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

A.  Maokenzie, 
Acting  Chief  of  Engineer9. 
Hon«  B.  A.  Aloeb, 

Secretary  of^ar. 


repobt  of  libxjt.  ool.  g.  j.  lydeoeeb,  corps  op  elfoineebs. 

United  States  Engineer  Office, 

Detroit^  Mioh.^  July  13j  1897. 

General:  In  accordance  with  instructions  from  the  Acting  Chief 
of  Engineers,  I  have  the  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  the  Huron  Eiver,  Michigan,  from  mouth  to  the 
point  of  crossing  by  the  Michigan  OentraJ  Baijroad,  as  required  by  the 
river  and  harbor  act  of  June  3, 1896: 

The  Huron  Biver  is  a  small  stream  which  flows  in  a  southeasterly 
direction  through  Washtenaw  and  Wayne  counties,  Mich.,  and  empties 
into  Lake  Erie  at  its  northwest  corner.  The  distance  from  its  mouth 
to  the  Michigan  Central  crossing  is  about  4^  miles  by  the  river  chan- 
nel, which  is  very  crooked.  There  is  a  highway  bridge,  with  pier  in 
midstream,  about  halfway  between  the  mouth  and  the  railroad  crossing. 

The  general  depth  of  water  tbund  at  the  time  of  the  examination 
was  from  4^  to  8  feet  in  the  first  2  miles  below  the  railroad  crossing, 
7  to  10  feet  in  the  next  2  miles,  and  in  the  remaining  half  mile  above 
the  mouth  from  3^  to  10  feet.  At  the  mouth,  which  was  found  entirely 
covered  with  a  thick  growth  of  rushes,  the  depth  of  water  was  from  2 
to  4  feet  only.  Beyond  the  shore  line  the  depth  increases  very  grad- 
ually until  6  feet  is  reached  at  a  distance  of  about  half  a  mile,  and  12 
feet  at  a  farther  distance  of  a  quarter  of  a  mile. 

The  width  of  the  stream  in  the  section  under  consideration  is  about 
100  feet  and  quite  uniform.  There  is  a  current  of  about  2  miles  per 
hour  and  it  carries  considerable  sediment,  which  is  deposited  in  the 
still  water  near  the  mouth. 

The  Michigan  Central  Bailroad  crossing  is  at  the  village  of  Bock- 
ford,  and  a  short  distance  above  this  crossing  is  also  that  of  the  Lake 
Shore  and  Michigan  Southern  Bailroad.  It  is  understood  that  the 
inhabitants  of  this  village  desired  this  examination  as  a  preliminary  to 
the  improvement  of  the  stream  in  such  a  way  as  to  enable  them  to  have 
a  water  outlet  for  local  products  and  manufactures.  The  population 
of  the  village  at  the  last  census  was  740,  and  its  principal  industries 
are  reported  to  me  as  follows:  One  flouring  mill,  capacity  175  barrels 
per  day,  average  output  125  barrels  per  day,  employing  8  men;  1 
stave  and  heading  mill,  capacity  100  carloads  per  annum,  output  for 
1895,  40  carloads;  1  brick  and  tile  yard,  capacity  8,000  brick  and 
8,000  tiles,  but  was  not  running  at  last  report;  4  basket  factories, 
employing  from  20  to  25  men  a  portion  of  each  year  to  supply  a  local 
^ade.  There  are  also  3  general  stores,  1  grocery  store,  1  shoe  store, 
and  2  agricultural  implement  stores. 

The  local  traffic  of  the  two  railroads  for  the  year  1896  is  reported  to 
have  comprised  freight  shipments  aggregating  about  5,800  tons,  freight 
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receipts  about  2,500  tons,  and  a  sale  of  passenger  tickets  amounting  to 
about  t2,500;  that  for  1895  being  stated  as  about  8,000  tons  of  freight 
received,  750  tons  shipped,  and  sale  of  passenger  tickets  about  92,900. 

A  statement  was  promised  me  long  since  from  some  of  the  business 
men  of  Bockford  indicating  what  increased  traffic  or  other  benefits  might 
be  anticipated  if  the  river  should  be  improved  so  as  to  make  it  navigable 
for  commerce,  but  it  has  not  yet  been  received. 

The  natural  conditions  of  the  stream  are  such  that  the  cost  of  any 
material  improvement  and  its  maintenance  would  be  strikingly  dispro- 
portionate to  the  present  or  prospective  demands  of  commerce.  There 
IS  in  fact  no  present  local  commerce  by  water,  nor  is  it  likely  that  such 
a  commerce  would  be  develox)ed  to  any  appreciable  extent  m  the  near 
fdture  if  the  stream  should  be  opened  to  navigation. 

Because  of  the  facts  and  reasons  indicated  above  it  is  my  opinion 
that  this  river  is  not  worthy  of  improvement  by  the  General  Oovernment. 
Yery  respectfully,  your  obedient  servant^ 

G.  J.  Lydeoeeb, 
Lieut  CoLf  Corps  of  Engineerg. 

Brig.  Gen.  John  M.  Wilson, 

Oki^  of  Engineers^  U.£LA. 
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IHPROYEMBNT  OF  RIVERS  AND  HARBORS  ON  LAKE  ERIE,  WEST  OF 
ERIE,  PENNSYLVANIA. 


BEPOBT  OF  COL.  JASED  J,  SMITH,  CORPS  OF  SKGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


mPBoyxmirrs. 


1.  Monroe  Harbor,  Michigan. 

2.  Toledo  Harbor,  Ohio. 

8.  Port  Clinton  Harbor,  Ohio. 
4.  Sandnaky  Harbor,  Ohio. 
6.  Huron  Harbor,  Ohio. 
6.  Vermillion  Harbor,  Ohio. 


7.  Black  RiTer  Harbor.  Ohio. 

8.  Cleveland  Harbor,  Ohiob 

9.  Fairport  Harbor,  Ohio. 
10.  Ashtabnla  Harbor,  Ohio. 
IL  Conneant  Harbor,  Ohio. 


BZAJflKATION. 

13.  RaiBin  River,  Michigan. 


United  States  Engineer  Ofpiob, 

Cleveland^  OhiOj  July  19 j  1897. 
Oeneral:  I  have  the  honor  to  forward  herewith  annual  reports  for 
works  in  my  charge  for  fiscal  year  ending  Jane  30^  1897. 

Daring  the  year  Mr.  William  T.  Blunt,  assistant  engineer,  has  given 
personal  supervision  to  works  of  improvement  in  western  portion  of  the 
district,  and  has  conducted  various  special  surveys.  Mr.  F.  S.  6ur- 
rowes,  assistant  engineer,  has  given  personal  supervision  to  works  in 
eastern  x)ortion  of  the  district  and  has  specially  assisted  in  the  office. 
Very  respectftdly,  your  obedient  servant, 

Jared  a.  Smith, 
Oolonely  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineered  U.  8.  A. 


L  L  z. 

improvement  of  MONROE  HARBOR,  MICHIOAN. 

This  harbor  is  formed  by  the  part  of  the  Baisin  Biver  from  the 
wharves  at  Monroe  to  the  end  of  the  piers  at  the  present  mouth  of  the 
river  in  Lake  Erie,  covering  a  distance  of  2^  miles;  about  4,000  feet  of 
the  distance  from  wharves  to  lake  is  in  a  canal  dredged  across  the  neck 
of  the  peninsula  as  a  part  of  the  original  project  of  improvement; 
somewhat  more  than  1,000  feet  lies  between  piers  outside  of  the  shore 
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line  extending  to  about  10  feet  depth  in  the  lake;  about  1,400  feet  of 
the  distance  is  through  a  cut  dredged  by  the  city  of  Monroe  as  a  part 
of  the  original  project  of  improvement. 

An  abridged  history  of  the  improvement  and  its  maintenance  since 
1835  was  given  on  pages  2913  to  2915,  Eeport  of  Chief  of  Engineers, 
1896. 

No  work  of  improvement  or  repair  has  been  carried  on  since  August, 
1895,  when  the  rebuilding  of  superstructure  of  south  pier  and  a  small 
section  of  inner  end  of  north  pier  superstructure  was  completed. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  ^$5,000  to  be 
applied  to  dredging  the  channel.  Work  under  this  appropriation  has 
not  been  commenced  for  the  reason  that  there  is  no  immediate  pressing 
demand  of  commerce  for  which  this  expenditure  will  provide,  and 
because  the  dredging  can  not  be  systematically  carried  on  at  any 
place  until  maps  of  latest  survey  have  been  platted.  It  is  proposed  to 
expend  the  appropriation  for  dredging  before  the  close  of  the  present 
season  of  1897. 

The  river  and  harbor  act  above  mentioned  required  a  preliminary 
examination  of  the  <'  Eaisin  Eiver  Irom  mouth  to  Government  Canal  to 
the  wharves,''  and  also  required,  at  the  discretion  of  the  Secretary  of 
War,  that  a  survey  be  made  and  cost  of  improvement  estimated  for 
"  Harbor  of  Monroe,  with  a  view  of  obtaining  a  14-foot  depth  of  wat^r." 

It  should  be  observed  that  while  the  preliminary  examination  is  for 
the  "Raisin  River"  and  the  survey  and  estimate  is  for  "Harbor  of  Mon- 
roe," they  are  both  for  the  same  location  and  the  same  work. 

In  compliance  with  the  above  requirement  of  law,  a  report  of  prelimi- 
nary examination  of  the  Raisin  River  was  submitted  to  the  Chief  of 
Engineers  December  3, 1896.  The  conclusion  of  the  report  is  that  "the 
maintenance  of  the  piers,  canal  revetment,  and  light-house  involves  all 
the  expense  which  can  be  justified  by  the  present  or  probable  commerce 
or  business  of  the  place,"  and  this  view  was  concurred  in  by  tlie  Chief  of 
Engineers.  The  report  was  printed  in  House  Doc.  No.  81,  Fifty-fourth 
Congress,  second  session.    It  is  also  appended  hereto. 

The  report  of  preliminary  examination  was  adverse  to  any  ftirther 
extensiou  of  the  improvement,  and  it  follows  that  no  estimate  of  the 
cost  of  extending  the  improvement  to  a  depth  of  14  feet  in  the  lake  has 
been  required.  A  survey  of  the  channel  at  the  mouth  of  the  river  and 
over  the  bar  into  the  lake  was,  however,  found  to  be  necessary  in  order 
to  ascertain,  if  possible,  where  the  dredging  for  which  an  appropria- 
tion has  been  made  may  be  located  with  a  prospect  of  any  benefit  to 
navigation. 

The  survey  of  the  bar  to  a  depth  of  14  feet  in  the  lake  was  made  in 
November,  1896,  but  the  map  has  not  yet  been  completed  because  the 
assistant  engineers  in  the  district  have  been  fully  occupied  with  more 
pressing  and  important  work. 

As  the  appropriation  of  95,000  by  act  of  June  3, 1896,  was  not  based 
upon  any  survey,  recommendation,  or  estimate  of  cost  from  the  office 
charged  with  the  improvement,  the  question  of  locating  the  part  of  tbe 
channel  to  be  dredged  has  not  been  easy  to  decide.  The  subject  was 
referred  to  Mr.  William  T.  Blunt,  United  States  assistant  engineer,  and 
his  report  on  the  subject  is  appended  hereto.  I  invite  attention  espe- 
cially to  the  points  set  forth  in  Mr.  Blunt's  report,  which  are  summarized 
as  follows: 

First.  Soundings  in  November,  189^,  show  no  perceptible  change  in 
the  river  channel  during  four  years,  and  no  change  in  the  bar  at  the 
entrance  in  more  than  one  year. 
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Second.  Daring  the  past  ei^ht  years  several  surveys  have  been  made 
and  tliey  all  show  practically  the  same  depths,  except  when  made  imme- 
diately after  dredging. 

Third.  Additional  depths  obtained  by  dredging  in  the  river  in  1888 
soon  disappeared  and  the  previous  conditions  returned. 

Fourth.  The  bottom  of  river  at  the  Monroe  docks  is  of  solid  rock, 
with  a  depth  of  8  to  9  feet  of  water. 

Fifth.  The  channel  depth  in  river  and  canals  is  everywhere  greater 
than  at  the  docks,  and  so  remains  from  year  to  year. 

Sixth.  Outside  the  piers  there  is  an  extensive  shoal  making  in  from 
the  southward,  but  by  running  in  aiid  out  on  a  course  parallel  with 
outer  part  of  north  pier  or  still  further  to  northward  a  depth  exceeding 
9  feet  will  be  found  throughout. 

In  accordance  with  the  recommendations  made  in  Mr.  Blunt's  report, 
the  channel  to  be  dredged  will  be  ^Maid  out"  over  the  bar  for  a  distance 
of  about  1,800  feet  and  150  feet  wide,  dredging  originally  to  a  depth  of 
13  feet. 

As  the  bar  is  composed  principally  of  fine  sand  and  is  fully  exposed 
to  seas  IVom  the  lake,  there  is  little  or  no  reason  to  expect  that  the 
channel  thus  dredged  will  result  in  any  permanent  improvement,  and 
therefore  no  further  appropriations  for  this  purpose  are  recommended. 

The  revetment  of  the  old  canal  is  in  very  bad  condition,  being  much 
decayed,  but  it  is  believed  that  the  amount  estimated  for  completion  of 
project,  which  is  the  balance  not  yet  appropriated  of  an  estimate  for 
repairs  in  1886  and  1891,  will  be  sufficient  for  all  necessities  of  the 
immediate  future. 

The  commerce  of  Monroe  Harbor  is  small,  and  is  almost  entirely 
limited  to  receipts  of  telegraph  poles,  most  of  which  are  brought  in  rafts 
with  tugs  of  light  draft  to  tow  the  rafts  in  the  river.  During  the  warm 
season  of  summer  several  small  steamers  carry  passengers  to  the  small 
resorts  near  the  mouth.  These  steamers  land  at  the  piers  and  do  not 
generally  ran  to  the  Monroe  wharves. 

No  commercial  statistics  for  1896  have  been  received. 

BBPOBT  OF  MB.  WILUAM  T.  BLUNT,  UNITED  STATES  ASSISTANT  RNGINBIBB. 

TOLEDOi  Omo,  June  14,  1897. 

Sib:  In  compliance  with  yonr  instrnctions,  I  beg  leave  to  snbniit  the  fonowine 
notes  npon  the  expenditure  of  $5|000  for  dredging  at  Monroe,  Mich.,  as  appropriated 
in  river  and  harbor  act  of  Jnne,  1896. 

In  NoYember,  1896, 1  made  a  somewhat  extended  snrvey  of  the  channel  and  entrance 
to  the  same  ont  to  a  depth  of  14  feet  in  the  lalce.  While  I  have  not  yet  had  time  to 
make  a  finished  maj)  of  these  soundings,  a  ron^h  plat  of  them  shows  no  perceptible 
change  anywhere  since  the  entrance  snrvey  ot  Jane,  1895,  and  the  river  snrvey  of 
October,  1892.  In  fact  every  snrvey  I  have  made  since  1888  shows  practically  the 
same  depths  except  when  made  soon  after  dredging.  The  additional  depths  by  that 
dredging,  in  1888,  soon  disappeared.  Outside  the  piers,  the  contours  as  far  ont  as  that 
of  13  feet  depth,  remain  almost  exactly  as  fouud  in  June,  1895,  and  the  14-foot  con- 
tour is  400  leet  ontside  of  13  feet  and  parallel  to  it. 

In  consideration  of  these  facts,  I  have  concluded  to  make  this  report  without  wait- 
ing for  the  platting  of  the  more  recent  soundings,  which  may  be  properly  delayed  in 
favor  of  more  urgent  work. 

The  bottom  of  river  at  the  Monroe  docks  is  of  solid  rook  with  a  depth  of  water  of 
8  to  9  feet. 

The  depth  in  river  and  canals  from  there  to  the  outer  end  of  piers  is  everywhere 
greater  than  at  the  docks^  and  for  a  ffood  width,  remaining  so  from  year  to  year. 

At  tht)  immediate  montn  of  piers  the  depths  are  from  10  to  11  feet. 

Ontside  the  piers  a  very  extensive  shoal  makes  in  Arom  the  southward  with  its 
peak  on  line  with  sonth  pier  and  500  feet  outside.  This  top  is  very  flat  with  contours 
ronghly  circular,  and  a  least  depth  of  8  feet.  The  10-foot  limit  of  depth,  however, 
nrojfcts  into  the  lake  some  1,000  feet  from  the  light-house  with  a  least  depth  of  9^ 
feet  and  hooks  abruptly  back  to  the  north  pier  end. 
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A  boat  rannin^  parallel  to  tbe  onter  (or  flaring)  section  of  the  north  pier  and  not 
more  than  100  feet  southerly  therefrom  would  find  nothing  leas  than  9  feet,  and  prob- 
ably 9i  feet.  Shoald  he  keep  a  coarse  east  by  north  from  the  lifj^ht-honse,  coming 
close  around  the  end  of  north  pier,  the  least  depth  would  be  10  feet,  and  that  only 
for  a  distance  of  100  feet,  as  the  water  deepens  rapidly  on  either  side. 

I  can  see  no  possible  reason  for  dredging  in  the  river,  as  it  has  everywhere  deeper 
water  than  can  be  used  at  the  docks,  which  are  the  onlv  excuse  for  a  channel  at  all. 

If  then,  thin  appropriation  must  be  expended  for  dredging,  it  should  be  expended 
for  work  outside  the  pier. 

In  that  case,  I  suggest  that  it  be  all  northerly  of  the  line  of  north  revetment  pro- 
duced, so  as  not  to  encroach  on  the  extensiye  bank  mentioned  above. 

A  cut  1,800  feet  long  by  150  feet  wide,  dredged  to  a  depth  of  13  feet,  would  give 
approximately  30,000  yards.  With  the  funds  available  ($4,200}  this  would  allow  a 
price  of  14  cents  per  yard.  Under  present  ruling  prices  this  is  a  fair  figure.  The 
last  dredginff  at  Monroe  was  1888  and  cost  28  cents  per  yard.  I  should  start  the  out 
400  feet  inside  the  light-house  and  extend  it  to  ihe  12-foot  curve  in  the  lake. 
•  •••••• 

Very  respectfhlly, 

Wm.  T.  Bunrr, 
UniUd  States  Assittant  JSngineer. 
Col.  Jaxrd  a.  Smith, 

Cifrps  of  EugiMen,  U,  8,  A. 
The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich.    There  ia  a  light- 
house on  the  enter  end  of  the  west  pier. 

Money  atatemenU 

July  1,1896,  balance  unexpended $5,078.19 

June  SO,  1897,  amount  expended  during  fiscal  year •• 96. 62 

July  1,1897,  balance  unexpended 4,981.67 

July  1, 1897,  outstanding  liabilities 15.00 

July  1,1897,  balance  available 4,966.67 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1899  11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Amaumt  and  date  of  all  appropriatume  for  improvkig  ike  karhor  of  Monroe,  Mkik. 


February  24, 1835 $30,000.00 

July  2,1836 15,000.00 

March  3, 1837 80,000.00 

July  7, 1838 15,000.00 

June  11,  1844 20,000.00 

August  30, 1852 14,000.00 

June23,  1866 31,015.27 

June  10,  1872 10,000.00 

March  3,  1873 15,000.00 

June  23, 1874 10,000.00 

March  8,  1875 10,000.00 

August  14, 1876 5,000.00 

June  8, 1878 2,500.00 


March  3, 1879 $2,000.00 

June  14.  1880 2,000.00 

March  3,1881 1,000.00 

August  2,  1882 1,000.00 

Augnst5,  1886 2,000.00 

August  11, 1888 6^000.00 

September  19,  1890 5,000.00 

July  13,  1892 10,000.00 

August  17, 1894 5, 000.00 

June  3, 1896 5^000.00 

Total 245,515.27 


LLr  a. 

IMPROVEMENT  OP  TOLEDO  HARBOR,  OHIO, 

The  channels  through  Manmee  Bay  previoas  to  1866  were  very  indi- 
rect, and  in  shoalest  places  the  depth  did  not  exceed  8^  feet  at  mean 
lake  level.     A  project  for  deepening  the  channel  by  dredging  was 
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adopted  in  1866  pursaaiit  to  the  requiremeutB  of  the  river  and  harbor 
act  of  June  23, 1806.  The  original  project  was  to  secure  a  depth  of  12 
feet.  The  plan  was  amended  from  time  to  time  nntil  tlie  old  channel 
had  been  dredged  to  a  depth  of  16  feet.  In  1892  the  midchannel  depth 
in  old  channel  was  bat  15^  feet,  since  which  time  it  has  not  been 
surveyed. 

From  1866  to  1890  nineteen  appropriations  for  old  channel  were  expended; 
the  aggrejrate  being $724,832.61 

In  1887  a  project  for  a  straight  channel  17  feet  deep  and  200  feet 
wide  on  the  bottom  was  ,adopted  in  compliance  with  previous  acts  of 
Oongress. 

U)H)n  the  basis  of  protecting  the  channel  by  piers  or  other  type  of 
revetment,  the  cost  was  estimated  to  be  $1,875,000. 

The  project  was  subsequently  modified  by  increasing  the  width  pro- 
posed for  outer  section  of  channel,  about  3  miles  in  length,  to  300  feet, 
and  by  inchiding  the  dredging  of  ''The  Grossing"  and  ''Lake  Shore 
Shoals"  in  the  Maumee  Biver,  each  about  4,000  feet  long,  to  a  depth  of 
18  feet  and  width  of  400  feet. 

Total  expenditure  npon  strai^t  channel  in  Manmee  Bay  and  channels 
in  Maamee  Kiver,  1887  to  June  30, 1896,  was $735,416.69 

The  dredging  of  the  straight  channel  had  been  practically  completed 
200  feet  wide  before  the  close  of  the  season  of  1892,  but  a  large  amount 
of  tilling  was  subsequently  found  to  obtain  from  various  causes  which 
have  since  been  maile  a  subject  of  careful  observation.  Dredging  has 
been  continued  not  only  for  the  purpose  of  removing  the  material  filled 
into  the  channel,  bnt  for  increasing  its  depth  to  such  extent  that  a 
shoaling  might  occur  in  places,  or  even  throughout,  without  seriously 
interfering  with  navigation. 

During  the  last  year  the  IT.  S.  dredge  Maumee  completed  the  dredging 
of  channels  at  "The  Crossing"  and  at  the  "  Lake  Shore  Shoal,"  and  also 
dredged  at  the  inner  end  of  straight  channel  to  widen  the  entrance 
where  the  bend  made  a  greater  width  necessary. 

Proposals  for  widening  the  outer  section  of  channel  to  300  feet  were 
invited  by  public  advertisement  dated  June  30, 1896.  The  bids  were 
opened  September  2,  and  a  contract  was  awarded  to  G.  H.  Breymann 
&  Bros.,  of  Toledo,  Ohio,  who  were  the  lowest  bidders;  the  price  per 
cubic  yard  is  9  cents. 

In  1890  a  contract  for  somewhat  more  than  twice  the  amount  was  let 
for  dredging  the  same  part  of  channel  at  22  cents  per  yard.  It  is 
probable  that  several  causes  have  operated  to  reduce  prices  of  such 
work,  but  the  fact  that  a  dredge  has  been  built  and  is  being  operated 
by  the  United  States  at  Toledo  Harbor  is  significant  in  this  connection. 

At  the  end  of  the  fiscal  year  the  widening  of  50  feet  on  north  side  of 
channel  had  been  nearly  completed,  and  widening  on  south  side  had 
been  commenced.  Amount  of  material  removed  under  this  contract 
to  June  30, 1897,  223,000  cubic  yards.  For  a  more  detailed  account  of 
the  work  of  the  year,  I  refer  to  report  of  Mr.  William  T.  Blunt,  United 
States  assistant  engineer,  appended  hereto. 

Mr.  Blunt  submits  a  tabulated  statement  of  soundings  taken  in  June, 
1897,  compared  to  soundings  in  same  parts  of  channel  in  previous  years. 
Ib  the  last  Annu^d  Report  it  was  shown  that  the  fill  in  outer  part  of 
channel  had  been  very  small,  and  in  the  last  year,  over  the  same  part, 
there  has  been  an  actual  scour  greater  than  the  fill  of  previous  year. 
Over  a  distance  of  more  than  2  miles  inside  of  the  part  where  scour  is 
BNo  97 191 
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shown  the  average  fill  is  bat  one- tenth  of  a  foot,  which  corresponds  very 
closely  with  fill  of  previous  year.  In  middle  division  the  deposit  was 
somewhat  more  and  in  the  inner  division  less  than  in  previous  year. 
In  the  channel  dredged  at  <^The  Crossing''  the  fill  has  been  at  the  rate 
of  1  foot  in  four  years.  These  results  will  doubtless  vary  somewhat 
from  year  to  year,  and  it  will  require  several  years'  observation  to  reach 
definite  and  reliable  conclusions. 

At  the  end  of  the  fiscal  year  depths  exceeded  17  feet  in  the  sboalest 
places  and  average  depths  were  about  18  feet. 

Expenditures  of  the  fiscal  year  have  been  divided  as  follows: 

Dredging  ander  contract  in  previous  year $7,516.37 

Repairs  to  dredge 2,828.73 

Repairs  to  tag 1,184.94 

Repairs  to  SCO  W8 667.61 

Supplies  for  dredge  fleet,  fuel,  oil,  etc 3,615.52 

Services  of  crews,  dredge  fleet 6,204.29 

Hire  of  tug 119.00 

Expenses  of  steamer  and  crew 2,532.20 

Purchase  of  tools  and  implements. 425.71 

Dredging  straight  channel  under  contract 9,844.30 

Contingencies  of  office  and  engineering ; 4,103.75 

Total  expenditures 39,042.42 

Accounts  incurred  and  unpaid  for  dredging  in  straight  channel 11,  902. 78 

The  outer  end  of  the  straight  channel  is  12  miles  from  the  usual  con- 
venient boat  landings  in  the  city,  and  the  distance  to  the  extreme  inner 
end  is  4  miles.  It  has  therefore  been  necessary  to  employ  a  small 
steamer  and  crew  to  lay  out  the  cuts  for  dredging,  make  the  examina- 
tions of  channels,  and  to  attend  to  similar  work  at  other  harbors  in  the 
district. 

The  steamer  has  been  hired  from  year  to  year,  but  is  now  so  old  as  to 
be  unsafe  in  bad  weather,  besides  lacking  in  sufficient  room  and  facili- 
ties for  office  work.  It  is  therefore  a  matter  of  necessity  to  obtain  a 
new  steamer  as  soon  as  practicable. 

It  is  not  probable  that  a  suitable  steamer  can  be  hired  for  the  purpose, 
and  it  will  be  much  better  to  have  one  specially  built.  A  suitable 
steamer  can  be  constructed  and  completely  fitted  out  with  anchors, 
chains,  cordage,  lights,  and  furnishings  for  a  sum  estimated  not  to 
exceed  $27,500.  In  the  last  Annual  Report  the  subject  was  mentioned 
and  the  cost  of  the  steamer  alone  was  estimated  not  to  exceed  $20,000. 
More  careful  figures  on  the  subject  obtained  from  practical  shipbuilders 
placed  th€w  actual  cost  of  steamer  at  $25,000.  The  furnishings  can 
probably  be  obtained  at  a  cost  not  exceeding  $2,500. 

The  steamer  is  a  part  of  the  necessary  working  plant  for  properly 
carrying  on  the  works  of  improvement  in  the  district,  the  work  in 
Maumee  Bay  especially  being  such  as  to  make  the  service  indispensable. 
The  subject  is  therefore  discussed  in  this  report  upon  improvement  of 
Toledo  Harbor,  although  applicable  in  a  less  degree  to  all  the  improve- 
ments on  Lake  Erie  west  of  Pennsylvania. 

Arrangements  have  been  completed  to  obtain  designs  and  specifica- 
tions for  a  suitable  steamer.  It  is  recommended  that  the  vessel  be 
built  as  early  as  practicable,  and  that  the  cost  be  allotted  to  the  various 
improvements  in  the  district,  as  nearly  as  practicable  in  proportion  to 
amount  of  service  required. 

The  sundry  civil  act  of  June  4, 1897,  required  '<  a  survey  and  estimate 
of  cost  of  deepening  and  widening  the  straight  channel  in  Maumee 
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Biver  and  Bay  with  a  view  to  obtaining  and  permanently  securing  a 
channel  of  uniform  width  of  400  feet  and  20  feet  deep  at  low  water." 

Most  of  the  soundings  required  for  the  purpose  were  taken  in  June, 
1897.  The  work  will  be  completed  and  a  report  and  estimate  submitted 
as  soon  as  practicable. 

Commerce  of  Toledo  Harbor  exceeds  2^000,000  tons  annually. 

Toledo  is  in  the  collection  difitriot  of  Miami;  Ohio.  There  are  two  lights  of  the 
sixth  order  at  the  month  of  the  river  forming  a  ran^e  for  inner  portion  of  channel. 
Two  towers  arranged  with  three  lights  to  range  in  both  directions  are  under  con- 
stmction  in  the  part  of  channel  known  as  ''  Toroont  Section/'  There  is  also  a  light 
of  fonith  order  on  Turtle  Island  for  a  guide  to  old  channel. 

BXPO&T  OV  HB.  WIUJAM  T.  BLUMT^  ASSISTANT  BNGIMSKB. 

TOLBDO;  OhiOi  June  SO,  1897, 
Sib:  I  have  the  honor  to  submit  the  following  notes  upon  the  work  in  Toledo 

Harbor  during  the  fiscal  year: 
All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie;  1860  to  1875.  the  water 

during  tne  fall  of  1896  having  been  from  1  to  2  feet  below  that  level,  and  during  this 

season  about  at  mean  level. 

STBAIOHT  CHAIVMBL. 

Contraetf  George  H.  Bremann  ^  Bro*.— This  contract  is  for  the  widening  of  the 
channel  from  cribs  to  lake  (outer  division)  50  feet  on  each  side,  so  as  to  make 
the  full  width  300  feet  Work  began  October  6;  1896,  with  one  dredee  on  the 
northerly  bank,  and  closed  for  the  season  November  21.  It  was  resumed  on  April 
23, 1897  with  one  dredge,  a  second  being  put  at  work  May  17,  and  a  third  June  2. 
At  the  close  of  the  fiscu  ^ear  there  had  been  removed  upward  of  223,000  cubic  yards. 
The  widening  on  north  side  is  nearly  completed,  and  two  dredges  have  been  trans- 
ferred to  the  south  side.  On  account  of  the  wide  cut  made  by  each  of  the  two  large 
dredges,  the  first  cut  is  lapped  over  onto  the  old  channel,  thus  removing  much  of 
the  deposit  which  has  accumulated  along  its  edge.  It  is  found  that  the  small  dredge, 
which  can  only  make  the  50  feet  by  two  full  cuts,  throws  up  a  ridge  in  the  channel 
which  necessitates  a  third  cut  for  her.  Materifd  is  disposed  of  by  dumping  on  the 
outer  face  of  Cedar  Point  Bar.  1  mile  or  more  southeast  of  the  channel. 

Depths  obtained  are  from  20  to  21  feet. 

Dredge  IfaumM.— The  U.  S.  dredge  Maumee  was  employed  for  part  of  September  and 
October,  1896,  widening  the  entrance  to  straight  channel  at  the  mouth  of  the  river; 
about  21,000  cubic  varus  was  removed  from  the  point  on  the  northwest  side  of  chan- 
nel by  one  cut  1,800  feet  long. 

COMDITION  OF  COAXSKf^ 

The  entire  channel  was  sounded  in  June,  1897,  on  cross  lines  200  feet  apart  and 
extending  over  each  bank  at  least  100  feet  beyond  the  present  proposed  widening. 
These  were  platted  as  usual  on  an  enlarged  cross  scale,  and  are  now  on  file  in  your 
office.  I  hope  to  be  able  this  year  to  file  detailed  comparisons  by  sections  of  800  feet 
eaoh^but  again  I  must  plead  pressure  of  more  important  duties  which  prevented  my 
sparing  the  large  amount  of  time  necessary  for  the  merely  mechanical  work.  These 
comparisons  of  individual  sections  would  be  a  very  profitable  study,  and  I  hope  to 
accomplish  it  during  the  coming  year. 

The  comparative  tables  I  am  able  to  present  are  on  the  same  basis  as  those  of  last 
year,  and  in  continuation  of  them.  The  channel  is  divided  into  lonffitndiiial  inter- 
vals of  10  feet  width,  numbered  fVom  the  northerly  bank.  It  is  divided  into  trans- 
verse intervals^  irre&^larly,  principally  following  the  different  periods  of  dredging 
as  most  convenient  n>r  comparison.  *the  entire  length  is  not  shown  in  the  tables,  as 
small  portions  are  influenced  by  extraneous  causes.  A  portion  of  the  outer  division 
on  the  north  side  has  been  disturbed  by  dredging  since  the  soundings  of  1896,  so  that 
the  first  50  feet  of  width  can  not  be  compared  with  the  past  surveys.  Aside  from 
this,  there  has  been  no  disturbance  other  than  from  natural  causes. 

Over  this  disturbed  area  the  assumption  may  be  reasonably  made,  based  on  the 
past  action  of  deposits,  that  the  fill  would  be  at  most  no  more  than  on  tne  correspond- 
ing northerly  area,  i.  e.,  a  total  of  eleven  one-hundredths  of  a  foot  over  the  five 
intervals.  This  indicates  an  average  annual  fill  of  five  one-hundredths  of  a  foot,  but 
making  due  allowance  for  error  in  the  assumption,  I  feel  safe  in  allowing  ten  one- 
hundredths  of  a  foot  as  the  average  annual  fill  during  1896-97  over  the  sections  4  to  17. 
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OiUer  diviiUm. 
LSections  18  to  21;  length,  3,300  feet  at  outer  end  of  channel ;  last  di«dged  in  spring  of  1894.] 


Average  depth. 

Average  fill. 

June.  1896. 

June,  1897. 

Feet. 

Cubic 
yards. 

Ten -foot  intervala  from  north  bank : 

First 

17.4 

18.8 

18.6 

18.8 

18.8 

19 

19.2 

19.2 

19.2 

19.2 

19.2 

19.2 

19.1 

19 

18.8 

18.7 

18.6 

18.5 

18.4 

18.2 

18.8 
18.9 
19.1 
19.8 
19.5 
19.4 
19.6 
19.7 
19.7 
19.7 
19.7 
19.6 
19.5 
19.4 
19.3 
19.1 
18.9 
18.7 
18.6 
18.2 

—0.9 

-12 
—  .0 

annual 

-1,080 

gecond ....    . 

Third 

1  1  1 

Fourth 

Fifth    

Sixth 

Seventh  

360 

Bighth 

600 

Ninth 

600 

Tenth 

-      600 
000 

Twelfth 

—      480 

480 

Thirteenth 

Fourteenth 

480 

Fifteenth 

600 

Sixteenth 

480 

Seventeenth 

360 

Eighti^enth 

210 

Kiueteenth 

240 

Twentieth 

Total  fill   June,  1896.  to  June,  1897,  twelve  months 
scour  of  0.44  feet 

indicating  an  average 

-16,448 

[Sections  4  to  17;  length,  11,200  f^et;  from  cribs  outward  through  bar;  last  dredged  in  1893.] 


Average  depth. 

Average  fill. 

June,  1886. 

June.  1897. 

Feet. 

Cubic 
yards. 

Ten-foot  intervals  from  north  bank : 

First 

16.2 
16.6 

}?• 

17.2 

17.6 

17.9 

18.2 

18.3 

18.4 

18.4 

18.4 

18.1 

17.7 

17.8 

17 

16.7 

16.4 

16.2 

16.9 

SI 

(«) 
(a) 

'%.> 

17.8 

18.8 

18.6 

18.6 

18.7 

18.7 

18.4 

17.9 

17.4 

17 

16.6 

16.2 

16.9 

16.4 

0.11 

+.8 

t:\ 

—.2 
-.2 
-.8 
—.8 

1 

+.» 
+.6 

Second 

Third 

Fourth 

Fifth 

Sixth 

+l,Mft 
+  415 
—    415 

Seventh 

Eighth 

Kfith 

—    830 

Tenth 

—    830 

Eleventh 

—1,245 

Twelfth 

—1,246 

Thirteenth 

-1.245 
—    830 

Fifteenth ^.. 

Sixteenth 

—    415 

Seventeenth 

+  419 
-f    880 

Eighteenth 

Nineteenth 

+li245 

Twentieth 

+2.075 

a  DiHturbed  by  dredging  between  surveys. 

Assuming  fill  over  first  five  intervals  to  be  doable  that  over  the  last  five,  there  U 
indioated  an  average  annual  fill  of  -f  0.10. 
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Middle  ^iHan, 
[8oeti«Bs8toU;  Ingth,  t,eoo«Mi;  ftonCMbthiaf  m^lntoriTW;  lutdTCdgedlnlSBd.] 


Average  depth. 

Average  flU. 

June,  1806. 

June,  1897. 

Feet. 

Cubic 
yards. 

TMi-ftMt  intormU  firom  north  bank  : 

Firnt 

17.6 

18.1 

18.8 

18.7 

18.8 

18.8 

18 

18 

17.8 

17.8 

17.0 

18 

18.2 

18.1 

18.2 

18.7 

18.7 

18.6 

18.8 

l&l 

16.8 

17.8 

17.6 

17.8 

17.9 

17.8 

17.8 

18 

18 

18.1 

18.2 

18.2 

18.1 

17.9 

17.8 

17.9 

17.8 

17.6 

17.6 

17.2 

+.8 
+.8 
+.8 
+.9 

ti 

+.2 
+.0 
^1 
^8 
-.8 
—.2 

J:i 

+.4 
+.8 
+.8 

+.8 

+2,848 
+2,848 
+2,848 
+3,204 
+3,204 
+1.780 
+    712 

Beoond 

Third 

Fourth 

Fifth 

Sixth 

Seventh  

Eighth 

Kinth 

356 

Tenth 

—1,068 

-1,068 

712 

XleTenth 

Twelfth 

Thirteenth 

+    356 
712 

Fourteenth 

Fifteenth 

+1.424 
+2,848 
+8.204 
+3,204 
+2,492 
+8,204 

Sixteenth 

Seventeen  til 

Eighteenth 

Kineteenth 

Twentieth 

Total  All,  June,  1886,  to  June,  1807,  twelve  months,  indicating  an  average  annual  fill 
of  0.45  foot • 

+81,684 

Jnfitfr  diffiiian, 
[Seotions  1  to  6;  length,  4,800  ftet  from  middle  division  inward;  last  dredged  in  18M.] 


Average  depth. 

Average  flU. 

June,  1886. 

June,  1897. 

Feet. 

Cubic 
yards. 

Ten-foot  intervals  from  north  bank : 

First 

17.2 

18.6 

18.8 

18.8 

18.8 

18.4 

18 

17.7 

17.6 

17.4 

17.6 

17.8 

18 

18 

18.1 

18.5 

18.6 

18.6 

18.4 

17.6 

16.4 

17.6 

17.7 

17.8 

17.8 

17.9 

18 

18 

18 

18.1 

18.1 

18.2 

18.3 

18.2 

18 

18.1 

18.1 

18.1 

17.8 

17  9 

+0.8 
+  1.0 
+1.1 
+1.0 
+  1.0 
+  .5 

t:t 

—  .4 

-.7 

—  .6 

—  .8 

—  .3 

—  .2 
+  .1 
+  .4 
+  .5 
+  .5 
+  .6 
+  .4 

malflU 

+1.424 
+1,780 
+1,968 
+1,780 
+1,780 
+    890 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

634 

Ninth 

—    712 

Tenth 

—1,246 
890 

Eleventh  

Twelfth 

534 

Thirteenth .... 

—    534 

—    356 

Fifteenth  

+     178 
+     712 
+    890 

Sixteenth 

Seventeenth 

Eighteenth 

+    890 
+1,068 
+    712 

Nineteenth 

Twentieth 

sdicating  an  average  ani 

Total  fill,  June,  1886,  to  Jane,  1897,  twelve  months,  ii 
of +  0.26  foot 

+8.266 
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Inner  divUion — Continaed. 
[SeetioDB  8  to  13;  length,  4,800  feet;   at  Inner  end  of  oluuinel;  last  dredged  in  1805.] 


Average  depth. 

Average  fiU. 

Jane,  1806. 

Jnne,  1897. 

Feet 

Cubic 
yards. 

Ten-foot  interrals  from  north  bank : 

first     

18.8 

10.2 

10.2 

18.6 

17.0 

18 

18.2 

18.6 

18.8 

18.8 

18.7 

18.7 

18.6 

18.2 

17.0 

17.4 

17.6 

18.4 

18.7 

18.8 

18 

18.2 

18.2 

17.7 

17.6 

17.0 

18.4 

18.8 

10 

10.1 

10.2 

10.1 

18.8 

18.8 

17.7 

17.2 

17.4 

17.0 

18 

17.0 

+  .8 

±:i 

—  .2 

—  .2 

—  .8 

—  .6 

—  .4 

—  .2 

—  .1 

i:l 
t:l 

+  .7 
4-  .0 

lualflll 

+1. 424 
+  1,780 

Second 

Third 

+1.780 

Fourth 

+li42i 

Fifth 

+    534 

Sixth 

+     178 

Seventh    

~    356 

Eighth 

—    856 

Ninth 

—    356 

Tentli 

—    53i 

Eleventh 

—    800 

Twelfth 

—    712 

Thirteenth 

—    356 

Fourteenth 

—    178 

Fifteenth 

+    356 
+    856 

Sixteenth 

Seventeenth 

+    356 

Eighteenth 

+    890 

Kineteenth 

+1,246 

Twentieth 

+1,602 

Ddioating  an  average  ani 

Total  fill,  Jane,  1806,  to  Jane,  1807,  twelve  months,  i 
of  +0.23  foot 1. 

+8,188 

Summary  of  indicated  average  annual  depoHU, 
[See  also  report  of  June  80, 1806.] 


First  year  after  dredging. . . . 
Second  year  after  dredging. . 
Third  year  after  dredging. . . 
Foartii  year  after  dredging. . 
Fifth  year  after  dredgug  . .. 


Outer  division. 


Sections 
18-21. 


.44 


Sections 
4-17. 


0.82 

.00 
.10 


Middle 
division. 


{OW}o.82 
.45 


Inner  division. 


Sections    Sections 
1-6.  a-13. 


0.32 
.26 


/0.71) 

\  .23|0.54 


In  oonsiderinfi:  these  tables,  the  first  point  of  note  is  that  for  the  first  time  in  its 
history,  a  marked  resaltaut  sconr  took  place  over  a  large  section  of  chnnnel  and 
thronghont  its  entire  width.  This  sconr  is  so  marked  in  the  portion  of  channel  from 
18  to  21  outer  division,  that  the  probability  is  strong  of  actual  resnltant  scour  having 
extended  into  the  next  portion  also.  In  fact,  the  resnltant  deposit  in  this  adjoining 
portion  (3  to  17)  is  so  small  even  upon  the  liberal  allowance  mentioned  above  that  it 
would  not  be  surprising  if  the  sconr  actually  extended  throughout  this  portion  iUbo. 
The  exact  division  can  only  be  determined  by  comparing  individaal  sections. 

Throughout  the  outer  and  inner  divisions,  a  marlced  sconr  appears  along  the  mid- 
dle portions  while  in  the  middle  division  the  scour  is  slight  and  the  fill  along  the 
sides  auite  marked.  These  conditions  were  reversed  in  1895-96,  there  having  then 
been  little  scour  in  outer  and  inner  divisions  and  considerable  in  the  middle  division. 

The  annual  rate  of  fill  for  middle  division  has  increased  over  that  of  last  year  while 
that  for  inner  division  has  diminished. 

I  have  discovered  no  cause  for  these  fluctuations  in  rates  of  deposit,  but  ftirther 
study  will  be  made  upon  completion  of  detailed  table. 

BCAUMEB  BIVER,  LOWER  CROSSING. 

Work  was  resumed  on  this  channel  early  in  June,  1897,  nothing  having  been  done 
since  1894.  At  the  close  of  the  fiscal  year  the  United  States  dredge  Maumee  was 
working  on  the  last  cut  to  accomplish  the  full  width  of  400  feet.  Complete  soand- 
ings  were  taken  in  May,  1897,  and  the  table  following  shows  comparisons  between 
soundings  of  four  consecutive  years  uninfluenced  by  dredging.  While  the  deposit 
during  tne  first  year  after  dredging  was  but  two  one-hundredths  of  a  foot,  and  dur- 
ing the  second  year  but  ten  one-nundredths  of  a  foot,  there  has  in  the  third  year  been 
a  decided  fill  o^  forty-one  one-hundredths  of  a  foot  heavier  on  west  side  than  on  east. 
Depths,  are,  however,  ample  for  all  purposes. 
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Maumee  ftirer,  Lower  Crotting. 

[From  line  200  to  line  3,200>-length,  3,000  feet;  dredged  In  18M.] 

AVEBAGE  DEPTH. 


Angnetand 

October, 
I        1894. 


May,  1886. 


May,  1896. 


May,  1897. 


Twenty-foot  intervals  from  weet  bank : 

Pinit 

Seoond 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

ninth 

Tenth 

Eleventh 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 


Feet. 
10.9 
20.1 
19.7 
19.7 
19.9 
19.9 
20.2 
20.2 
19.9 
20.2 

(a) 

(o) 

(a) 

(a) 

(a) 


Feet. 
20 
20.2 
19.5 
19.8 
19.9 
19.9 
20.1 
20 
30.1 
20 
19.8 
19.2 
19.4 
19.4 
19.4 


FmL 

'  19.6 
20.1 
19.8 
19.7 
19.7 
19.7 
19.9 
20.1 
20 
19.9 
19.4 
19 

19.8 
19.2 
19.4 


18.3 

18.9 

18.9 

19 

19.3 

19.6 

19.7 

19.9 

19.9 

19.6 

19.4 

19.2 

19.1 

19.1 

18.8 


a  Dredged  at  this  time  for  only  200- foot  width. 
AVERAGE  FILL. 


1804  to 

1895(8 

months). 

1896  to 
1896  (12 
months). 

1896  to 

1897  (12 
mouths). 

1896  to  1897  (24 
months). 

1894  to  1897  (82 
months). 

Feet 

Yards. 

Feet. 

Yards. 

Twenty-foot  Intervals  from 
weat  bank : 
First 

—.1 
—.1 

1:1 

+.0 

i\ 

+.2 

+.4 
+.1 
—.3 
+.1 

+  .2 

tl 

—.1 
+  .1 
+.1 
—.1 

ti 

+.2 
+.0 

1.8 
1.2 

1.7 
L3 

8,774 

2,886 

1,332 

1,776 

1,832 

888 

888 

222 

444 

888 

.222 

0 

666 

666 

1,332 

1.6 
L2 
.8 
.7 
.6 
.4 
.5 
.3 
.0 
.6 

8.652 

Second 

2,664 

Third 

1,776 

Fourth 

1,554 

Fifth 

1.332 

Sixth 

888 

Seventh 

1,110 
666 

Eighth 

Kiath 

0 

Tenth 

1,838 

Elffrventh 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Averages  and  totals — 
Indicated  average  an- 
nual rates 

.02 
.03 

.10 
.10 

.41 
.41 

.61 
.26 

16,872 
8,436 

MAUMEE  RIVER,   LAKE  SHORE  SHOAL. 

The  dredging  of  this  channel  was  completed  August  13,  1896,  to  full  width  of  400 
feet,  by  the  removal  of  about  193,000  cubic  yarils  of  material.    Depth  of  dredging 
was  19  to  20  feet,  and  soundings  taken  in  May,  1897|  show  them  to  still  hold  well. 
Very  respectfully, 

Wm.  T.  Blunt, 
United  Statee  Asiistani  EngtMer.    . 
Col.  Jared  a.  Smith, 

C<nrp»  of  Engineer e,  U.  8.  A. 

Money  statement 

July  1, 1896,  balance  unexpended $162,460.70 

June  30,  189^,  amount  expended  during  fiscal  year 39, 042. 42 

July  1, 1897,  balance  unexpended 123,408.28 

July  1, 1897,  outstanding  liabilities $11,902.78 

July  1,  1897,  amount  covered  by  uncompleted  contracts 62, 550. 80 

74,453.58 

July  1, 1897,  balance  available 48,954.70 

i Amount  (estimated )  recmired  for  completion  of  existing  project 980, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Amount  and  date  of  all  appropriationt  for  improving  Toledo  Harbor,  Ohio, 


AppropriAtioiu  have  been  made  for  old  channels  as  follows : 


June  23, 1866 $20,000.00 

March  2, 1807 20,000.00 

April  10, 1869 29,700.00 

Jnlyll,1870 50,000.00 

March  3, 1871., 50,000.00 

June  10,  1872 15,000.00 

March  3,1873 100,000.00 

June  23,  1874 75,000.00 

March  3, 1875 75,000.00 

August  U,  1876 60,000.00 

June  18,  1878 50,000.00 


March  3, 1879 $20,000.00 

June  14,  1880 30,000.00 

March  3, 1881 40,000.00 

Augn8t2, 1882 50,000.00 

July  5, 1884 20,000.00 

August  5, 1886  (see  note) 9, 632. 61 

August  11, 1888 5,000.00 

September  19, 1890 5, 000.00 


Total  for  old  channel..  724,332.61 


Appropriations  haye  been  made  for  straight  channel  as  follows: 

July  5,  1884 $25,000.00 

Deduct  amount  appropriated  for  old  channel  (see  note) 9, 632. 61 


Balance 15,367.39 

August  5,  1886 112,500.00 

August  11,  1888 150,000.00 

September  19,  1890 200,000.00 

July  13,  1892 200,000.00 

August  17,  1894 70,000.00 

June  3, 1896 150,000.00 


Total  for  straight  channel 897,867.39 

Total  of  all  appropriations  for  Toledo  Harbor $1, 622, 200. 00 

Total  expended  to  June  30,  1897 1, 498, 791. 72 

123,406.28 


Total  on  straight  channel  to  June  30,  1897 774,459.11 

NOTR.— By  act  of  August  5,  1886,  the  balance  then  available  of  the  $25,000  appro- 
priated July  5, 1884,  for  straight  channel  was  made  available  for  clearing  the  old 
channel. 


Abttraot  of  proposals  for  dredging  in  straight  channeH  through  Maumee  Bay,  Toledo  Harbor, 
Ohio,  received  and  opened  by  Lieut.  Col,  Jared  A.  Smith,  Corps  of  Engineers,  at  Cleve- 
land, Ohio,  on  Wednesday,  September  g,  1896,  at  g  o'olockp,  m.,  standard  time,  inaooord- 
ance  ufith  advei-tisement  dated  June  SO,  1896. 

[Amount  available  for  the  work,  not  exceeding  $80,000.] 


No. 


Name  and  address  of  bidder. 


For  all  the 
dredffinff 
called  for. 


Total  bid. 


Michael  Snlllvan,  Detroit,  Mich , 

Wm.  J.  Daley,  Ogdensburg,  N.  Y 

G-.  H.  Breymann  &.  Bros.,  Toledo,  Ohio  a 

The  L.  P.  Sl  J.  A.  Smith  Co.,  Cleveland,  Ohio 

W.  A.  McGIllis  &  Co.,  Cleveland,  Ohio 

R.J.Cram,  Detroit,  Mich 

John  Stang,  Lorain,  Ohio 

Carkin,  Stick ney  &  Cram,  Detroit.  Mich 

James  Rooney,  Toledo,  Ohio , 


$0,006 
.10 
.09 
.14 
.111 
.IB 
.16 
.141 
.10 


$80,000 
80.00G 

80,000 
80,000 
80,000 
80.000 
80,000 


o  Lowest  bid. 


Recommeuded  that  the  contract  be  awarded  to  Q.  H.  Breymann  &,  Bros.,  of  Toledo^ 
Ohio,  at  the  rate  named  in  their  proposal,  their  bid  being  the  lowest  received  and 
considered  reasonable. 
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CONTRACT  FOR  IMPROVING  HARBOR  AT  TOLKDO,  OHIO,  IN  FOROB  DURING  THIS  FISCAL 
YEAR  BNDINQ  JUNK  30,  1897. 

Contract  for  dredging  in  straight  channel  through  Maum^  Bay. 


Name  of  eontractor. 

Date  of  con- 
tract 

Date  of  ap- 
proval. 

Date  of  oom- 
mencement. 

Date  of  com- 
pletion. 

G.  H.  Breymann  A  Bros..  Toledo.  Ohk» 

Sept.  18. 1896 

Oct.  8,     1896 

Oct  6,     1896 

June  80, 1898 

COMMERCIAL  STATISTICS. 


The  following  etatiBtics  for  the  year  1896,  relative  to  the  commerce  of  the  harbor  of 
Toledo,  OhiO|  were  compiled  from  information  famished  by  the  collector  of  onatoms 
and  others: 


Receipts. 


Iron  ore.  ...........  • 

Coal 

Lamber 

Sand  and  gravel. . . . 

Wheat 

Log* 

Bngar 

Baft 

Plaster  and  cement. 

Lath 

Shingles , 

Cedar  posts 

Pmit 

Fish 

Rye 

Merchandise 


Tons. 


Total. 


3M,000 

118,642 

166,000 

230,000 

50,206 

53,400 

22,323 

16,818 

10.867 

9,750 

2.048 

1,500 

1,100 

1.500 

252 

43,486 


1,040,891 


Shipments. 


Coal 

Com 

Wheat 

Flour ■ 

,  Timber 

I  Rye 

Oats 

Merchandise. 


Total. 


Tons. 


706,500 
84,000 
90,000 

106.068 

19,957 

15,87S 

676 

82,864 


104,837 


Total  flrelght  tonnage: 

1806 

1896 


2,154,728 
2,087,500 


Increase. 


117,2 


Vessels. 

Number. 

Tonnage. 

Entering 

2,379 

2,381 

8 

1.121,964 
1,130,430 
3,790.81 

Denartinff 

Bufit:7.....;;r........:.. ..::::            ..::;; 

Total  registered  tonnage: 

1896 2,252,394 

1896 1,806.678 


Increase 445,721 

*  ,^  Draft  of  largest  ves-sels  using  harbor,  16  feet 

^k  Largest  vessels  do  not  load  to  full  depth. 

New  line  of  transportation  established  was  the  C.  &  B.  and  D.  &.  C.  line  nightly 
to  Cleveland,  and  daily  to  Put  in  Bay. 


LL3. 

IMPROVEMENT  OF  PORT  CLINTON  HARBOR,  OHIO. 

The  river  and  harbor  acts  of  1867  and  1870  required  examinations  or 
surveys  of  this  harbor  with  reference  to  its  improvement.  The  depth 
over  the  bar  into  the  lake  did  not  exceed  5  feet,  and  the  available  depth 
inside  did  not  exceed  7  feet 
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Under  the  appropriation  of  $8,000  by  act  of  July  10, 1872,  and  an 
allotment  of  $2,000  from  the  same  appropriation,  the  channel  was 
dredged  to  a  depth  of  8  feet. 

In  1875  a  plan  was  adopted  to  protect  the  channel  over  the  bar  by  a 
very  simple  construction  of  piles  and  sheet  piling  with  pierheads  of 
timber  crib  work  upon  pile  foundations  filled  with  stone;  a  length  of 
720  feet  of  the  outer  end  of  west  pier  is  of  such  work,  14  feet  in  width. 
Total  estimated  cost,  $90,000. 

The  piers  were  completed  as  far  as  was  considered  necessary  in  1883. 
Since  that  date  the  piers  and  pile  revetment  have  been  reenforced  with 
a  riprap  of  stone  on  each  side,  and  th^  channel  has  been  dredged  so  as 
to  afford  an  available  depth  not  less  than  10  feet,  100  feet  wide  in  the 
piers,  and  200  feet  wide  in  the  harbor  proper. 

In  compliance  with  requirement  of  the  act  of  July  13, 1892,  the  sum 
of  $1,200  was  paid  for  the  purchase  of  a  part  of  the  long  sand  point 
from  which  the  west  pier  starts.  All  other  expenditures  to  June  30, 
1896,  were  for  construction  and  maintenance  of  the  piers  and  for  dredg- 
ing. The  depth  of  10  feet  has  been  maiutained  thus  far  without  further 
dredging. 

Total  expenditures  to  June  30, 1896 $75, 629. 69 

Expenditures  in  last  fiscal  year 216.73 

Total  to  June  30, 1897 75,846.42 

The  expenditures  of  the  last  year  have  been  for  necessary  contingen- 
cies and  for  construction  of  a  substantial  feuce  of  wood  and  wire  on  the 
boundary  line  of  the  land  purchased. 

The  reason  for  the  delay  in  expenditure  of  the  amount  of  $6,000 
appropriated  by  act  of  August  17,  1894,  was  fully  set  forth  in  last 
annual  report  (Report  of  Chief  of  Engineers,  1896,  page  2926). 

The  woodwork  of  the  revetment  and  piers  above  water  is  now  far 
advanced  in  decay.  It  has  been  decided  that  the  best  method  to  make 
substantial  repairs,  as  well  as  the  least  expensive,  is  to  pile  a  riprap  of 
stone  against  the  old  woodwork  on  each  side  and  thus  form  a  solid 
foundation  on  which  a  stone  superstructure  may  be  placed  when  the 
riprap  has  fully  settled.  The  work  will  be  inexpensive,  because  the 
sheltered  position  of  the  harbor  requires  a  work  of  but  small  dimensions. 

Under  date  of  April  6,  1897,  proposals  were  invited  for  reenforcing 
the  jetties  on  the  method  above  described,  as  far  as  may  be  done  with 
available  funds.  The  bids  were  opened  on  the  7th  of  May,  1897,  and 
the  contract  was  awarded  to  Mr.  John  Stang,  of  Lorain,  Ohio,  who  was 
the  lowest  bidder. 

The  contract  requires  that  the  work  shall  be  completed  on  or  before 
November  30, 1897.  The  contractor  has  not  yet  commenced  the  work, 
but  promises  to  push  it  rapidly  as  soon  as  he  completes  the  work  on 
stone  jetty  at  Cedar  Point  for  improving  Sandusky  Harbor,  Ohio,  upon 
which  he  is  now  engaged. 

During  the  last  year  the  light  at  Port  Clinton  Harbor,  which  had 
been  discontinued  for  many  years,  has  been  reestablished  by  the  com- 
X>letion  of  a  substantial  wooden  beacon,  surmounted  by  a  lantern  with  a 
lens  of  the  sixth  order  showing  a  red  light,  near  the  outer  end  of  west 
pier.    The  new  light  was  first  shown  July  15, 1896. 

The  harbor  of  Port  Clinton  is  used  by  a  fleet  of  tugs  and  small  ves- 
sels engaged  in  fishing.  A  passenger  steamer  runs  regularly  from  Port 
Clinton  to  Put  in  Bay  during  the  season  when  the  lake  is  free  from  ice. 

The  commerce  of  Port  Clinton  is  small. 
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Port  Clinton  is  a  port  of  entry  in  the  collection  district  of  Sandusky,  Ohio.    The 
nearest  light  is  the  one  recently  established  on  outer  end  of  west  pier. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended w $12,370.31 

June  30, 1897,  amount  expended  daring  fiscal  year 216. 73 

July  1, 1897,  balance  unexpended 12, 153.58 

July  1, 1897,  outstanding  liabilities $31.50 

July  1,  1897,  amount  covered  by  uncompleted  contracts 10, 000. 00 

10,031.50 

Jnly  1, 1897,  balance  available 2,122.08 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
A  mount  that  can  be  profitably  expended  in  fincal  year  ending  June  30, 1899    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


lAtt  of  approj^riationB  for  improving  harbor  of  Port  Olinton,  Ohio, 


July  10, 1872 $8,000.00 

July  10, 1872  (allotment) 2, 000. 00 

March  3, 1875 5,000.00 

August  14, 1876 5,000.00 

June  18, 1878 10,000.00 

March  3, 1879 10,000.00 

June  14,1880 5,000.00 

March  3, 1881 5,000.00 

August  2, 1882 6,000.00 

August  5, 1886 2, 000. 00 

August  11, 1888 5,000.00 


September  19, 1890 $3, 000. 00 

July  13, 1892 10,000.00 

August  17, 1894 6,000.00 

June  3, 1896 6,000.00 

Total 88,000.00 

Expended  to  June  30, 1897 ....  75, 846. 42 

Balance   unexpended 
July  1,1897 12,153.58 


Ahitrad  of  proposals  for  reinforcing,  with  stone,  the  Jetties  at  entrance  to  Port  Clinton 
Harbor,  Ohio,  received  and  opened  by  Col,  Jared  A,  Smith,  Corps  of  Engineers,  at  Cleve- 
land, Ohio,  on  Friday,  May  7, 1897,  at  g  o'clock  p,  m,,  standard  time,  in  accordance  with 
advertisement  dated  April  5,  1897. 

[The  araonnt  ayailable  for  the  pnrpoae  is  about  $10,000.] 


No. 


Name  and  address  of  bidder. 


Paving  stone, 
600  tons. 


Price 
bid. 


Amount. 


Slope  stone, 
2,200  tons. 


Price 
bid. 


Amount. 


Core  stone, 
4,400  tons. 


Price 
bid. 


Amount. 


Total  of 
bid. 


The  L.  P.  &  J.  A.  Smith  Co., 
Cleveland.  Ohio 

The  P.  &T.  Degiian  Rand  Dredg- 
ing and  Lighterage  Co.,  Toledo, 
Ohio 

F.  L.  Roth.  Port  Clin  ton,  Ohio  a... 

John  Stang,  Lorain,  Ohio  b 


$3.00 


S.87 
2.44 
1.30 


$1,800.00 


2, 322. 00 

1,464.00 

780.00 


$L00  $2,200.00 


1.67 
1.75 
1.80 


3,  454. 00 
3,  850. 00 
2,860.00 


$L00 


.93 
.75 
.75 


$4,400.00 


4,092.00 
3,300.00 
3,300.00 


$8,400.00 


9,868.00 
8,614.00 
6,940.00 


a  Bid  very  informal.    A  single  copy  of  this  proposal  was  received. 
b  Lowest  Did  received. 

The  proposal  pf  Mr.  John  Stang,  of  Lorain,  Ohio,  being  the  lowest  received,  is 
recommended  for  acceptanoe.  , 
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COHTRAOT  FOB  IMPBOVINO  HARBOR  OF  PORT  CLINTON,  OHIO,  IN  FORCE  DURINa  THE 
FISCAL  YEAR  ENDING  JUNK  30,  1897. 

Contract  fw  reinforcing,  with  stone,  the  jetties  at  entrance  to  Port  Clinton  Barber,  Ohio, 


Name  of  contractor. 

Bate  of 
contract. 

Dale  of  approval. 

Date  of 

Date  of 
completion. 

John  Strang,  Lorain,  Ohio 

Jane  30, 1897 

Not  yet  approved. 

No  date  named.. 

Nov.  30,1897 

COMMERCIAL  STATISTICS. 

The  following  atatistics  for  the  year  1896  relative  to  the  commerce  of  the  harbor 
of  Port  Clinton,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Receipts. 

Tona. 

TiTimlx^T  ftnd  wood ^ - r 

8,152 
123 

Mi^CAllixneoitfi --■» - - 

Total 

3,275 

Total  ft-eight  tonnage: 

1896 

1895 


8,267 
6,641 


Decrease 3,884 

Note.  -The  above  are  receipts  from  onteide  of  the  district  only.    Statistics  inside  the  district  are 
not  reported. 


Vessels— 


Entering. . . 
Departing . 


Number. 


Tonnage. 


2,245 
1,701 


Total  registered  tonnage: 

1896 8,946 

1895 4,814 


Decrease. 


Draft  of  largest  vessels  using  harbor,  12  feet.    Largest  vessels  do  not  load  to  fall 
depth.    No  new  vessel  lines  established  during  the  year. 


LL4. 


IMPROVEMENT  OF  SANDUSKY  HARBOR,  OHIO. 

The  harbor  of  Sandoaky  is  in  the  lower  part  of  Sandusky  Bay,  the 
water  of  which  is  generally  8  to  12  feet  deep.  The  mouth  of  the  bay 
between  Cedar  Point,  on  the  southeast,  and  another  sandy  point  on  the 
northwest,  is  about  1^  miles  wide  and  isobstructed  by  a  sand  bar  across 
most  of  the  distance.  Next  to  Cedar  Point,  however,  there  is  a  chan- 
nel, where  the  depth  exceeding  18  feet  is  about  400  feet  wide  and  one 
mile  long;  this  channel  is  known  as  the  '*  Deep  Hole,"  and  its  greatest 
depth  is  40  feet. 

Improvements  were  first  commenced  under  the  appropriation  of  June 
11,  1844.  Until  1888  the  improvements  consisted  in  dredging  thedeep- 
est  natural  channels  from  the  lake  to  and  along  the  city  front. 
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From  1888  to  1894,  a  straight  channel  was  dredged  200  feet  wide,  17 
feet  deep,  and  1|  miles  in  length,  from  east  end  of  dock  channel  to  the 
"DeepHole.'^  In  1894  the  other  channels  were  in  bad  condition  and 
vessels  with  more  than  13  feet  draft  found  much  difficulty  in  reaching 
the  wharves.  . 

The  river  and  harbor  act  of  August  17, 1894,  required  a  survey  and 
estimate  of  cost  of  further  necessary  improvements.  The  report  and 
estimate  of  cost  were  published  in  House  Ex.  Doc.  No.  91,  Fifty- third 
Congress,  third  session,  and  also  in  Report  of  Chief  of  Engineers,  1895. 
See  map  opposite  page  2930,  Report  of  Chief  of  Engineers,  1896.  The 
project  includes  dredging  the  inside  channels  200  feet  wide  and  17  feet 
deep,  and  dredging  over  the  bar  300  feet  wide  and  18  feet  deep;  it  also 
includes  the  construction  of  a  jetty  from  Cedar  Point  2,500  feet  long 
and  a  dike  of  the  same  length  on  the  opposite  side  of  the  channel. 

The  entire  appropriation  of  t30,000  by  act  of  August  17, 1894,  has 
been  expended  in  dredging  and  necessary  contingent  expenses. 

Total  expended  1844  to  June  30, 1896,  (430,800.90. 

At  the  end  of  last  fiscal  year  a  channel  of  17  feet  in  depth  and  60  to 
100  feet  in  width  had  been  excavated  along  the  city  front,  and  the  outer 
bar  had  been  so  much  improved  as  to  give  a  narrow  channel  exceeding 
16  feet  in  depth.  Of  the  t40,000  appropriated  June  3, 1896,  tl5,000 
has  been  allotted  for  dredging,  and  $25,000  for  constructing  jetty  fh)m 
Cedar  Point. 

Under  date  of  June  30, 1896,  proposals  were  invited  by  public  adver- 
tisement for  dredging  and  for  construction  of  jetty.  Proposals  were 
opened  August  7,  1896,  and  contracts  were  awai'ded  to  the  lowest 
bidders. 

Dredging  under  the  contract  was  carried  on  from  September  7  to 
November  30, 1896,  and  from  April  17  to  June  30, 1897. 

Amount  of  material  removed  to  June  30, 1897: 

Upper  end  of  dock  channel,  83,140  cubic  yards,  at  17  cents $6^  633.80 

Lower  end  dock  channel  and  straight  channel,  36,148  cubic  yards,  at  9f 

cents 3,524.43 

Outer  bar,  28,664  cubic  yards,  at  14  cents 4,012.96 

One  hundred  and  fifty-three  bowlders  too  large  to  be  removed  from 
the  channel  by  dredging  have  been  broken  up  by  blasting. 

Work  on  construction  of  jetty  was  carried  on  from  September  22  to 
November  25, 1896,  and  from  May  1  to  June  30, 1897. 

Amount  accomplished  on  jetty  is  itemized  as  follows: 

3,414.8  square  yards  brush  mattress,  at  29  cents $990.29 

5,771.58  tons  stone,  at  $1.09 6,291.03 

Spiles,  at  $11 55.00 

Expenditures  do  not  cover  entire  amount  of  work  done  nor  retained 
percentages. 

At  the  close  of  the  fiscal  year  the  channels  were  in  better  condition 
than  ever  before  known.  While  the  channel  over  the  outer  bar  is  still 
narrow,  vessels  drawing  17  feet  of  water  have  no  diflBculty  in  reaching 
the  wharves  when  the  lake  is  at  mean  level. 

The  jetty  is  a  substantial  work  of  stone  upon  mattresses  of  brush. 
The  top  and  slopes  are  of  very  heavy  pieces  of  hard  limestone.  The 
top  is  10  feet  wide,  and  the  slopes  such  as  are  most  readily  formed  with 
the  stone,  about  1  on  1.  A  length  of  800  feet  from  the  shore  has 
been  completed.  It  is  expected  that  this  jetty,  when  completed,  will 
prevent  the  spreading  of  the  current  to  the  southeast  as  it  flows  from 
the  bay  in  heavy  westerly  gales,  and  will  thus  result  in  extending  and 


Digitized  by 


Google 


3054      REPORT  OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ABICT. 

maintaining  a  mach  deeper  channel  across  the  outer  bar.  The  length 
thus  far  completed  is  not  sufficient  to  show  any  practical  results. 

Work  of  dredging  under  the  contract  will  be  completed  in  July. 
Work  of  jetty  construction  will  be  completed,  as  far  as  may  be  done 
with  available  funds,  before  the  close  of  the  season. 

The  freight  tonnage  in  Sandusky  harbor  in  1896  was  nearly  one  and 
a  half  millions  of  tons,  which  was  a  very  large  increase  over  that  of  the 
previous  year.  While  the  actual  freight  was  much  greater  than  in  the 
previous  year,  the  registered  tonnage  of  the  vessels  carrying  the  freight 
was  much  less.  This  apparent  discrepancy  may  be  partly  due  to  incor- 
rect returns,  but  it  suggests  that  with  deeper  channels  the  actual 
freights  are  greater  than  the  registered  tonnage  of  the  carrying  vessels, 
but  when  the  vessels  can  not  fully  load  the  registered  tonnage  is  greater 
than  actual  freight. 

The  large  increase  in  freights  has  only  been  made  possible  by  the 
improved  channels  leading  to  the  city  front. 

The  river  and  harbor  act  of  June  3, 1896,  required  *'  a  survey  to  be 
ma^e  of  the  bar  at  the  mouth  of  the  harbor  and  the  cost  of  improve- 
ment to  be  estimated,  with  a  view  to  securing  and  maintaining  a  perma- 
nent channel  of  sufficient  depth  next  to  Cedar  Point."  The  survey  for 
this  purpose  was  made  in  November,  1896,  but  the  platting  of  the  map 
has  not  been  completed.  The  map  will  be  completed  as  soon  as  it  can 
be  done  by  an  assistant  engineer,  whose  time  is  very  fully  occupied  with 
the  necessary  supervision  of  several  works  of  improvement. 

The  work  of  the  fiscal  year  improving  Sandusky  Harbor  is  more 
fully  detailed  in  the  appended  report  of  Mr.  William  T.  Blunt.  Mr. 
Blunt's  report  also  presents  comparative  tables,  showing  depths  in 
straight  channel  during  four  consecutive  years.  Midchannel  depths 
now  exceed  17  feet  throughout  the  entire  channel.  Over  nearly  the 
entire  length  the  mid-channel  depth  has  increased  and  the  fill  has  been 
at  the  side.  During  the  last  year  the  average  depth  of  channel  has 
slightly  increased  from  natural  causes. 

SandoBky  Harbor  is  in  the  collection  district  of  Sandasky,  Ohio.  There  is  a  light- 
house upon  Cedar  Point,  with  a  beacon  to  mark  the  range  over  onter  bar,  and  there 
is  a  range  of  two  lights  to  mark  the  straight  channel. 

The  construction  of  two  beacons  for  a  range  to  mark  the  new  channel  over  the 
bar  is  now  under  contract  by  the  light-house  establishment. 

REPOBT  OF  MR.   WILLIAM  T.   BLUNT,  ASSISTANT  ENGINEER 

Toledo,  Ohio,  June  SO,  1897, 

Sib:  I  have  the  honor  to  submit  the  foUowing  notes  upon  the  condition  of  San- 
dusky Harbor: 

All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie,  1860-1875. 

Dredging  under  contract  with  the  Carkin  &  Stickney  Company  began  September 
7,  1895,  and  on  account  of  the  small  amount  available  the  work  was  divided  among 
the  localities  where  most  needed  in  the  way  of  redredging  rather  than  in  enlarging. 
On  the  outer  bar  three  cuts  were  made  for  the  entire  length  from  ''  Deephole"  to 
Lake,  removing  upward  of  28,000  yards  and  leaving  a  channel  150  to  180  feet  wide. 
On  straight  channel,  at  its  junction  with  the  *'Deephole,"  a  strong  tendency  seems 
to  exist  to  close  up  the  mouth  ef  the  channel  by  deposit  of  sand  on  each  side.  This 
deposit  was  being  removed  at  the  end  of  the  fiscal  year  so  as  to  leave  a  fuU,  f^e 
entrance  for  full  width.  At  the  i unction  of  straight  channel  and  dock  channel 
the  comer  was  removed  to  a  straight  Une,  Joining  points  400  feet  each  way  from  the 
angle,  thus  giving  decided  relief  to  boats  making  this  turn.  About  20,000  yards 
was  taken  from  this  locality. 

On  the  old  dock  channel  the  work  of  widening  at  the  upper  end  was  continued 
to  a  small  extent.  The  short  line  extension  was  widened  and  redredged  to  the 
extent  of  33,000  yards,  and  a  large  number  of  bowlders  were  removed  or  broken  up 
by  blasting. 

Under  contract  with  John  Stang  the  jetty  from  Cedar  Point  outward  was  com- 
pleted for  a  length  of  600  feet  and  250  feet  additional  partly  finished. 
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COMPARATEVK  SOUNDINOfl  IH  STRAIGHT  CHANNXL. 

The  first  dredging  of  the  channel  was  completed  in  1894,  that  ia.  the  entire  area 
had  then  been  dredged  and  channel  opened  up  for  fall  width  of  200  feet.  Since  then 
no  dred^ng  has  been  done,  except  that  the  dock  channel  and  elbow  dredging  over- 
lapped into  the  straight  channel,  and  that  the  enter  end  has  been  opened  ap  for  a 
length  of  abont  1,000  feet  throngh  the  middle.  Comparisons  can  therefore  be  made 
between  the  different  sets  of  sonndings  of  1894, 1895, 1896,  and  1897,  uninfluenced  by 
dredging,  except  in  sections  1  and  12.  These  comparisons  are  made  in  the  tables  fol- 
lowing. The  channel  is  for  this  purpose  divided  into  longitudinal  intervals  of  10 
feet  width,  numbered  from  the  westerly  bank.  In  each  of  these  intervals  the  average 
depth  is  shown  for  a  length  of  channel  800  feet,  named  a  section  and  numbered  from 
the  outer  end.  From  these  the  average  fill  (or  scour  indicated  by  minus  signs),  dur- 
ing the  period  between  surveys,  is  obtained,  and  reduced  to  an  average  annual  rate 
of  deposit  for  that  period  in  each  section. 

Section  1. 


Average  fill. 

Jnne. 
1804. 

Jane, 
1895. 

June, 
1896. 

"SSI: 

ton J  OR 

189&-06. 

1896-07. 

Ten-foot  intervals  ftom  wast  bank : 

First 

Feet. 
15.6 
16 
16.2 
16.6 
16.7 
16.9 
16.8 
16.5 
16.4 
16.6 
16.6 
16.6 
16.7 
16.8 
16.9 
16.6 
16.5 
16.4 
16.8 
16 

Feet. 
16.1 
15.4 
15.8 
16.1 
16.8 
16.5 
16.8 
16.4 
16.5 
16.6 
16.8 
16.8 
16.8 
16.8 
16.6 
16.5 
16.8 
16 
15.7 
15.1 

FeeL 
15.3 
15.5 
16.7 
15.7 
16.1 
16.8 
17.4 
17.8 
18 

18.4 
18.6 
18.9 
18.9 
18.8 
17.7 
17.1 
16.5 
15.9 
15.9 
15.3 

Feet. 
16.2 
16.6 
16.9 
17 

17.4 
17.7 
17.4 
17.9 
18.5 
19 

10.5 
19.6 
19.3 
18.8 
18 
17.4 
17.1 
16.8 
16.3 
15.7 

Feet. 
0.4 

—  .2 

Feet. 

—0.2 

-.1 

.1 

.4 

.2 

—  .3 
—1.1 

(a) 
(a) 
(a) 
(a) 
(a) 
(a) 

—1.1 

—  .6 

-  .2 
.1 

-  .2 
-.2 

Feet. 
—0.9 

g^ond        

—1.1 

Third 

— i.a 

Foartb 

—1.3 

Piflh 

Sixth 

-1.3 
—  .9 

Seventh .. - » ,,.-,-. 

.0 

Eighth  

—  .1 

Ninth 

—  .5 

Xenth 

—  .6 

EieTODth 

—  .0 

Twelfth 

—  .7 

Thirteenth 

—  .4 

Fourteen  tb 

.5 

Fifteenth  

—  .3 

Sixteenth 

—  .3 

Seventeenth 

—  .6 

Ei£hteenth 

—  .0 

Nineteenth 

—  .4 

Twentieth 

—  .4 

/ 
Average flU  in  section 

:!$;:::::::: 

—  .62 

ATorage  annual  deposit .......................r 

—  .67 

aBredfc 

ed  in  November, 
Section  2. 

1895. 

Average  depth. 

Avers 

ige  fill. 
1896-97. 

Sep- 
tember, 
1894. 

Jnne, 
1895. 

Jnne, 
1896. 

Feet. 
13.8 
14.1 
14.7 
16.1 
15.5 
16.3 
17 

17.4 
18.3 
18.4 
18.3 
18.5 
19 

18.5 
18.2 
17.9 
17.7 
17.4 
16.8 
16.5 

1894-95. 

1895  96. 

1804-07. 

Ten-foot  interraU  from  went  bank : 
First 

Feet. 
14.4 
15.4 
15.8 
15.8 
16.2 
16.6 
17.3 
17.8 
19.4 
19.6 
18  4 
10.9 
17.2 
17.4 
17.5 
17.6 
17.3 
17.1 
16.7 
15.6 

Ff9i. 

18.7 

14.6 

16.4 

15.8 

16.5 

17.4 

17.8 

18.1 

18.2 

18.1 

18.1 

18 

18 

17.7 

17.8 

17.7 

17.5 

17.8 

16.9 

16.4 

Feet. 
13.7 
18.9 
14.2 
14.7 
15.4 
16.2 
16.6 
17 
17.8 
18 
18.1 
18.3 
18.8 
18.2 
18.2 
18.2 
17.8 
17.6 
17.4 
16.7 

Feet. 

0.7 

~l!2 
1.5 

-l!l 

Feet. 

0.0 

.7 

1.2 

1.1 

1.1 

1.2 

1.2 

1.1 

.4 

.1 

.0 

—  .3 

—  .3 

—  .5 

Feet. 

—  .1 

—  .2 

—  .6 

—  .4 

—  .1 

=  :i 

—  .4 

—  .5 

—  .4 

—  .2 

—  .2 

—  .7 
_  .3 

FeeL 

Second 

1.3 

Third 

1.1 

Fourth 

Fifth 

Sixth 

Seventh 

Blghth 

Ninth 

1.1 

Tenth     

1.2 

Eleventh 

Twelfth        

-1.6 

Thirteenth 

—1.8 

Fourteenth 

—1.1 

Fifteenth 

—  .4            .0 

—  .5            .8 

—  .8    ,        .1 

—  .3            .2 
-.5    1        .6 
-.3    ,        .2 

Sixteenth 

—    3 

Seventeenth 

__    ^ 

Eighteenth 

3 

Nineteenth 

—    1 

Twentieth 

^j 

-.05 
—  .07 

.24  1  -  .16 

.22- .17 
1 

.03 

A vAraoTA  nnmiAl   H^nnalt - ..... 

.01 

^ 
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Sections. 


Ten-foot  interT&lsfroic  west  bank : 

Tlrst  

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth  

Kleventh 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

.  Sixteenth 

Seventeenth 

Eighteenth 

Ifineteenth 

Twentieth 


Average  All  in  section.. 
Average  annual  deposit. 


Average  depth. 


Sep- 
tember, 
1894. 


Feet. 
16.1 
16.6 
16.1 
16.7 
17.4 
18.6 
19.3 
19.2 
18.4 
17.4 
17.6 
18.2 
1&4 
18.6 
18.1 
17.9 
17.8 
17.4 
17.2 
16.8 


June, 
1896. 


Feet. 
15.9 
16.4 
16.5 
17.8 
18.2 
18. » 
18.6 
18.8 
18.7 
18.4 
18.3 
18.8 
18.7 
18.4 
18 
18 
18 

17.8 
17.5 
17.4 


June, 
1896. 


Feet. 
14.1 
15.2 
16.8 
16.8 
17.1 
17.4 
17.9 
18.6 
19 
19.2 
19.4 
19.1 
19 
18.8 
18.3 
18.2 
18.4 
18 
18 
17.6 


June, 
1897. 


1894r4)5.  1895-96.  1896-97.  1884r^. 


FeeL 

14 

15 

15.7 

16.4 

16.8 

17.4 

17.9 

18.5 

18.2 

19.1 

19.4 

19.9 

20 

19.6 

18.8 

18.2 

18.2 

18.3 

18.2 

17.9 


Average  iUI. 


Feet, 

0.2 

.2 

—  .4 
—1.6 

—  .3 
.8 
.7 
.4 

—  .3 
—1 

—  .8 

—  .6 

—  .8 
.1 
.1 

—  .1 

—  .2 

—  .4 

—  .3 

—  .6 


—  .27 

—  .36 


Feet 

1.8 

1.2 

.7 

1 

1.1 
.9 
.7 
.2 

—  .3 

—  .8 
—1.1 

—  .3 

—  .3 

—  .4 

—  .3 

—  .2 

—  .4 

—  .2 

—  .5 

—  .2 


Feet. 

0.1 

.2 

.1 

—  .1 
.3 
.0 
.0 
.1 
.8 
.1 
.0 

—  .8 
— 1 

—  .8 

—  .5 
.0 
.2 


.13     —.10 
.12     —  .  10 


Feet. 

2.1 

1.6 

.4 

—  .7 
.6 

1.2 

1.4 

.7 

.2 

—1.7 

—1.9 

—1.7 

—1.6 

—1.1 

—  .7 

—  .t 

—  .4 

—  .9 
-.1 
—1.1 


—  .24 

—  .09 


Section  4. 


Ten-foot  intervals  from  westbank : 

First 

Second 

Third 

Fourth 

Fifth 

Sixth. 

Seventh  

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteent  h 

Twentieth 


Average  fill  in  section 

Average  annual  deposit.. 


Average  depth. 


Sep- 
tember, 
1894. 


FeH. 
17.4 
17.8 
17.8 
17.7 
17 

17.6  I 
19.2 
19.3 
18.9 
17.4 
16.6 
16.9 
17.5 
18 
18 

17.6 
17.8 
17.6 
17.6 
17.2 


Juno, 
1895. 


Fevt. 
16.9 
17.6 
17.6 
17.2 
17.2 
18.7 
19 
19 
19 
18.6 
17.4 
17.7 
17.8 

.17.8 
17.8 
17.8 
17.8 
17.6 
17.1 
16.7 


June, 
1890. 


Feet. 
14.8 
16 
10.8 
17.6 
17.8 
18.3 
18.6 
19 
19.1 
19.3 
18.9 
18.7 
18.7 
18.6 
18.4 
18 
18 

17.9 
17.8 
17.6 


June, 
1897. 


Feet. 

14.4 

16.7 

16.8 

17.6 

18.2 

18.6 

18.8 

19.2 

19.1 

19.5 

19.3 

19.4 

19.2 

19 

18.6 

18.3 

18.3 

17.8 

17.5 

16.9 


Average  fllL 


1894-95.  1895-96.  1896-97.  18M-97. 


Feet. 

0.5 

.2 

.3 

.5 

—  .2 

-1.1 


—  .1 
—1.2 

—  .8 

—  .8 

—  .3 
.2 
^2 

—  .2 
.0 
.0 
.5 
.5 


Feet. 

2.1 

1.6 

.7 

—  .4 

—  .6 
.4 
.4 
.0 

—  .1 

—  .7 
—1.5 
— 1 

—  .9 

—  .8 

—  .6 

—  .2 

—  .2 

—  .3 

—  .7 

—  .9 


—  .06 

—  .08     — 


Feet. 

0.4 

1.1 

.0 

.0 

—  .4 

—  .3 

—  .2 

—  .2 
.0 

—  .2 

—  .4 

—  .7 

—  .5 

—  .4 

—  .1 

—  .3 

—  .3 
.1 
.3 
.7 


—  .07 

—  .07 


FeeL 
3 

2.9 
1 

.1 

—1.2 

—1 

.4 

.1 

—  .2 
—2.1 
—2.7 
—2.5 
—1.7 
— 1 

—  .5 

—  .7 

—  .5 

—  .2 
.1 
.3 


—  .11 
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Section  5. 


Average  depth. 

Average  fill. 

Jane. 
1894. 

June, 
1895. 

June, 
1896. 

June, 
1897. 

1894-95. 

1895-96. 

189<^©7. 

1894-97. 

Ten-foot  interrals  from  west  bank : 
First  

Feet. 

18.5 

18.2 

17.6 

18.2 

18.8 

19.3 

17.5 

16.4 

17 

16.9 

16.7 

17.1 

17.7 

l&l 

18.2 

18 

18.1 

17.8 

17.8 

17.8 

Feet. 
17.2 
17.3 
17.4 
17.8 
18.8 
18.2 
17.4 
17.2 
17.8 
17.1 
17 
17 

17.5 
17.8 
18 

17.9 
i7.8 
17.6 
17.4 
17.8 

Feet. 

16.3 

16.8 

17.1 

17.5 

17.6 

17.6 

17.2 

17.2 

17.2 

17.2 

17.6 

17.5 

17.4 

17.3 

17.3 

17.1 

17 

16.1 

16.6 

16.9 

Feet. 
15.3 
16.3 
16.6 
17.2 
17.4 
17.4 
17.6 
17.6 
17.8 
18 
18.  L 
18.3 
17.9 
17.8 
17.8 
17.5 
17.4 
17.1 
16.8 
16.9 

Feet. 

1.8 
.9 
.2 
.4 
.6 

1.1 
.1 

—  .8 

—  .3 

—  .2 
-.3 

.1 
.2 
.8 
.2 
.1 
.3 
.2 
.4 
.5 

Feet. 
0.9 

L5 

Feet. 

1 

—1 

Feet. 
3.2 

Second 

1.9 

Third    

1 

Fourth 

1 

Fifth 

1.4 

Sixth 

1.9 

Seventh 

—  .1 

Eighth  

—1.2 

Ifinth 

—  .8 

Tenth 

—1.1 

Eleventh 

—1.4 

Twelfth 

—1.2 

Thirteenth 

—  .2 

Fonrteenth 

.3 

Fifteenth 

.4 

Sixteenth 

.6 

Seventeenth 

.7 

Biffhteenth 

.7 

Nineteenth 

1.6 

Twentieth 

.9 

A.vArAffe  fill  in  Heotion  .  .... 

.26 
.26 

.40 
.87 

-  .22 

—  .22 

.44 

.16 

Seeii4>nS. 


Average  depth. 

Ayerago  fill. 

'.^: 

June, 
1895. 

Jane, 
1896. 

June. 
1897. 

1894-96. 

1895-96. 

J896-97. 

1894-97. 

Ten-foot  intervals  from  west  bank : 
First 

Feet. 
18.5 
18.2 
17.6 
17.4 
16.7 
16.7 
17 
17 
17 
17.1 
16.5 
17 

17.5 
17.3 
17.6 
17.4 
17.2 
17.5 
17.8 
17.5 

Feet. 
18.4 
18 

17.6 
17.3 
16.6 
16.5 
16.8 
17 

17.1 
16  9 
16.8 
17.2 
17.5 
17.8 
17.7 
17.3 
17.5 
17.4 
17.5 
17.2 

FeeL 
17.6 
17.4 
17 

16w9 
16.6 
16.5 
16.8 
17 

17.3 
17.2 
17.1 
17 
17 

17.2 
17.2 
17.1 
17 

16.9 
16.8 
16.6 

Feet. 
17.5 
17.2 
16.7 
16.9 
16.8 
16.7 
17.1 
17.5 
17.6 
17.7 
17.6 
17.4 
17.3 
17.2 
17.2 
17.2 
17.1 
16.8 
16.8 
16.6 

Feet 
0.1 

Feet. 
0.8 
.6 
.6 
.3 
.0 
.0 
.0 
.0 

—  .2 

—  .3 

—  .3 
.2 
.5 
.6 
.5 
.2 
.5 
.5 
.7 
.6 

Feet 

0.1 

.2 

.3 

.0 

-.2 

-.2 

—  .3 

—  .5 

—  .3 

—  .5 

—  .5 

—  .4 

—  .3 
.0 
.0 

—  .1 

—  .1 
.1 

Feet 
1 

Second 

1 

Third 

Fourth 

Fifth 

J 

Sixth    

Seventh 

_    1 

Eighth 

—    5 

ll^inth 

Q 

Tenth 

—    6 

Eleventh 

J  J 

Twelfth 

_^    ^ 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

1 

Twentieth 

.0 

ATflraire  fill  in  H(M*-tion   .   .... 

.02 
.Oi 

.29 
.27 

-.13 
-  .13 

.18 

Averaire  annual  deuoiiit 

.06 
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Section?. 


Ton-foot  intervals  from  west  bank : 

First 

Second 

Third 

Fourth 

Fifth 

Sixth  

Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 


Average  depth. 


July,     June,     June,     June, 
1894.        1895.        1896.        1897. 


Feet, 
18 

17.8 
17.0 
16.8 
17 

16.9 
17 

17.2 
17.4 
17.2 
16.8 
16 
16.6 
17.2 
17.1 
16.9 
17.2 
17.7 
17.6 
17.9 


Feet. 
18.1 
18 

17.6 
17.2 
17.1 
17.1 
16.8 
17 

17.3 
16.8 
16.3 
16.8 
16.8 
16.0 
17 

17.2 
17.4 
17.6 
17.5 
17.4 


Feet. 
17.8 
17.1 
16.8 
16.8 
16.8 
16.8 
16.8 
17 

17.2 
16.9 
16.6 
16.6 
16.7 
16.7 
16.5 
16.7 
16.8 
17 
17 
17 


Feet. 
17.2 
17.3 
17.1 
16.9 
17 
17 
17.2 
17.4 
17.5 
17.4 
17.1 
17 
17 

16.9 
17 

16.9 
16.9 
17 
17 
17 


Average  All  in  section.. 
Average  annual  deposit. 


Average  All. 


1894-95.  1895-96.  1896-97.  1804-97. 


Feet. 
—0.1 

—  .2 
.0 

-<  .4 

—  .1 

—  .2 
.2 
.2 
.1 
.4 
.0 

—  .8 

—  .2 
.3 
.1 

—  .3 

—  .2 
.2 
.1 
.6 


—.02 
—.02 


Feet. 
0.8 
.0 
.8 
.4 
.3 
.3 
.0 
.0 
.1 

—  .1 

—  .3 
.2 
.1 
.2 
.4 
.5 
.6 
.5 
.5 
.4 


Feet, 
0.1 

—  .1 

—  .3 

—  .1 

—  .2 

—  .2 

—  .4 

—  .4 

—  .3 

—  .5 

—  .5 

—  .4 

—  .3 

—  .2 

—  .4 

—  .2 

—  .1 
.0 
.0 
.0 


.83       —.22 
.30       —.22 


Feet. 
0.8 
6 
5 

1 
0 
1 
2 
3 
1 
2 
8 
1 
4 
3 
1 
0 
3 
7 
6 
9 


Section  8. 


Ten-foot  intervals  from  west  bank 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seven  th 

Eighth 

Ninth 

Tenth 

Eleven  th 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteen  th , 

Seventeenth 

Eighteenth 

Ninteenth 

Twentieth 


Average  depth. 


Average  fill  in  section  — 
Average  annual  deposit. 


July, 
1894. 


Feet. 
18.6 
18.5 
18 

16.9 
17 
16.9 
16.6 
17.2 
17.3 
16.8 
15.9 
16.2 
17.2 
17.1 
17.2 
17.6 
17.8 
18.1 
18.2 
17.8 


June,     June, 
1895.       1896. 


Feet. 

17.8 

17.9 

17.4 

16.8 

16.7 

16.8 

16.8 

16.9 

16.8 

16.4 

16.2 

16.4 

16.8 

17 

17.2 

17 

17.2 

17.7 

18 

17.6 


FeeL 
17.2 
17.1 
16.9 
16.7 
16.6 
16.7 
16.8 
17 

17.1 
16.8 
16.5 
16.5 
16.7 
16.8 
10.8 
16.9 
17 

17.1 
17.2 
17.2 


June, 
1897. 


Feet. 
17.2 
17.2 
17 

16.9 
17 
17.2 
17.3 
17.4 
17.3 
17.2 
17 
17 

17.1 
17.1 
17.1 
17.2 
17.1 
17.1 
17.2 
17.2 


Average  fill. 


1894-05. 1895-96.  1806-97.  1894-97. 


Feet. 
0.8 
.6 
.6 
.1 
.3 
.1 

—  .2 
.3 
.5 
.4 

—  .3 

—  .2 
.4 
.1 
.0 
.6 
.6 
.4 
.2 
.2 


.28 
.31 


Feet. 
0.6 
8 
5 
1 
1 
1 
0 
1 
3 
4 
3 
1 
1 
2 
4 
1 
2 
6 
8 
4 


FeH. 
0.0 

—  .1 

—  .1 

—  .2 

—  .4 

—  .5 

—  .5 

—  .4 

—  .2 

—  .4 

—  .5 

—  .5 

—  .4 

—  .3 

—  .3 

—  .3 

—  .1 
.0 
.0 
.0 


-.26 
—.26 


FeeL 
1.4 
1.3 
1 

.0 
.0 

—  .3 

—  .7 

—  .2 
.0 

—  .4 
—1.1 

—  .8 
.1 
.0 
.1 
.4 
.7 

1 
1 


.21 
.07 
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SeeHan  9. 


Average  depth. 

Average  fill. 

\^: 

Jnne, 
1896. 

June, 
1896. 

FttL 
17.3 
17.3 
17 
16.4 
16.2 
16.3 
16.5 
16.7 
16.8 
16.6 
16.4 
16.6 
16.7 
16.6 
16.6 
16.6 
16.7 
17.1 
17 
16.6 

Jnne, 
1897. 

1894-95. 

1805-96. 

1896-97. 

1894-97. 

Ton-foot  interyals  from  weat  bank : 
Yint    

FuL 
18.2 
18.7 
18.1 
17.2 
16.6 
16.6 
16.8 
16.9 
16.5 
16  6 
16.5 
17.3 
17.9 
17.4 
17.2 
17.3 
17.6 
18 

17.7 
17.1 

Feet. 
18.2 
18.4 
17.8 
17.1 
16.6 
16.3 
16.4 
16.6 
16.4 
16.6 
16.3 
16.6 
17 

17.2 
17.1 
17 

17.4 
17.8 
18 
17.9 

FmL 
17 
17 

16.7 
16.8 
16.7 
16.6 
16.8 
17.2 
17.4 
17.5 
17.2 
17.2 
17.3 
17.2 
16.8 
16.8 
16.8 
16.9 
16.9 
16.8 

Feet. 

0.0 

.3 

.3 

Feet. 
0.9 
1.1 

.0 

i!o 

1.3 

Feet. 

0.3 

.3 

.3 

—  .4 

—  .5 

—  .3 
-.3  - 

—  .6 

—  .6 

—  .9 
-.8 

—  .6 

—  .6 

—  .6 

—  .2 

—  .2 

—  .1 
.2 
.1 

—  .2 

Feet. 
1.2 

Second 

1.7 

Xhlrd        

1.4 

Foartb 

Pifth 

Sixth 

Seventh  

Kighth    

l^inth 

Tenth 

—1 

Bleventh 

Twelfth 

Thirteenth 

Ponrteenth  .................... 

Fifteenth ". 

Sixtfimith             

Seventeenth 

.8 

Eighteenth 

1.1 

Ninetf^nth        

.8 

Twentieth 

.3 

Averaflre  All  in  section 

.18 
.20 

.42 
.89 

—  .28 

—  .28 

.82 

Averafre annual  denosit  -T-,i'.«.^...,.....r. 

•  U 

Section  10. 


Average  depth. 


Sep- 
tember, 
1894. 


Jnne, 
1895. 


June, 
1896. 


Jnne, 
1897. 


Average  fill. 


1894-95. 


1895-96. 


1896-97. 


1894-07. 


Ten-foot  intervals  from  west  bank : 

First  

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh  

Eighth 

Ninth 

Tenth  

Eleventh 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 


Average  fill  in  neotion . . . 
Average  annual  deposit., 


Feet. 
17.8 
18.7 
18.1 
17.4 
17 
15.8 
16 
17.4 
18.7 
18.8 
17.5 
17.6 
17.7 
16.8 
16.5 
16.8 
17.2 
18 
18 
17.6 


Feet. 
17.6 
18.2 
17.4 
17 

16.9 
15.9 
16.4 
17.5 
18.1 
18.2 
17.8 
17.4 
17.8 
17.6 
16.7 
17 
17.6 
17.7 
17.8 
17.6 


FeeL 
16.6 
16.5 
16.4 
16.8 
16.1 
15.9 
16.4 
17.2 
17.6 
17.6 
17.2 
17 
17 

16.6 
16.1 
16.2 
16.4 
16.5 
16.5 
10.3 


FeeL 
16.2 
16.3 
16.3 
16.5 
16.3 
16.4 
16.9 
17,6 
17.7 
17.7 
17.5 
17.3 
17.1 
16.9 
16.3 
16.2 
16.3 
16.4 
16.4 
16.3 


Feet. 
0.2 
.5 
.7 
.4 
.1 

—  .1 

—  .4 

—  .1 
.6 
.6 

—  .8 
.1 

—  .1 

—  .7 

—  .2 

—  .2 

—  .3 
.3 
.2 
.0 


.06 
.08 


FeeU 

1.1 

1.7 

1.0 

.7 

.8 

.0 

.0 

.8 

.5 

.7 

.6 

.4 


.8 
1.1 
1.2 
1.3 
1.3 


Feet, 

0.3 

.2 

.1 

—  .2 

—  .2 

—  .5 

—  .5 

—  .4 

—  .1 

—  .2 

—  .3 

—  .3 

—  .1 

—  .3 

—  .2 
.0 
.1 
.1 
.1 
.0 


.79 
.72 


Feet. 

1.6 

2.4 

1.8 

.9 

.7 

—  .6 

—  .9 

—  .2 
1 
1.1 

.0 
.2 
.6 

—  .1 
.2 
.6 
.9 

1.6 
1.6 
1.3 


.73 
.24 
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SeeUon  U, 


I 


Average  depth. 


»epteiD 
Der, 
1894. 


June, 
1895. 


June, 
1896. 


Jaoe, 
1897. 


1894-95. 


Average  All. 


1895-96.  1896-97. 


1894-97. 


Ten-foot  intervals  from  west  bank : 

First 

Second 

Third 

Fourth 

Fifth 

Sixtlr 

Seventh  

Eighth 

Kinth 

Tenth 

Eleventh 

Twelfth 

Thirteenth 

Fonrteentb 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 


Average  fill  in  section . . . 
Average  annual  deposit. 


Fwl. 
17.8 
18.2 
18 

17.1 
16.8 
15.7 
16.2 
17.4 
18.2 
18.2 
17.6 
17.7 
18.2 
17.7 
16.9 
16.6 
1U.8 
17.3 
17.6 
17.5 


Fwt. 
17.6 
17.8 
17.4 
17 
16.6 
15.9 
16.2 
17.4 
17.8 
18 
17.4 
17.7 
18 
17.5 
16.6 
16.7 
17 
17 

17.6 
17.4 


FmL 
10.4 
16.4 
16.3 
16.2 
15.9 
15.9 
16.3 
16.8 
17.8 
17.2 
17.1 
17 
17 

16.6 
16.1 
16 
16 
16.1 
16.2 
16 


Fe€t. 
15.9 
16.8 
16.1 
16.2 
16.2 
16.1 
16.7 
17.3 
17.5 

•17.4 
17.4 
17.3 
17.2 
17 

16.5 
16.2 
16 
16.1 
15.8 
15.6 


Feet. 

0.2 

.4 

.6 
.1 
.2 

—  .2 
.0 
.0 
.4 
.2 
.2 
.0 
.2 
.2 
.3 

—  .1 

—  .2 
.3 
.0 
.1 


FmU 
1.2 
1.4 
1.1 
.8 
.7 
.0 
—  .1 
.6 
.5 
.8 
.3 
.7 
1.0 
.9 
.5 
.7 
l.O 
.9 
1.4 
1.4 


Fett. 
0.5 

—  .4 
.2 
.0 

—  .3 

—  .2 

—  .4 

—  .5 

—  .2 

—  .2 

—  .3 

—  .3 

—  .2 

—  .4 

—  .4 

—  .2 
.0 
.0 
.4 
.4 


.79  i  —  .12  I 
.  73  !  —  .  12  , 


F9et, 

1.9 

1.4 

1.9 

.9 

.6 

—  .4 

—  .5 
.1 
.7 
.8 
.2 
.4 

] 

.7 

.4 

.4 

.8 

1.2 

1.8 

1.9 


.81 
.27 


Section  It. 


Ten-foot  Intervals  from  west  bank : 

Firat 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Kinth 

Tenth 

BleTcnth 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

SeTent«enth 

Eighteenth 

Nineteenth 

Twentieth 


Average  depth. 


Sep- 
tember, 
1894. 


Average  All  in  section . . , 
Average  annual  deposit. . 


Feet. 
17.4 
18.2 
18.4 
17.9 
17.5 
16.7 
16.2 
16.6 
17.1 
16.9 
17.2 
17. 1 
17.3 
17.3 
16.5 
16.3 
16.3 
16.8 
17.4 
17.4 


J  one,     July, 
1895.      ir 


Feet 
17.6 
18.2 
18.1 
17.8 
17.4 
16.4 
16.6 
18 
18.8 
18.2 
18.2 
17.9 
17.6 
17.1 
16.6 
16.5 
16.6 
17.1 
16.8 
16.7 


FeeL 
17 

17.2 
17.2 
17.4 
17.8 
17 
17 

17.4 
17.7 
17:8 
17.6 
17.7 
17.6 
17 

16.5 
16.4 
16.5 
16.7 
16.8 
16.8 


June, 
1897. 


Feet. 
17.6 
17.4 
17.5 
17.5 
17.4 
17.4 
17.4 
17.8 
18.2 
18.1 
17.9 
17.8 
17.9 
17.6 
17.2 
16.8 
16.6 
16.4 
16.4 
16 


Average  fill. 


1894-95.  1895-06.  189&-97.  1895-97, 


Feet. 

—0.2 
.0 
.3 
.1 
.1 
.8 

—  .4 
—1.4 
—1.2 
—1.3 
—1.0 

—  .8 

—  .3 
.2 

—  .1 

—  .2 

—  .3 

—  .3 
.6 
.7 


(a) 
(a) 


Feet. 
0.6 
1.0 
.9 
.4 
.1 

—  .6 

—  .4 
.6 
.6 
.4 
.6 
.2 
.0 
.1 
.1 
.1 
.1 
.4 
.0 
.4 


Feet. 
—0.5 

—  .2 

—  .3 

—  .1 

—  .1 

—  .4 

—  .4 

—  .4 

—  .5 

—  .8 

—  .3 

—  .1 

—  .3 

—  .6 

—  .7 

—  .4 

—  .1 
.3 
.4 
.3 


-  .23 

—  .23 


Feet. 
0.1 
.8 
.6 
.3 
.0 

—1 

—  .8 
.2 
.1 
.1 
.3 
.1 

—  .3 

—  .6 

—  .6 

—  .3 
.0 
.7 
.4 
.7 


.05 
.02 


a  ParUy  dredged  in  May,  189ft. 
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ATerage  annnnl  rate. 

1894-95.ll806-96. 

1896-97. 

1894-97. 

1804-06. 

1895-96.  1896-97. 

1804r47. 

Section  1 

FuL    1    F90L 
0.18 

—  .05        0.24 

—  .  27          .18 

—  .06  ,  -.18 
.26  1        .40 
.02           .29 

—  .02  I        .33 
.28          .19 
.18          .42 
.06          .79 
.14           -  70 

FmL 
-0.62 

—  .16 

—  .10 

—  .07 

—  .22 

—  .18 
-.22 

—  .26 

—  .28 

—  .12 
-.12 

—  .23 

Fmi. 

**'6.'68* 

—  .24 

—  .80 
.44 
.18 
.09 
.21 
.82 
.73 
.81 

FUL 
0.18 

—  .07 
-.86 

—  .08 
.26 
.02 

—  .02 
.31 
.20 
.08 
.19 

FmL 

""6.22' 
.12 
-  .17 
.37 
.27 
.30 
.18 
.80 
.72 
.73 
.26 

• 

F«eL 
-0.67 

—  .17 

—  .10 

—  .07 

—  .22 

—  .18 

—  .22 

—  .26 
-.28 

—  .12 
-.12 
-.23 

Fmi. 

Section  2 

0.01 

Sections 

—  .09 

Section  4 

—  .11 

Sections 

.16 

Section  6 

.06 

Section? 

.03 

Section  8 

.07 

SeotionO 

.11 

Section  10 

.24 

Section  11 

.27 

Sectionl2 

.26 

Entire oliftnnel.  .-.....«•...  . 

.06 

.84 

-.17 

.28 

.05 

.81 

—  .17 

.07 

It  will  be  noted  that  during  the  first  year  after  dredging  there  was  no  very  decided 
tendency  to  fill  over  any  part  of  any  section,  and  the  resultant  for  entire  channel  was 
bat  five  one-hnndredths  of  a  foot  fill.  Dnring  the  second  vear  the  fill  was  at  the  rate 
of  thirty-one  one-hondredths  of  a  foot,  and  oaring  the  third  year  we  find  a  resultant 
scour  ayeraging  seventeen  one-handredths  of  a  foot  over  entire  channel.  There  is 
indicated  daring  the  first  two  years  a  deposit  in  the  channel  of  26,000  yards,  and 
during  the  third  year  a  scour  of  12,000  yards.  It  will  be  interesting  to  note  whether 
in  the  coining  year  this  scour  will  continue. 

The  largest  resultant  fill  is  near  the  inner  end  of  channel  where  the  bottom  of  the 
bay  is  flat  and  soft.  The  banks  do  not  appear  to  slough  away  to  any  great  extent, 
and  the  fiU  at  this  locality  is  the  soft  mud  of  the  bay  bottom,  which  tends  to  fill  all 
depressions,  while  near  the  outer  end  the  deposit  is  clean  sand,  undoubtedly  carried 
in  around  Cedar  Point  fi'om  the  lake. 

In  the  past  year  each  section,  without  exception,  shows  a  scour  which  averages 
annually  seven  one-hundredths  to  sixty -seven  one-hundredths  of  a  foot  over  its  area, 
while  in  1885-06  only  one  section  showed  scour,  and  that  but  seventeen  one-han- 
dredths of  a  foot.  In  the  three  years  sections  3  and  4  only  show  a  resultant  scour, 
and  they  are  located  where  the  channelpassee  through  the  crest  of  the  middle  ground, 
with  bank  depths  of  but  4  to  6  feet.  The  greater  part  of  the  scour  in  this  portion  of 
the  channel  is  on  the  east  half,  the  west  half  showing  generally  a  deposit,  as  the  crest 
of  the  middle  ground  gradually  makes  into  the  cut.  Section  2  shows  the  same  gen- 
eral features  as  sections  3  and  4,  but  the  scour  on  east  half  has  not  quite  overcome 
the  fill  on  west  half.  In  this  section  the  tables  show  in  1894-1896  a  decided  scour 
over  the  east  half,  and  in  189^97  over  the  west  half.  In  other  parts  of  the  channel 
the  SCOUT  is  generally  along  the  middle  of  the  cut. 

Taken  as  a  whole.  I  can  see  no  indication  of  any  law  of  deposit.  It  seems  to  be 
erratic,  and  is  probably  governed  by  changing  conditions  of  currents  and  water 
levels.  It  is  a  fact,  however,  that  from  the  iirst  opening  up  of  a  narrow  cut  through 
the  axis  of  the  channel  the  indications  have  been  that  the  currents  will  to  a  large 
extent  maintain  the  depths,  except  in  a  few  localities,  such  as  the  outer  and  at  the 
wall  of  the  ^deep  hole"  and  the  west  bank  at  the  crest  of  the  middle  ground.  I 
respectfully  refer  to  my  report  of  June  30, 1895,  upon  soundings  of  1891  and  1893. 
Very  respectfully, 

Wm.  T.  Blunt, 
UniUd  State*  A^natant  Engineer. 

Col.  Jabed  a.  Smith, 

Corpe  qf  Enffineere^  U,  3.  A* 
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Money  statement. 

Jnly  1,  1896,  balance  anexpended $45,902.10 

Jane  30, 1897,  amount  expended  daring  fiscal  year 16, 222. 65 

July  1, 1897„balanoe  unexpended 29,679.45 

July  1, 1897,  ontstanding  liabilities $6, 3«1. 45 

July  1, 1897,  amount  covered  by  uncompleted  contracts 20, 367. 00 

26,748.45 

July  1, 1897, balance  available 2,931.00 

{Amount  (estimated)  required  for  completion  of  existing  project 185, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1899  185, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ami  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriations  for  improving  Sandusky  Harbor,  Ohio, 


June  11,  1844 $15,000.00 

August  30, 1&52 15,000.00 

June  28,  1864  (allotment) ....  10, 000. 00 

June  23,  1866 38,580.00 

July  11,  1870 10,000.00 

June  10, 1872 13,000.00 

March3, 1873 25,000.00 

June  23,  1874 25,000.00 

March  3,  1875 25,000.00 

August  14, 1876 25,000.00 

June  18,  1878 20,000.00 

March  3, 1879 1,000.00 

July  14,  1880 12,500.00 

March3, 1881 10,000.00 


August  2,  1882 $10,000.00 

July  5, 1884 20,000.00 

August  5,  1886 5,000.00 

Augustll,  1888 40,000.00 

September  19,  1890 45,000.00 

July  13,  1892 41,712.00 

August  17,  1894 30,000.00 

June  3,  1896 40,000.00 

Total 476,792.00 

Expended  to  June  30, 1897. . .  447, 012. 55 

Balance  unexpended 

July  1,1897 29,779.45 


NoTR. — The  above  is  exclusive  of  $400  appropriated  for  a  survey  by  aot  of  May  20, 
1826. 


Ahstract  of  proposals  for  constructing  a  stone  and  brush  jetty  from  Cedar  Point,  at  San- 
dusky Harbor,  Ohio,  received  and  opened  by  Lieut,  Col.  Jared  A.  Smith,  Corps  of  Engi- 
neers, at  Cleveland,  Ohio,  on  Friday,  August  7,  1896,  at  2  o'clock  p,  m,,  standard  time, 
in  accordance  with  advertisement  dated  July  1, 1896, 

[Amount  available  for  the  purpose,  $25,000.] 


Ko. 


Nome  and  address  of  bidder. 


Stone, 
per 
ton. 


Brush 
mat- 
tresses, 

per 

square 

yard. 


Piles, 

per 

piece. 


Total  cost  of 

work,  based 

on  bids. 


Carkin,  Stickney  &.  Crara.  Detroit,  Mich 

The  L.  P.  &  J.  A.  Smith  Co.,  Cleveland,  Ohio 

Walter  E.  Friday,  l^ittsburg,  Pa 

John  Stang,  Lorain,  Ohio  a 


$1. 375 
5.00 
2.50 
1.09 


10.69 

.40 

1.25 

.40 


$10.00 
15.00 
15.00 
11.00 


$33,146.00 
103,010.00 
61,000.00 
24,636.00 


a  Lowest  bid. 


Recommended  that  the  contract  be  awarded  to  John  Btang,  of  Lorain,  Ohio,  at 
the  rates  named  in  his  proposal,  his  bid  being  the  lowest  and  considered  reasonable. 
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Abttract  of  proposals  for  dredging  at  Sandusky  Harbor,  Ohio,  received  and  opened  by  Lieut. 
Col.  Jared  A,  Smith,  Corps  of  Engineers,  at  Cleveland^  Ohio,  at  2  o'clock  p,  m.,  standard 
time,  on  Friday,  August  7, 1896,  for  work  as  follows:  Bedredging  outer  bar,  2S,000  cubic 
yards;  redredging  upper  end  of  dock  channel,  20,000  cuHc  yards,  and  redredging  straight 
ehannel  and  lower  end  of  dock  channel  as  far  as  possible  tcith  amount  available, 

[Amotuit  to  be  expended  for  the  purpoee,  915,000.] 


Kg. 


Kame  ADd  addrees  of  bidder. 


James  Boonev,  Toledo,  Ohio. . . . . 

John  Stang,  LK>rain,  Ohio 

Garkin,  Stlckney  &  Cram,  De- 

troit,Mich.a 

The  L.  P.  &  J.  A.  Smith  Co., 

Clevelaod,  Ohio 

Geo.  H.  &  John  B.  Breymann, 

Toledo,  Ohio 


Oater  bar. 


Cubic 
yards. 


Price 
bid. 


22,  goo'        10. 17 


I 


22,000 


22,000 


.15 


Amoont. 


Upper  end  of  dock  channel. 


Cubic 
yards. 


$3,740.00;        20.000 


8, 080.00!        20,000 


3,300.00        20,000 


Price 
bid. 


$0.15 


Amount. 


$3,000.00 


.17        3,400.00 


.12        2,400.00 


No. 


Name  and  addreas  of  bidder. 


Straight  channel  and  low* 
er  part  of  dock  channel. 


All  dredging. 


Cubic 
yards. 


Price 
bid. 


Amount 


I 


Cubic     Price 
Yards,     bid. 


Amount. 


Total 
dredging 

to  be 
done  for 
$15,000 

(cubic 

yards). 


i.3 


James  Kooney,  Toledo,  Ohio 

John  Stang,  Lorain,  Ohio 

Carkin,  Stlckney  &  Cram,  De- 
troit, Mich,  a 87,384.3 

The  L.  P.  &  J.  A.  Smith  Co., 
Cleveland,  Ohio 

Geo.  H.  &  John  B.  Breymann, 
Toledo,  Ohio 


$0.12 


77,600 


$8,260.00 110,833.3 


.0975 


8,520.00 


.12 


9,300.00 


120,000 


1.3 


$0,125  $15, 000. 00   120,000 

I  129,384.8 

15,000.00     83,833.3 
119.600 


.18 


a  Loweat  bid. 


Recommended  that  the  contract  be  awarded  to  Messrs.  CarkiD,  Stickney  &  Cram, 
of  Detroit,  Mioh.,  their  bid  being  the  lowest  and  considered  reasonable  and  they 
responsible. 


LIST  OF  CONTRACTS  FOR  IMPROVING  HARBOR  AT  SANDUSKY,  OHIO,  IN  FORCE  DURING 

THE  Fiscal  tkar  rnding  junk  30,  1897. 
Contract  for  dredging. 


Name  of  contractor. 

Date  of  con- 
tract. 

Date  of  ap- 
proval. 

Date  of  com- 
mencement. 

Date  of  com- 
pletion. 

Carkin,  Stickney  St  Cram,  Detroit,  Mich 

Aug.  17, 1890 

Aug.  28, 1806 

Sept  7,1896 

July  31, 1897 

Contract  for  constructing  a  stone  and  brush  jetty  from  Cedar  l^oint  at  Sandusky  Harbor,  Ohio. 

Name  of  contractor. 

Date  of  con- 
tract. 

Date  of  ap- 
proval. 

Date  of  com- 
mencement. 

Date  of  com- 
pletion. 

Joha  Slang,  Lorain,  Ohio 

Aug.  16, 1896 

Aug.  26, 1890 

Sept  22, 1896 

Sept  80, 1897 
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COMMKRCIAL  STATISTICS. 

ThA  following  statistics  for  the  year  1896  relative  to  the  commerce  of  the  harbor 
of  Saudasky,  Ohio,  were  compiled  from  information  famished  by  the  ooUector  of 
customs  and  others : 


Beceipts. 


Iron  ore 

Lumber  and  wood. 

Sand 

Stone  

Merchandifle 

Wheat 

Pip  iron 

Fruit 

Salt 

Pish 


Total. 


Tons. 


Shipmenta. 


637,017 

115, 241 

110,000 

35,083  I 

24,720  I 

24.222 

5,420 

0,800 

6,526 

1,810 


067,245 


Coal .' 

879,487 
22,344 
5,200 
4,983 
2,240 
1,100 

Merchandiae 

Plaster  

Stone 

T/lme      rr......,.............r,....T...«r 

Cement 

Lumber. 

006 

Sarnl 

250 



Total 

410,610 

Tons. 


Total  freight  tonnage : 

1806 

1895 


1,883,455 
761, 208 


Increase 

622,247 

Vessels. 

Nnmber. 

Tonnage. 

Entering 

3,248 
8,213 

530,866 

Departing 

515,466 

Total  registered  tonnage : 

1896 1,046,332 

1895 1,346,283 


Decrease 209,901 

Draft  of  largest  vessels  using  harbor,  20  feet.  Largest  vessels  do  not  load  to  full 
depth.  New  vessel  line  established  was  the  Sandusky,  Windsor  and  Detroit,  Com- 
prised of  two  passenger  and  freight  steamers. 


L  L5. 


IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

Hnron  is  a  small  town  about  10  miles  east  of  Sandasky,  where  the 
Huron  River  flows  into  Lake  Brie. 

Formerly  the  mouth  of  the  river  was  occasionally  closed  by  a  sand 
bar,  and  it  was  in  that  conditiou  in  1826,  when  the  plan  of  improvement 
was  atlopted.  The  project  was  for  parallel  piers  of  timber  crib  work, 
filled  with  stone,  extending  into  the  lake,  140  feet  apart.  The  channel 
was  dredged  at  various  times,  and  piers  were  repaired  and  extended 
as  necessities  required  until  1890,  when  the  present  project  of  extending 
the  piers  to  a  depth  of  IG  feet  in  the  lake  was  adopted.  The  estimated 
cost  of  that  project,  revised  in  1893,  was  $145,000,  exclusive  of  all  expense 
for  maintenance. 

The  total  expenditure  upon  the  improvement  for  constraction  and  main- 
tenance to  June  30,  1896,  was $162,055.58 

Available  for  expenditure  July  1,1896 10,218.13 

The  channel  then  afforded  an  available  depth  of  16  feet,  but  a  con- 
siderable part  of  the  west  pier  inside  of  old  light-house  pier  was  in  such 
bad  condition  as  to  be  past  any  reasonable  possibility  of  repairs,  and 
its  renewal  was  essential  to  the  preservation  of  the  channel.  The  align- 
ment of  the  old  work  was  irregular,  and  a  section  of  about  125  feet  in 
length,  terminatiag  in  the  old  light-house  pier,  had  been  given  a  direc- 
tion to  widen  the  entrance  between  piers  which  the  later  extensions 
had  partially  offset.    A  length  of  about  188  feet  of  the  old  pier  was 
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entirely  removed  and  the  site  for  new  pier  was  dredged,  as  evenly  as 
possible,  to  a  depth  of  20  feet.  The  exact  length  to  be  removed  was 
determined  by  the  divisions  between  the  old  cribs,  which  were  gener- 
ally in  lengths  of  30  feet,  with  gains  made  by  spaces  where  the  ends  of 
cribs  were  not  in  contact.  The  number  of  old  cribs  removed  was  as 
great  as  was  considered  possible  to  replace  with  the  limited  amoant  of 
funds  available. 

As  the  old  pier  had  been  originally  set  upon  the  natural  bottom  of  the 
lake,  the  base  of  the  new  pier  was  several  feet  lower,  and  it  was  2  feet 
below  the  bottom  of  the  more  recent  construction  outside.  The  diffi- 
culties of  obtaining  an  even  bottom  at  full  depth  at  the  points  where  the 
new  work  would  join  the  old  made  it  inadvisable  to  construct  the  new 
part  to  the  full  sizeof  the  opening;  it  was  therefore  made  180  feet  long, 
and  the  spaces  at  the  ends  (the  principal  one  of  which  was  next  to  the 
oldest  work)  were  subsequently  filled  with  timbers  and  stone  placed  as 
best  suited  the  purpose. 

The  new  part,  180  feet  long  and  16  feet  wide,  was  constructed  in  a 
single  piece,  without  dovetails  in  any  part,  so  that  there  are  no  timber 
heads  exposed  to  view  or  to  wear;  the  ends  of  grillage  timbers,  how- 
ever, project  4  feet  outside  the  walls  and  thus  add  8  feet  to  the  width 
of  base.  The  projecting  grillage  timbers  are  covered  with  plank,  form- 
ing an  apron  to  prevent  undermining.  The  principal  features  of  the 
design  of  the  new  work  at  Huron  are  the  same  as  those  shown  on  second 
sheet,  opposite  page  2424,  Beport  of  Chief  of  Engineers,  1895.  The 
reasons  for  the  construction  are  quite  fully  given  on  the  page  men- 
tioned and  at  various  other  places  in  recent  reports  of  works  in  this 
district.  The  ends  of  timbers  in  side  walls  are  now  so  arranged  that 
they  invariably  abut  at  the  middle  line  of  one  of  the  vertical  timbers, 
and  the  abutting  ends  are  secured  beneath  the  head  and  washer  of  a 
screw  bolt. 

As  a  matter  of  economy  the  tearing  out  of  old  pier  and  dredging  of 
foundations  was  done  by  the  U.  S.  dredge  Maujnee,  pertaining  to  the 
Toledo  Harbor  Improvement,  the  expense  being  paid  from  appropria- 
tion for  Huron  Harbor. 

The  superstructure  is  raised  but  4  feet  above  mean  lake  level,  mak- 
ing the  entire  height  of  the  work  20.5  feet.  The  additional  half  foot 
consists  merely  of  a  half  course  under  the  side  walls  and  a  similar 
amount  along  the  middle  line  between  walls,  which  settles  into  the 
earth  and  does  not  add  to  the  effective  height.  Two  longitudinal 
fender  strips  of  oak  12  inches  by  6  inches  are  bolted  to  the  superstruc- 
ture to  prevent  injury  to  vessels. 

The  cost  of  the  work  is  itemized  as  follows: 

189,872  feet  B.  M.  hemlock,  at  $11  per  M $2,088.59 

67,642  feet  B.  M.  white  pine,  at  $16  per  M 1,075.87 

1,800  feet  B.  M.  white  oak,  at  $22  and  $25  per  M 42.30 

21,258  pouDds  Bcrew  bolts  and  washers,  at  $1.66  per  100 352. 88 

10,058  poands  iron  rods  and  washers,  at  $1.82  per  100 183.05 

15,770  pounds  drift  bolts,  at  $1 .53  per  100 241.28 

6900pound8  spikes,  at  $3.20  per  100 28.80 

58  drift  bolts,  per  lot 10.31 

190  cords  stone,  at  $4.65  per  cord 883.50 

Labor  and  snperintendence 1, 923. 96 

Tools  purchased 35.71 

Tools  hired 32.80 

Dredge,  pay  roll,  coal,  repairs,  etc 1,539.69 

Total  cost  of  renewing  180  feet 8,438.74 

Office  and  contingent  expenses  of  all  kinds 1,  OSl.  48 

Total  expenditures  of  fiscal  year 9,470.23 

Balance  on  hand  July  1,  1897 747.91 


Digitized  by 


Google 


3066   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  work  was  commenced  August  18  and  was  completed  December 
24,  1896. 

At  the  prices  paid  for  the  last  contract  work  in  Huron,  which  was  for 
extending  the  pier  in  1895,  the  cost  of  the  new  materials  and  the  labor 
upon  them  in  the  180  feet  of  new  work  would  exceed  the  entire  cost  of 
removing  the  old  work  and  building  the  new  by  hired  labor  and  open 
purchases  by  about  $1,100,  in  addition  to  the  salary  of  an  inspector  for 
the  time  occupied. 

This  renewal  included  removing  188  feet  of  old  work  entire  and 
dredging  the  bottom  to  a  grade  20  feet  deep;  handling  110  cords  of  old 
stone  four  times;  straightening  and  using  part  of  the  old  iron  for  drift- 
bolts,  and  filling  spaces  equal  to  8  feet  in  length  of  pier  with  timber 
from  the  old  substructure.  The  dredging  of  the  foundations  alone, 
after  old  work  was  removed,  would  have  cost  $1,290  at  the  contract 
price.  The  cost  of  the  renewal  of  180  feet  at  latest  contract  prices 
would  therefore  have  exceeded  the  actual  cost  by  hired  labor  and  open 
purchases  by  about  50  per  cent. 

In  addition  to  the  special  features  of  construction  before  mentioned, 
the  method  of  constructing  piers  with  very  long  cribs  has  been  found 
especially  advantageous  both  in  quality  and  cost  of  the  completed  work. 
It  requires  but  little  more  time  to  tow  and  put  in  position  a  crib  of  200 
feet  or  greater  length  than  to  place  each  crib  of  30  or  40  feet  in  length 
as  in  former  years. 

The  new  method  of  construction  makes  the  crib  so  rigid  and  strong 
that  the  only  limit  to  the  length  which  can  be  built  in  one  piece  (with 
grillage  launched  in  sections)  is  such  as  must  be  determined  from  some 
or  all  of  the  following  considerations,  viz: 

Amount  of  funds  available. 

Location  where  the  crib  can  be  safely  constructed  and  moved. 

Amount  which  can  be  placed  in  position  and  sufficiently  ballasted 
with  stone  to  hold  it  securely  against  any  ordinary  storm  within  the 
limits  of  a  single  day.  This  will  be  greatly  modified  by  the  location 
and  facilities  for  carrying  on  the  work. 

The  following  points  are  specially  mentioned  as  in  favor  of  greater 
lengths  of  cribs: 

A  reduction  in  the  number  of  places  where  cribs  abut  and,  conse- 
quently, a  more  uniform  strength  and  fewer  places  where  water  dashes 
through  with  consequent  increase  of  wear  and  decrease  of  durability. 

A  more  uniform  settlement  with  greatly  decreased  amount. 

A  more  correct  alignment,  adding  greatly  to  the  appearance  of  the 
completed  work. 

Eeduced  cost  and  better  type  of  superstructure,  owing  to  smaller 
amount  of  leveling  and  to  straighter  lines. 

The  estimate  for  completion  of  project  for  this  improvement  covers 
simply  the  original  cost  of  extending  piers  to  a  depth  of  16  feet  in  the 
lake. 

The  amounts  now  remaining  to  complete  the  project  are:  For  east 
pier,  668  feet;  for  west  pier,  600  feet. 

It  is  not,  however,  considered  advisable  to  make  any  further  exten- 
sions of  the  piers,  but  rather  to  continue  the  improvement  upon  the 
same  basis  of  lengths  and  estimate  of  cost,  but  with  a  different  position 
and  direction  to  the  parts  remaining  to  be  constructed.  The  subject 
was  explained  in  last  Annual  Report,  with  the  conclusion  that  the 
obstruction  of  the  entrance  by  bars  can  never  be  prevented  by  the 
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present  method  of  pier  extensions.  The  only  feasible  method  of  pre- 
venting the  formation  of  bars  by  the  action  of  seas  and  currents,  caused 
by  winds  on  the  lakes,  is  to  give  the  piers  or  breakwaters  such  direc- 
tions that  the  seas  which  chase  along  their  exposed  faces  will  drive  the 
sand  and  other  drift  from  the  entrance  to  such  points  that  the  reacting 
wash  or  undertow  can  not  return  it  where  it  can  form  a  bar.  This 
result  can  be  easily  accomplished  by  placing  the  outer  ends  of  the  piers, 
or  breakwaters,  as  they  might  be  better  designated,  in  water  of  suffi- 
cient depth,  and  have  the  inner  ends  farther  apart  than  at  the  entrance, 
as  illustrated  in  the  plan  for  improving  Gonneaut  Harbor,  Ohio,  shown 
on  map  opposite  page  2972,  Report  of  Chief  of  Engineers,  1896;  also 
map  of  Ashtablula  Harbor  improvement,  opposite  page  2904  of  same 
report. 

When  further  appropriations  are  made  available,  it  is  therefore  pro- 
posed to  continue  the  work  upon  the  new  plan,  which  gives  promise 
of  maintaining  a  reliable  and  permanent  depth  at  the  entrance.  This 
method  will  not  affect  the  formation  of  bars  by  sand  or  other  material 
brought  down  the  river,  but  at  Huron  that  element  is  exceedingly 
small  and,  when  formed,  a  bar  can  be  much  more  easily  removed  when 
in  a  sheltered  place. 

The  commerce  of  Huron  Harbor  is  not  very  large,  although  the  total 
of  receipts  and  shipments  in  1896  exceeded  half  a  million  tons,  and  the 
tendency  is  to  a  constant  increase  in  amount. 

Hnron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
white  light  of  the  fourth  order  on  the  out<er  end  of  the  west  pier. 

Money  statement, 

July  1, 1896,  balance  unexpended $10,218.13 

June  30,  1897,  amount  expended  during  fiscal  year 9,470.22 

July  1,  1897,  balance  unexpended 747.91 

(Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    75, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


Amount  and  date  of  all  appropriations  for  improving  harbor  of  Huron,  Ohio, 


May  20,  1826 $5,000.00 

May  19,1828 4,413.35 

March  3,  1829 5,935.00 

April23,  1830 1,880.36 

March  2,  1831 3,480.00 

July  3,  1832 1,500.00 

June  28,  1834 6,700.00 

June  2,  1836 4,300.00 

March  3,  1837 2,565.00 

July  7,  1838 5,000.00 

June  11,  1844 5,000.00 

August  30,  1852 10,000.00 

June  23,  1866 39,000.00 

June  23,  1874 1,500.00 

March  3,  1875 1,000.00 

June  18, 1878 1,000.00 


June  14,1880 $3,006.00 

March  3, 1881 3,000.00 

Augu8t2,  1882 2,500.00 

July  5,  1884 7,500.00 

August  5, 1886 3,000.00 

August  11, 1888 6,000.00 

September  19,  1890 16, 000. 00 

July  13,  1892 15,000.00 

August  17, 1894 10,000.00 

June  3, 1896 8,000.00 

Total 172,273.71 

Expended  to  June  30, 1897. . .  171, 525. 80 


Balanoe    unexpended 
July  1,1897 


747.91 
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COMMKRCIAI.  STATISTICS. 

The  following  statistics  for  the  year  1896  relative  to  the  commerce  of  the  harbor  of  | 
Hnron,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  customs 
and  others : 


Beceiptii. 

Tons. 

Shipments. 

Tonn. 

Iron  ore 

257,696 

4,000 

W)0 

500 

100 

Coal 

255,971 

Lnrabor  aod  wood 

Total : 

Coftl 

Fish 

Stone 

Total 

262,796 

255,971 

Total  freight  tonnage: 

1890 

1895 


518,767 
249.675 


Inoreaee 268,092 


Vesaela. 


Entering... 
Departing., 


182, 121 
168,191 


Total  registered  tonnage : 

1896 360,312 

1895 230,644 


Increase 119,668 

Draft  of  largest  vessels  usin^i:  harbor,  18  feet.     Largest  vessels  do  not  load  to  fall 
depth.    No  new  vessel  lines  established  during  the  year. 


LL6. 


IMPROVEMENT  OF  VERMILION  HARBOR,  OHIO. 

Vermilion  Harbor  is  formed  by  part  of  the  Vermilion  Kiver  near  its 
month,  about  20  miles  east  of  the  entrance  to  Sandusky  Bay,  Ohio. 

The  improvements  commenced  in  1836,  consisting  of  parallel  piers 
supplemented  by  dredging  and  removal  of  rock,  were  completed  as  far 
as  the  work  now  extends  in  1879. 

During  the  period  1836  to  1879,  inclusive,  about  forty-four  years,  there 
were  eleven  appropriations,  amounting  in  the  aggregate  for  construction 
and  maintenance  to , $113,701.28 

From  1880  to  1897  there  were  nine  appropriations,  aggregating 19, 000. 00 

Total 132,701.28 

All  amounts  expended  since  1879  have  been  for  maintenance. 

The  amount  of  $2,000  estimated  for  completion  of  existing  project  is 
simply  the  unappropriated  balance  of  an  estimate  made  about  sixteen 
years  ago  to  cover  the  necessities  of  that  time  for  repairs.  While  the 
total  amount  of  $21,000  would,  if  made  in  a  single  appropriation  at  the 
time  of  the  estimate,  have  been  sufficient  for  that  time,  after  nine 
appropriations  amounting  to  $19,000  extended  over  sixteen  years  the 
balance  of  the  estimate  of  $21,000  is  now  entirely  inadequate  to  make 
repairs  which  are  indispensable  for  a  proper  maintenance  of  the  piers. 
In  fact,  the  expenditure  of  so  small  a  sum  as  $2,000  can  not  be  recom- 
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mended,  beoaase  it  is  not  safBcient  to  make  a  radical  change  in  condi- 
tions, and  the  aggregate  cost  of  repairs  will  be  mnch  greater  if  made 
at  various  times  with  sach  small  snms. 

The  condition  of  the  piers  was  quite  fully  described  in  the  last  annual 
report — Report  of  Ghief  of  Engineers,  1896,  page  2035.  There  is  more 
than  1,000  linear  feet  of  old  pier  on  the  west  side  alone  which  should 
be  rebuilt,  though  it  may  doubtless  be  made  to  serve  for  a  few  years 
longer.  A  length  of  750  feet  of  pier  on  the  east  side  is  In  a  still  worse 
condition,  as  much  of  it  has  already  fallen  into  the  river;  but  it  is  less 
exposed  to  the  seas,  so  that  its  preservation  is  not  so  essential  as  the 
west  pier  to  the  maintenance  of  the  channel. 

At  the  beginning  of  the  fiscal  year  the  amount  available  for  repairs 
was  $3,989.44,  which  was  nearly  the  entire  amount  of  the  combined 
appropriations  of  August  17, 1894,  and  June  3, 1896.  The  sum  was  so 
small  that  no  important  results  could  be  expected  if  the  repairs  were 
to  be  made  by  contract.  Under  authority  of  the  Ghief  of  Engineers, 
the  work  was  therefore  undei'taken  by  hired  Is^bor  and  by  making  the 
necessary  purchases  in  open  market,  obtaining  comx)etition  by  circular 
letter  to  dealers. 

The  part  to  which  repairs  were  especially  necessary  was  on  the  west 
pier,  commencing  at  the  inner  end  of  the  crib  on  which  the  lighthouse 
stands  and  extending  to  the  inner  end  of  the  work.  All  of  this  part 
was  in  such  condition  as  to  be  beyond  the  rango  of  mere  repairs,  so  that 
it  could  only  be  put  in  satisfactory  condition  by  rebuilding  it  entire. 
The  old  cribs  were  each  30  feet  long,  and  a  space  of  several  inches  is 
found  between  the  consecutive  cribs,  so  that  the  length  required  to 
replace  three  cribs  with  their  superstructure  was  somewhat  more  than 
90  feet. 

To  renew  a  piece  of  the  pier  90  feet  in  length  required  that  the  entire 
cost  should  be  less  than  $44  per  linear  foot,  which  is  less  than  any 
similar  work  on  Lake  Erie  has  ever  cost  when  done  by  contract. 

The  work  of  removing  three  cribs  and  superstructure  and  replacing 
them  with  an  entire  new  section  of  pier  was  commenced  September  1 
and  was  completed  November  24, 1896. 

All  the  superstructure  and  stone  above  water  was  first  removed, 
the  stone  being  stored  for  use  in  the  new  crib.  Timbers  of  the  sub- 
structure were  sawed  apart  at  various  places  as  far  as  they  could  be 
reached  by  the  men.  The  removal  of  the  old  work  below  water, 
although  in  such  bad  condition  that  it  could  not  be  utilized,  was  a 
tedious  and  difficult  operation.  Judging  by  the  prices  which  had  been 
previously  asked  by  contractors  for  removing  such  work,  it  would  cost 
at  the  least  one-fourth  of  the  amount  of  the  entire  available  funds  to 
hire  a  dredge  or  other  machine  to  tear  away  the  old  cribs. 

The  dredge  belonging  to  the  United  States  at  Toledo  Harbor  was 
therefore  employed  for  the  purpose,  all  the  expense  being  paid  from  the 
appropriations  for  Vermilion  Harbor.  The  dredge  was  employed  from 
October  8  to  October  23,  fourteen  days.  The  bottom  was  dredged  to 
the  rock  and  the  surface  of  the  rock  made  nearly  level  at  a  depth  of 
14  feet. 

The  new  pier  was  constructed  in  a  single  crib  90  feet  long  and  16  feet 
wide.  It  rests  upon  the  solid  rock  and  is  20  feet  high,  12  courses  of 
hemlock  and  8  courses  of  pine.  Two  of  the  pine  courses  are  below 
mean  water  level. 

The  timber  of  the  pier  is  secured  by  iron  bolts  and  rods  with  upright 
timbers  as  comer  pieces  in  each  interior  angle,  and  no  timber  heads 
show  on  the  face  walls  save  the  ends  of  griUage  pieces,  which  will  in 
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general  be  covered  by  the  mud  of  the  river  bottom.  The  ends  of  tim- 
bers in  face  walls  are  so  arranged  as  to  abut  upon  the  upright  angle 
pieces  and  not  between  them,  as  shown  in  plan  for  pier  at  Conneaut 
Harbor  opposite  page  3120,  Report  of  Chief  of  Engineers,  1895.  -  lu 
other  respects  the  section  of  pier  at  Vermilion  was  built  upon  the  Con- 
neaut plan  above  mentioned.  The  short  spaces  at  the  ends  of  the 
opening  not  filled  by  the  90-foot  crib  were  closed  by  extra  pieces  and 
the  superstructure  was  built  up  without  connection  with  the  old  work. 

This  method  of  construction  not  only  promises  to  be  far  more  durable 
than  that  of  securing  the  timbers  by  dovetails,  but  the  crib  is  found  to 
be  vastly  stronger  and  more  rigid,  besides  having  the  additional  advan- 
tage of  smaller  cost.  AH  cross  walls  are  solid  and  thoroughly  bolted, 
but  as  the  timbers  do  not  come  through  the  side  walls,  a  wane,  even 
though  on  each  angle  of  every  timber,  does  not  injure  the  cross  walls 
below  water  in  the  least  and  above  water  afiects  them  only  in  so  far  as 
the  sap  may  hasten  decay.  A  cheaper  class  of  timber  may  therefore 
be  used,  and  as  there  is  no  framing  together  of  pieces,  but  only  square 
ends  on  every  timber,  nearly  all  the  work  may  be  done  by  laborers 
without  necessity  ior  skilled  workmen. 

The  following  is  a  detailed  statement  of  the  cost  of  the  work: 

Amount  available  Jaly  1,  1896 $3,989.44 

Per  M  feet  B.  M. : 

33, 756  feet,  white  pine,  at$16 540.10 

42,672  feet  hemlock,  at  $11 469.39 

1,593  feet  white  oak,  at  $22 35.05 

Iron  per  ponnd : 

7,519  ponnds  screw  bolts  and  washers,  at  $0.0172 129. 32 

3,940  pounds  iron  rods  and  washers,  at  $0.0188 74.07 

4,914  pounds  driftbolts,  at  $0.0159 78.13 

300  pounds  spikes,  at$0.0326 9.78 

'  200  pounds  spikes,  at  $0.03 6.00 

75  pounds  band  iron,  at  $0.02 1.50 

Labor,  etc: 

Dredging  old  pier  and  foundation 530.50 

Tools  purchased 12.54 

Implements  hired 22.08 

Paid  for  labor  and  supervision 1,201.16 

Total  cost  of  pier 3,109.62 

Contingencies  of  office,  etc 435.00 

Total  expended 3,544.62 

Balance  available  July  1,  1897 444.82 

The  actual  cost  of  the  work,  tbr  comparison  with  work  done  by  con- 
tract, was  therefore  $3,109.62,  which  is  at  a  rate  of  about  $34.55  per 
linear  foot. 

For  quality  of  workmanship  and  cheapness  of  cost  this  repair  is  well 
worthy  of  special  mention.  The  repair  section  was  constructed  under 
personal  supervision  of  Mr.  Nelson  Parsons,  of  Vermilion,  Ohio. 

At  the  prices  in  the  last  contracts  for  Huron  and  Black  River  harbors, 
where  each  covered  amounts  nearly  twice  as  great  as  was  available  for 
Vermilion  Harbor,  the  work  done  at  Vermilion  would  have  cost, 
including  salary  of  an  inspector  for  three  months,  more  than  50  per 
cent  in  excess  of  the  actual  cost  by  the  method  employed. 

Vermilion  is  a  small  town  with  only  local  interests.  It  is  a  conven- 
ient port  for  unladen  vessels  in  the  winter  and  for  vessels  to  run  into 
for  repairs.    It  is  also  a  port  for  a  number  of  small  fishing  vessels. 
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Yennilion  is  in  the  collection  district  of  Sandasky,  Ohio.    There  is  a  fixed  light 
.  of  the  fifth  order  on  the  west  pier. 

Money  statement, 

July  1, 1896|  balance  unexpended $8,989.44 

June  90,  1897,  amount  expended  during  fiscal  year 3, 544. 62 

July  1, 1897,  balance  unexpended 444.82 

i  Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Hit  of  appropriation$  far  improving  harbor  of  Vermilion,  Ohio. 


July2,1836 $10,000.00 

March  3, 1837 20,000.00 

July7,1838 23,626.57 

June  28, 1864  (allotment)  .,..  5. 758. 97 

June  23, 1866 15,315,74 

June  10, 1872 5,000.00 

March  3, 1873 12,000.00 

June23,1874 3,000.00 

March  3, 1875 10,000.00 

August  14,1876 5,000.00 

June  18,1878 4,000.00 

June  14,1880 2,000.00 

Maroh  3, 1881 2, 000. 00 


August  2,1882 $3,000.00 

August  5,1886 3.000.00 

August  11,1888 1,000.00 

September  19,1890 2,000.00 

July  13, 1892 2,000.00 

August  17,1894 2,000.00 

June3,1896 2,000.00 


Total 

Expended  to  June  30,  1897. 


132,701.28 
132, 256. 46 


Balance,  July  1, 1897. ..         444. 82 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  vear  1896  relative  to  the  commerce  of  the  harbor 
of  Vermilion,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Tons. 
fi,690 

Shipments. 

Tons. 

Lmnbor 

1  Fish.... 

802 

Total  freight  tononge : 

....  3,482 

1895 

3,068 

DeoroMe . 

im 

YoBAels. 

Nnmbor. 

Tonnage. 

Entering 

50 
60 
2 

2,281 

DeoartinE 

2,281 

Baut..^!:::::;::::::::::::::: 

30 

Total  registered  tonnage  (Teeeels  entering  and  departing) : 

1800 4,602 

1895 800 


Increase. 


3,762 

Draft  of  largest  vessels  using  harbor,  11  feet.     Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  were  established  during  the  year. 
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LL7. 
IMPROVEMENT  OP  BLACK  RIVER  (LORAIN)  HARBOR,  OHIO. 

This  harbor  is  in  the  city  and  township  of  Lorain,  Ohio,  where  the 
Black  Hiver  empties  into  Lake  Erie.  In  its  natural  condition  the  depth 
of  water  over  the  bar  generally  did  not  exceed  3  feet. 

The  river  and  harbor  act  of  May  23,  1828,  made  an  appropriation 
"toward  removinij  the  sand  bar  at  or  near  the  mouth  of  Black  Kiver, 
in  the  State  of  Ohio,  by  the  erection  of  piers,  or  other  works,  seven 
thousand  five  hundred  dollars."  A  project  for  improving  the  channel 
by  parallel  piers  was  therefore  adopted.  The  piers  have  been  repaired, 
rebuilt,  and  extended,  and  channel  has  been  dredged  to  keep  pace  with 
the  requirements  of  commerce,  but  no  radical  change  in  the  original 
project  has  thus  far  been  made. 

The  last  extension  of  east  pier  was  40  feet  in  1893;  west  pier  40  feet 
in  1893  and  72  feet  in  1895.  The  east  pier  is  now  1,560  feet  in  length, 
besides  a  pile  revetment  of  550  feet  in  length  inside  the  shore  line.  The 
west  pier  has  a  length  of  1,890  feet. 

Amount  expended  upon  the  improvement  from  1828  to  June  30, 1896, 
$262,122.72. 

The  piers  had  then  been  extended  to  a  depth  exceeding  16  feet  in  the 
lake,  and  the  channel  had,  ordinarily,  a  depth  of  17  feet.  The  channel 
had,  however,  shoaled  so  that  immediate  dredging  was  necessary.  A 
large  part  of  the  piers  is  in  very  poor  condition,  and  much  of  the  old 
work  is  so  much  decayed  and  worn  that  no  satisfactory  repair  can  be 
made  save  by  rebuilding  entire. 

A  project  Ibr  expenditure  of  an  amount  not  exceeding  $7,000  of  the 
appropriation  of  June  3, 1896,  was  submitted  to  the  Chief  of  Engineers 
July  8  and  was  approved,  by  telegram,  July  10.  A  dredge  was  placed 
upon  the  work  July  14  and  continued  until  November  10. 

The  channel  between  piers  and  into  the  lake  was  dredged  to  a  depth 
of  19  feet  and  width  of  150  feet;  amount  of  material  removed  was 
39,684  cubic  yards ;  the  cost  per  yard  was  15  cents.  Much  of  the  dredg- 
ing was  below  a  depth  previously  obtained,  so  that  the'  material  was 
very  hard.    No  apparent  shoaling  has  occurred  since  the  dredging. 

The  project  for  exi)enditure  of  the  balance  of  the  appropriation  of 
June  3, 1896,  is  to  remove  and  rebuild  a  section  of  west  pier  396  feet 
in  length,  commencing  at  the  inner  face  of  old  lighthouse  pier  and 
extending  inward.  The  work  is  being  done  by  hired  labor,  purchasing 
materials  by  informal  contract  with  the  lowest  bidders,  after  inviting 
proposals  by  circular  letter.  The  part  of  pier  to  be  removed  covers 
about  400  feet  in  length  and  is  now  occupied  by  13  cribs  of  30  feet  each. 
The  added  distance  is  due  to  the  gain  by  spaces  between  cribs.  The 
new  part  can  not  easily  be  made  to  fill  the  entire  space  removed.  The 
inner  end  will  be  made  to  abut'the  old  work,  and  the  space  at  outer  end 
will  be  filled  by  a  temporary  work. 

The  part  of  pier  now  being  constructed  is  in  a  single  crib,  and  is 
believed  to  be  the  longest  single  crib  for  a  river  and  harbor  improve- 
ment which  has  ever  been  constructed  in  one  place  and  then  floated  to 
its  position,  sunk,  and  filled  with  stone.  The  experience  heretofore 
gained  with  long  cribs  shows  that  where  they  can  be  constructe<l.in 
sheltered  places  and  be  sunk  in  position  and  be  sufficiently  loaded  with 
stone  in  a  single  day  to  prevent  being  moved  by  the  seas  of  a  possible 
storm,  the  method  has  some  decided  advantages;  the  settlement  is  but 
very  little  and  is  almost  absolutely  uniform;  the  pier  is  straighter  and 
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stronger;  the  cost  of  snperstractnre  is  less,  as  well  as  of  pnttiDg  the 
crib  in  position  and  filling  with  stone.  The  old  work  was  in  tour  cribs 
13  feet  wide  and  nine  cribs  llj  feet  wide.  The  new  piece  will  be  18  feet 
wide  throughout,  bat  will  have  a  base  24  feet  wide,  formed  by  the  pro- 
jection of  grillage  timbers  3  feet  outside  of  side  walls.  The  method  of 
construction  was  devised  by  the  oflBcer  in  charge  of  the  improvement 
for  the  special  purpose  of  preventing  the  great  wear  upon  exposed  heads 
of  dovetails  and  to  give  more  stability  and  security  from  undermining. 
The  principal  features  of  the  method  of  construction  are  shown  upon 
sheet  opposite  page  2424,  Report  of  Chief  of  Engineers,  1894.  All  tim- 
bers in  side  walls,  however,  abut  over  the  middle  of  vertical  timbers, 
and  the  crib  rests  upon  the  hard  bottom,  dredged  to  a  depth  of  19.5 
feet.  The  timbers  of  grillage  rest  directly  upon  the  bottom.  The  super- 
structure is  to  be  4  feet  above  mean  lake  level.  The  six  upper  courses, 
decking,  and  vertical  timbers  are  of  white  pine;  the  remainder  of  the 
timber  is  of  hemlock.  The  new  part  is  now  about  six  courses  high ;  it 
will  be  completed  in  position  before  the  close  of  the  working  season. 

The  river  and"  harbor  act  of  June  3, 1896,  required  a  survey  of  the 
harbor  of  Lorain  to  be  made  '<and  the  cost  of  improvement  to  be  esti- 
mated with  a  view  to  providing  better  access  to  said  harbor  and  the 
safety  of  boats  therein.''  The  survey  was  completed  in  the  season  of 
1896,  and  the  map  has  been  platted.  A  report  will  be  submitted  as 
soon  as  practicable. 

The  expenditures  of  the  last  fiscal  year  have  been  distributed,  as 
follows: 

Dredginj?,  fall,  1896 $5,952.60 

Cost  of  inspction * 516.66 

Minor  repairs,  east  pier,  1896,  material  and  services 145. 55 

Removing  and  rebuilding  part  of  west  j^tcr,  1897, 

Plant,  hired  and  purchased 191.97 

Timber: 

4,760  feet,  B. M.,  white  oak,  at  $20 95.20 

158,676  feet,  B.  M.,  white  pine,  at  $19 3,014.83 

403,451  feet, B.  M.,  hemlock,  at  $11.50 4,639.69 

Iron: 

34,797  pounds  drift  bolts,  at  $0.0134 466.28 

23,417  ponnds  rods,  at  $0.0139 325.50 

43,570  pounds  screw  bolts,  at  $0.0143 623.05 

2,400  pounds.spike,  at  $0.0149 35.76 

8,040  pounds  washers,  at  $0.0143 29.17 

1,399  pounds  washers,  at  $0.0139 19.44 

Services 778.23 

Steamer  and  screw  for  survey 207.34 

Office  and  other  contingencies 384.67 

Total 17,425.94 

This  work  is  not  yet  completed. 

It  will  be  observed  that  the  entire  appropriation  of  June  3, 1896,  has 
been,  or  is  to  be,  expended  for  maintenance. 

The  business  of  Lorain  Harbor  is  increasing.  During  the  last  year 
the  Cleveland  Ship  Building  Company  has  arranged  to  establish  its 
works  at  Lorain,  and  a  very  large  amount  of  work  is  now  in  progress 
improving  the  harbor  by  the  city  and  by  corporations  to  facilitate  the 
increased  business  which  is  anticipated. 

Black  River  Harbor  (Lorain)  is  in  the  collection  district  of  Cuyahoga,  Ohio. 
There  is  a  fixed  white  light  of  the  fourth  order  on  the  outer  end  of  west  pier  and  a 
beacon  on  the  inner  end  of  west  pier  to  form  a  range  for  entering  the  harbor. 
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Money  statement 

July  1,  1896,  balance  unexpended $30,082.06 

J une  30, 1897,  amount  expended  during  fiscal  year 17, 425. 94 

July  1,  1897,  balance  unexpended 12,656.11 

July  1,  1897,  outstanding  liabilities 471.96 

July  1,  1897,  balance  available 12,184.15 

{Amount  (estimated)  required  for  completion  of  existing  project 38, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  Jun<}30,1899    88, 500.00 
Submitted  in  compliance  with  reciniienients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriations  for  improving  Black  River  Sarhor,  Ohio. 


May  23, 1828 $7,500.00 

April  23, 1830 8,559.77 

March  2, 1831 9,275.00 

Julv3,1832 8,000.00 

March  2, 1833 2,400.00 

June  28,  1834 5,000.00 

March  3, 1835 4,400.00 

July2,1836 6,660.00 

March  3, 1837 6,410.00 

July  7, 1838 5,000.00 

August  30,  1852 5,000.00 

June  28,  1864  (allotment)....  20,000.00 

June  23,  1866 10,000.00 

June  10,  1872 20,000.00 

March  3,1873 20,000.00 

June  23,  1874 20,000.00 

March  3, 1875 10,000.00 

August  14, 1876 6,000.00 


June  18,  1878 $1,000.00 

June  14,  1880 1,000.00 

March  3, 1881 7,000.00 

August  2, 1882 7,000.00 

July  5, 1884 10,000.00 

Augusts,  1886 10,000.00 

August  11,1888 10,000.00 

September  19, 1890 12,000.00 

July  13, 1892 20,000.00 

August  17,  1894 10,000.00 

June  3,  1896 30,000.00 


Total 292,204.77 

Expended  to  June  30,  1897. . .  279, 548. 66 


Balance    unexpended, 
July  1,1897 12,656.11 


COMMBRCIAL  STATISTICS. 

The  following  statistics  for  the  year  1896,  relative  to  the  commerce  of  the  harbor 
at  the  month  of  Black  River,  Ohio,  were  compiled  from  information  furnished  by  the 
collector  of  customs  and  others : 


Receipts. 

TonB. 

Shipments. 

Tons. 

Iron  or© 

215.160 
16,138 
1,141 

Coal 

882,167 

Lniiilter  And  wood                           ........ 

Lumber 

'sii 

Minr^llAnAnna 

Fiah 

102 

Total 

Total      

232,439 

332,780 

Total  freight  tonnapo. : 

1896 665,219 

3895 564,055 

Incre.iRe 1,164 


Yeasela. 


Entering  . . 
Departing . 


Knmber. .  Tonnage. 


632 


178,040 
186,742 


Total  registered  toniioiro: 

1896 858,782 

1895 617,126 


Decrease 258,844 

Note.— The  atatiatica  received  for  registered  tonnage  are  apparently  incorrect 

Draft  of  largest  vessels  using  harbor,  15  feet.    Largest  vessels  do  not  load  to  fall 
depth.    No  new  vessel  lines  established  during  the  year. 
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LL8. 

IMPEOVEMENT  OP  CLEVELAND  HARBOR,  OHIO. 

The  first  improvement  of  GlevelaDd  Harbor  was  undertaken  in  1825 
by  rectifying  the  channel  of  the  Cnyahoga  River  at  its  mouth  and  pro- 
tecting it  between  piers  of  wood  and  stone. 

The  original  works  were  renewed,  repaired,  and  extended  as  demands 
of  navigation  required  and  the  channel  was  deepened  by  dredging 
until  1875,  when  a  project  for  an  outer  harbor  was  adopted  in  com- 
pliance with  requirement  of  the  act  of  March  3, 1875. 

The  west  breakwater  was  completed  in  1883  and  the  east  breakwater 
had  been  extended  a  distance  of  2,490.5  feet  at  the  close  of  the  season 
of  1893,  since  which  no  extensions  to  breakwater  have  been  made. 

In  1895  an  opening  of  a  little  more  than  200  feet  was  made  in  the 
shore  arm  of  west  breakwater  in  order  to  permit  such  a  circulation  of 
water  in  the  harbor  as  wodld  conduce  to  sanitary  conditions.  The 
appropriation  of  August  17, 1894,  has  been  expended  in  making  open- 
ing in  the  breakwater,  in  repairs  to  breakwaters,  dredging  to  deepen 
channels,  and  in  removing  450  feet  of  old  east  pier  and  replacing  it 
with  a  new  pier  322  feet  long  of  timber  work  tilled  with  stone  and  with 
a  superstructure  of  stone  and  concrete  masonry. 

Total  ezpenditaree  for  aU  porposes  from  1825  to  June  30,  1896 $1, 636, 612. 87 

Depth  of  water  at  harbor  entrance  is  from  22  to  24  feet.  The  chan- 
nel depth  is  necessarily  maintained  by  dredging  and  in  general  it  is 
from  17  to  19  feet. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  removing 
old  east  pier  and  replacing  it  with  new  pier  having  a  superstructure  of 
stone  and  concrete  masonry.  The  old  pier  was  a  construction  of  piles 
with  a  superstructure  of  timber  crib  work,  both  filled  with  stone.  It 
had  become  so  mach  decayed  above  water  as  to  be  unfit  to  walk  upon. 
When  the  old  pier  was  constructed  the  depths  of  channel  were  much 
less  than  are  now  required  and  the  substructure  of  piles  was  entirely 
unfit  to  be  used  as  a  base  for  a  new  superstructure  of  masonry  or  even 
of  timber  and  stone.  The  old  pier  was  therefore  entirely  removed  and 
the  bottom  was  dredged  to  a  depth  of  22.5  feet  as  nearly  uniform  as 
practicable.  After  dredging  a  few  places  were  found  too  low  and  they 
were  filled  by  dropping  in  small  stone. 

Drawings  showing  the  design  of  crib  and  superstructure  are  shown 
opposite  page  2952,  Keport  of  Chief  of  Engineers,  1896,  and  a  descrip- 
tion of  the  pier  before  it  was  constructed  was  given  on  pages  2944  and 
2945. 

Several  minor  modifications  in  details  were  made  to  facilitate  con- 
struction and  to  avoid  cracking  of  masonry  from  uneven  settlement. 
As  the  methods  of  construction  are  novel  throughout,  photographs 
were  taken  to  illustrate  the  process  at  vaiious  stages  from  commence- 
ment to  completion,  and  nine  separate  views  accompany  this  report. 
Plates  numbered  1  and  2  show  a  section  of  the  grillage  with  vertical 
timbers  ready  to  launch.  The  grillages  when  placed  end  to  end  and 
built  up  as  a  single  crib  are  so  arranged  that  the  cross  walls  are  uni- 
formly spaced  except  one  space  at  outer  end.  The  short  verticals  seen 
in  the  end  of  grillage  are  merely  to  secure  ends  of  four  courses  of  timber 
in  the  side  walls;  the  verticals  in  the  abutting  end  of  the  next  grillage 
extend  to  top  of  crib.  There  were  eight  sections  of  grillage,  each  36 
feet  long,  and  one  section  34  feet  long.  By  the  arrangement  of  pro- 
jecting grillage  timbers  the  base  of  crib  is  increased  12  feet  in  width, 
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and  the  apron  thus  formed  prevents  any  possibility  of  undermining  the 
pier  by  the  wave  action  or  by  scour  from  wheels  of  steamers. 

Pis.  3  and  4  show  the  grillages  assembled  and  the  method  of  build- 
ing up  the  crib.  The  long  rods  which  i)ass  entirely  across  the  crib  at 
intervals  in  the  fa<5e  of  each  cross  wall  are  not  clearly  shown  in  draw- 
ings or  photographs.  An  illustration  of  the  location  of  the  rods  in  the 
face  of  cross  walls  is  shown  on  plate  opposite  page  3120,  Report  of 
Chief  of  Engineers,  1896,  "Crib  for  Conueaut  Harbor,  Ohio.'' 

In  order  to  stiffen  the  ends  of  the  crib  a  middle  wall  was  built  across 
the  end  divisions.  This  middle  wall  with  its  vertical  timbers  also 
served  to  support  the  heavy  stone  at  the  ends  of  the  crib.     (Pis.  3  and  4.) 

When  the  timber  walls  of  sides  and  ends  were  raised  to  the  top  of 
the  vertical  timbers,  20  feet,  they  were  completed,  but  the  cross  walls 
(except  the  end  walls)  were  raised  3  feet  higher  over  a  length  of  12 
feet,  leaving  4  feet  at  each  end  on  a  level  with  side  walls.  The  extreme 
height  of  crib  was  then  23  feet,  it  being  intended  that  the  extreme  top 
of  interior  cross  walls  would  be  at  mean  lake  level  when  the  work 
should  be  completed. 

The  crib  was  easily  towed  into  position  and  sunk.  For  the  purpose 
of  a  proper  alignment,  strips  of  board  were  nailed  to  a  number  of  the 
cross  walls  so  that  one  edge  was  in  the  plane  of  the  middle  of  the  crib. 
When  the  crib  was  just  sufficiently  loaded  to  rest  on  the  bottom  it  was 
moved  by  a  tug  and  by  ropes  until  the  position  was  practically  exact. 
The  greatest  variation  from  the  exact  alignment  of  any  part  of  the  crib 
throughout  its  entire  length  of  322  feet  did  not  exceed  one-third  of  an 
inch,  as  located  by  a  transit. 

To  sink  the  crib,  planks  were  first  laid  the  entire  length  of  both  sides 
over  a  width  of  4  feet,  and  boards  were  set  upon  edge  against  the  ends 
of  cross  wall  additions.  Upon  the  shelf  thus  made  stone  was  piled 
until  the  crib  was  sunk  uniformly  in  place  upon  the  bottom. 

PI.  5  shows  the  process  of  sinking  crib  while  it  was  yet  afloat.  At 
the  time  of  sinking  the  water  was  about  2  feet  below  the  mean  lake 
level.    The  dredge  shown  in  the  view  was  deepening  the  channel. 

The  old  pier  having  been  450  feet  long  and  the  new  work  only  322 
feet  long,  the  outer  end  of  old  pier  on  which  the  light-house  stood  was 
left  until  the  new  pier  was  complete;  the  beacon  was  then  transferred 
to  the  end  of  new  work  and  the  remainder  of  old  pier  was  removed. 

When  the  crib  was  filled  with  stone  to  top  of  side  walls  the  stone 
used  for  sinking  was  removed  and  blocks  9  feet  long,  4  feet  wide,  and 
3  feet  thick  were  laid  in  such  manner  as  to  rest  upon  the  outer  and  cross 
walls  and  upon  the  ends  of  the  vertical  timbers.  This  brought  the 
tops  of  stones  to  mean  lake  level  as  nearly  as  practicable. 

The  spaces  bounded  by  cross  walls  and  large  stones  were  then  decked 
over  so  that  the  top  was  flush  with  wood  and  stone  walls,  the  water  as 
before  stated  being  nearly  2  feet  low. 

Heavy  boxing  was  then  made  so  that  the  concrete  superstructure 
should  be  put  on  in  sections,  each  section  reaching  entirely  across  the 
pier,  20  feet,  and  covering  a  length  of  9  feet  of  the  pier,  from  the  middle 
of  one  cross  wall  to  the  middle  of  the  next.  It  will  be  observed  that 
the  masonry  rests  entirely  upon  the  woodwork  of  the  crib. 

Sections  of  the  concrete  superstructure  were  constructed  at  various 
points  along  the  length  of  pier  in  order  to  distribute  the  weight  and 
cause  a  uniform  settlement.  The  spaces  were  then  divided  and  finally 
closed.  (See  pis.  6  and  7.)  Tarred  paper  was  placed  in  the  verticil 
planes  between  sections  to  prevent  their  being  united. 
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Ol)eniDgs,  or  wells,  4  feet  square  were  left  in  the  concrete  over  each 
crib  compartment,  except  in  double-end  compartments  where  they  were 
but  3  feet  square.  The  wells  in  concrete  were  covered  with  flagging 
stones.  The  openings  were  intended  not  only  to  save  concrete  but  to 
alibrd  a  means  of  filling  any  space  under  the  concrete  which  may  be 
caused  by  settlement  of  the  stone.    (See  pis.  8  and  9. 

Near  the  top  of  every  third  compartment  three  gas  pipes  were  laid 
across  the  pier  and  embedded  in  the  concrete.  At  a  level  0  inches  below 
the  top  of  pier  three  more  sections  of  pipe  were  similarly  embedded. 
When  the  pier  was  finished,  long  iron  rods  were  run  through  the  gas 
pipes  to  secure  heavy  oak  fenders  on  each  side  of  the  pier.  (See  plate 
opposite  p.  2952,  Report  of  Chief  of  Engineers,  1896.) 

The  fenders  were  covered  with  plank  and  provided  with  mooring 
rings.  In  the  spring  of  1897  it  was  found  that  masters  of  vessels  mis- 
used the  privilege  of  mooring  at  the  pier  to  such  an  extent  as  to  cause 
unnecessary  injury  to  the  masonry  and  to  the  fenders.  The  fenders 
have,  therefore,  been  sawed  oif  at  the  level  of  the  top  of  pier,  leaving 
nothing  to  which  a  vessel  can  be  moored  except  the  light-house  beacon; 
but  the  tendency  to  misuse  such  works  is  so  great  that  even  the  light- 
house beacon  is  frequently  used  as  a  means  of  mooring  vessels  at  the 
pier. 

Careful  levels  taken  on  top  of  pier  nine  months  after  its  completion 
show  the  extreme  settlement  to  be  twelve-hundred ths  of  a  foot.  The 
inner  end  has  not  settled  at  all,  and  for  about  two-thirds  of  the  length 
of  the  pier  the  greatest  settlement  is  five-hundredths  of  a  foot;  over 
the  remaining  distance  the  settlement  increases  to  the  maximum  at  the 
extreme  end,  which  is  where  the  dredging  of  foundation  was  deepest 
and  was  tilled  by  dropping  in  stone.  No  cracks  can  be  discovered  in 
any  part  of  the  stone  or  concrete  masonry. 

The  top  of  stone  course  which  was  planned  to  be  at  mean  lake  level 
is  very  nearly  horizontal,  and  averages  about  fifteen-hundredths  of  a 
foot  low.  When  it  is  remembered  that  the  height  of  the  top  of  the  stone 
depended  on  the  accuracy  of  dredging  the  bottom  and  the  amount  which 
the  i)ier  would  settle  into  the  bottom,  it  will  be  seen  that  the  estimates 
were  very  close. 

The  pier  is  a  substantial  piece  of  work  and  is  a  credit  to  the  harbor. 
The  contract  price  of  the  work  was  exceptionally  low,  and  it  was  only  by 
most  careful  supervision  that  a  good  quality  of  work  was  secured.  The 
completed  work  is  shown  on  pis.  8  and  9.  The  amount  paid  the  con- 
tractor was  $28,332.08,  which  is  a  tritle  less  than  $88  per  linear  foot. 

The  channel  in  the  harbor  front  east  of  east  pier  and  between  the 
piers  having  become  so  shoal  as  to  cause  much  inconvenience  to  vessels, 
prices  for  the  necessary  dredging  were  obtained  by  circular  letter,  and 
the  lowest  bidder  was  employed  to  do  the  work  without  formal  con- 
tract. The  dredge  was  employed  from  July  10  to  September  10,  and 
removed  64,323.9  cubic  yards  of  material  at  a  cost  of  14  cents  per  yard. 
The  dredging  was  to  a  depth  of  19  feet,  most  of  it  being  on  the  front 
east  of  east  pier,  where  the  results  have  been  especially  beneficial. 

During  the  year  various  repairs  have  been  made  to  the  breakwater, 
the  cost  of  which  has  exceeded  $5,000.  Most  of  the  repairs  are  made 
necessary  by  the  decay  of  the  timber  and  planks  above  water,  which 
weakens  them  to  such  an  extent  that  the  seas  and  ice  tear  them  away 
and  leave  openings  which  must  be  closed  to  prevent  much  greater  injury. 
Some  of  the  injuries  to  breakwater  are  caused  by  vandalism.  Many 
masters  of  vessels  do  not  hesitate  to  tear  away  the  planking  in  order  to 
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secure  lines  to  deck  joists,  and  fishermen  tear  off  pieces  in  order  to  nse 
the  plank  or  to  obtain  stono  for  ballast. 

The  river  and  harbor  act  of  June  3, 1896,  required  that  a  survey  "be 
made  of  said  breakwater  with  a  view  of  determining  the  advisability  of 
changing  the  plan  thereof  so  as  to  abandon  the  proposed  construction 
of  the  eastern  shore  arm,  and  in  lieu  thereof  extending  the  said  break- 
water eastwardly  in  a  general  direction  parallel  with  the  shore." 

For  this  purpose  an  extended  hydrographic  survey  was  necessary, 
with  numerous  borings,  to  ascertain  the  character  of  the  lake  bottom. 
The  survey  was  completed  in  the  season  of  1896,  and  a  special  report  ^ 

will  be  submitted  as  soon  as  practicable.  S 

The  expenditures  of  the  fiscal  year  are  summarized,  as  follows: 

Outstanding  liabilities  of  previoas  year  (maintenance,  engineering^  and 

contingencies) $692.69 

Constrnction  of  east  pier  by  contract 28,332.08 

Superintendence  of  contract  work  .'. 725.00 

Repairing  old  east  pier  inside  of  new  pier  to  replace  work  necessarily  torn 

out  in^constructiou 766.11 

Cement  teats 131.25 

Dredging  cbannels  in  1896 9,005.35 

Superintending  dredging 150. 00 

Hire  of  steamer  and  expense  of  survey 500. 00 

Keeping  records  of  water  levels 316.13 

Care  and  repair  of  breakwaters 6,063.06 

Office  rent  and  contingencies 498.28 

Total 47,179.95 

The  project  for  improving  Cleveland  Harbor,  for  which  contracts  were 
authorized  by  the  act  of  June  3,  1896,  included  the  following: 

Renewing  east  pier  322  feet  outside  of  harbor  line,  and  renewing  west  pier 

a  length  of  1,738  feet ;  a  total  length  of  2,060  feet,  at  $100 -$206, 000 

Dredging  to  widen  channel 40,000 

Contingencies  of  engineering,  etc 14,000 

Total  for  piers  and  widening  channel 260,000 

Renewing  superstructure  and  sheathing  face  of  cribs  of  west  breakwater 

outside  of  shore  arm 544,000 

Sheathing  face  of  cribs  of  east  breakwater 23,494 

Contingencies  of  engineering,  etc 32,506 

Total  for  repairing  breakwaters 600,000 

Extending  east  breakwater  according  to  approved  project 494,000 

Total  estimated  cost  of  projects 1,354,000 

The  most  important  work  for  the  improvement  of  the  harbor  is  the 
widening  of  river  channel  and  construction  of  west  pier.  The  widening 
of  channel,  however,  is  contingent  upon  obtaining  title  to  the  land 
which  must  be  removed  and  on  which  the  new  pier  must  stand. 

Assurances  have  been  received  that  the  land  would  be  obtained  by 
the  city  and  that  the  title  would  be  transferred  to  the  United  States. 
It  is  understood  that  the  city  has  made  satisfactory  arrangements  for 
acquiring  most  of  the  land  in  question,  though  the  actual  title  has  not 
been  obtained.  A  small  strip  of  land  and  certain  rights  belonging  to 
the  Cleveland  and  Pittsburg  division  of  the  Pennsylvania  Railway  Com- 
pany,  situated  at  and  near  the  extreme  south  end  of  the  proposed  ^ 

improvement,  has  thus  far  blocked  the  way  to  a  complete  title^  owing 
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to  the  refusal  of  the  railway  company  to  sell  the  land  at  any  price,  or 
to  give  title  on  any  terms  which  the  city  will  accept.  This  attitude  of 
the  raiilway  company  is  understood  to  be  for  the  purpose  of  forcing  a 
settlement  from  the  city  of  certain  other  questions  which  have  long 
been  in  dispute. 

The  improvement  of  widening  the  river  mouth  is  of  too  much  impor- 
tance to  be  abandoned.  The  land  in  question  is  of  small  value  for  any 
real  business  purpose.  If  the  disagreement  between  the  Pennsylvania 
Company  and  the  city  is  to  result  in  much  longer  delaying  the  com- 
mencement of  this  improvement,  which  is  so  essential  to  Cleveland 
Harbor,  it  may  become  necessary  to  ask  Congress  to  authorize  measures 
to  procure  the  land  by  purchase  or  condemnatioii  under  provisions  of 
law.  (See  supplement  to  the  Revised  Statutes  of  the  United  States, 
vol.  1,  1874-1891,  p.  384,  chap.  114,  and  p.  601,  cliap.  728.)  It  has  been 
ascertained  that  the  right  of  condemnation  for  such  a  purpose  is  not 
vested  in  the  city. 

In  this  connection  it  should  be  observed  that  the  entire  amount  of 
land  required  for  widening  the  channel  was  within  the  natpral  limits 
of  the  river  and  lake  (except  a  small  sand  spit  which  was  not  permanent 
and  gave  only  a  riparian  privilege)  in  1825,  when  improvement  of  the 
mouth  of  the  river  was  commenced  by  the  United  States,  and  the  entire 
river  front  was  originally  occupied  and  built  by  the  United  States. 
(See  four  maps  op])Osite  p.  3100,  lleport  of  Cfiief  of  Engineers,  1896.) 

As  the  lack  of  the  necessary  title  to  land  has  prevented  the  immedi- 
ate widening  of  the  river  mouth,  a  contract  has  been  completed  for 
sheathing  face  of  breakwaters  with  oak  and  for  renewing  superstruc- 
ture of  west  breakwater  only. 

Under  date  of  March  2,  1897,  proposals  for  repairing  west  breakwa- 
ter under  continuous  contract  were  invited  by  public  advertisement. 
Bids  were  received  and  opened  April  2,  1897,  and  a  contract  was 
awarded  to  Hunkin  Bros.,  of  Cleveland,  Ohio,  who  were  the  lowest  bid- 
ders. The  total  cost  of  tlie  work,  based  upon  the  estimated  quantities 
of  material,  is  $413,843.78. 

Six  proposals  were  received,  the  difference  between  highest  and  low- 
est bid  being  more  than  $145,000. 

The  entire  appropriation  of  June  3, 1896,  has  necessarially  been 
reserved  for  maintenance  and  contingent  expenses  during  the  execution 
of  the  projects  under  contract. 

The  sundry  civil  act  approved  June  4,  1897,  having  appropriated 
$350,000  for  improving  Cleveland  Harbor,  contractors  were  at  once 
notified  and  preparations  for  commencing  the  work  were  immediately 
begun.  It  is  expected  that  operations  upon  the  breakwater  will  be 
commenced  about  August  1. 

Two  sheets  of  drawings  are  forwarded  to  accompany  this  report.  The 
first  sheet  shows  a  section  of  present  breakwater  with  parapet,  and  a 
section  of  the  new  work  to  be  constructed.  Sheet  No.  2  shows  certain 
details  of  the  new  work  in  plan  and  elevation.  Tliese  drawings  indi- 
cate the  kind  of  work  to  be  done  in  renewing  the  old  superstructure 
with  concrete  and  covering  face  of  cribs,  sufficiently  in  detail  to  require 
no  special  description  at  this  time. 

The  commercial  importance  of  Cleveland  Harbor  is  too  well  known 
to  require  any  comment.  The  actual  freights  by  water  in  1896  exceeded 
5,500,000  tons. 

Cleveland  Harbor  is  in  the  collection  district  of  Cnyahogft,  Ohio.  There  are  4 
lights  to  mark  the  entrance  between  breakwaters  and  piers^  and  a  fog  signal  on  pier 
in  rear  of  east  end  of  west  breakwater. 
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MoTiey  statement. 

Jnly  1, 1896,  balance  nnexpended $117,018.74 

June  4,1897,  appropriation 350,000.00 

467,018.74 
June  30,  1897,  amount  expended  during  fiscal  year 47, 179. 95 

.July  1,  1897,  balance  unexpended 419,838.79 

July  1,  1897,  outstanding  liabilities $36.31 

July  1,  1897,  amount  covered  by  uncompleted  contracts 418,843.78 

413,880.09 

July  1,  1897,  balance  available 5,958.70 

{Amount  (estimated)  required  for  completion  of  existing  project 924, 000. 00 
Amountthatcan  be  profitably  expendediutiscalvear  ending  June30, 1899  500, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriations  for  improving  Cleveland  Harbor,  Ohio, 

March  3,  1825 $5,000.00 

March  2,  1827 10,000.00 

March  3,  1829 12,179.00 

April  23,  1830 1,786.56 

March  2,  1831 3,670.00 

July3,  1832 \ 6,600.00 

June  28, 1834 13,315.00 

July  2,  1836 15,006.59 

March  3,  1837 10,000.00 

July  7,  1838 51,856.00 

JuTrell,1844 25,000.00 

August  30, 1852 30,000.00 

March  3,  1858 ..  145.69 

June  28, 1864  (allotuiiMit) 20,000.00 

June  23, 1866 59,806.00 

July  25,  1868  (allotment) 17,000.00 

April  10, 1869  ^allotment) 13,380.00 

July  11,  1870 20,000.00 

March  3,  1871  (allotment  for  repairs) 636.77 

March  3,  1873 1,000.00 

June  23, 1874 30,500.00 

Tottal  previous  to  adoption  of  project  for  harbor  of  refuge 346,881.61 

March  3,  1875 50,000.00 

August  14, 1876 50,000.00 

August  14, 1876  (repair  of  pier) \  8,000.00 

June  18, 1878 100,000.00 

March  3,  1879 100,000.00 

June  14, 1880 *..  125,000.00 

March  3,  1881 200,000.00 

August  2, 1882 175,000.00 

July  3,  1884 100,000.00 

Augusts,  1886 93,750.00 

August  11, 188S 100,000.00 

SepU'mbor  19,  1890 75,000.00 

July  13,  1892 100,000.00 

August  17, 1894 50,000.00 

June  3, 1896 80,000.00 

June  4, 1897 350,000.00 

Total  appropriations.. : 1,103,631.61 

Amount  of  appropriations  since  a<loption  of  project   for  harbor  of 

refuge 1  756,750.00 

Note. — Since  the  adoption  of  project  for  outer  harbor  about  $70,000  has  been 
expended  for  maintenance  of  channel,  piers,  and  breakwater,  besides  the  entire  appro- 
priation of  $50,000,  August  17,  1894,  a  total  of  $120,000. 
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Ahstraci  of  proposals  far  repairing  West  Breakwater  at  Cleveland  Harbor ,  OhiOj  received 
and  opened  by  Col.  Jared  A.  Smith,  Corps  of  Engineers,  at  Cleveland,  Ohio,  on  April  t, 
1897, 


lUms. 

Qnanti- 
ties. 

Bidper- 

No.  l.-McArthur 
Bros.  Co.,  Chi- 
cago, 111. 

No.  2.— Carkin, 

Stickney  &  Cram, 

Detroit,  Mich. 

No.  3. -Hun  kin 

Bros.,  Cleveland, 

Ohio. 

Rate. 

Ampunt. 

Rate. 

Amount. 

Rate. 

Amount. 

White  oak,   feet 

B.M. 
Hemlock,      feet 

B.H. 
Old  timber,  feet 

B.M. 
Stone  or  concrete 

blocks,    oubio 

feet. 
Stone       steps, 

pieces. 
Concrete,     cubic 

yards. 
Log      screws, 

pounds. 
Scorew       bolts, 

368,076 
261,000 
505,000 
250,310 

60 

40,700 

88,230 

13,300 

64,104 
3,710 

7,000 

MfeetB.M 

do 

do 

Cubic  foot 

Piece 

$65.00 

13.00 

13.00 

.40 

1.00 

7.35 

.03 

.04 

.04 
.06 

.03 

$23,024.04 
3,404.70 
7,735.00 

100,124.00 

60.00 

290,145.00 

2,646.00 

492.00 

2, 564. 16 
222.60 

210.00 

$38.00 

18.00 

15.50 

.31 

2.60 

7.60 

.04 

.021 

.03 
.03 

.03 

$13,086.89 
4,714.20 
0.222.50 
77,  506. 10 

150.00 

300, 320. 00 

8,529.20 

338.26 

1,923.12 
111.  30 

210.00 

$130.00 

17.25 

0.85 

.404 

8.70 

5.82 

.08 

.03 

.13 
.10 

.05 

$51,162.56 
4.517.78 
6,860.75 

123,486.27 

222.00 

Cubic  yard 

Found 

216,524.00 
2, 646. 90 

do 

309.00 

poaods. 
Iron  rods,  pounds. 
Mooring      rings, 

pounds. 
Wire        nails, 

pounds. 

do 

do 

8,333.52 
371.00 

do 

350.00 

Total 

440, 529. 30 

421,101.56 

413, 843. 78 

Items. 

Quanti- 
ties. 

Bid  per— 

No.4.-Jas.B. 

Donnelly, 
Buffalo,  N.  Y. 

No.5.-TheL.P. 

and  J.  A.  Smith 

Co.,  Cleveland, 

Ohio. 

No.  6.-The  Clem- 
en is  Bros.  Con- 
struction Co., 
aeveland,  Ol^io. 

Rate. 

Amount. 

Rate. 

Amount. 

Rate.   1  Amount. 

White  oak,    feet 

B.M. 
Hemlock,      f  e  e  t 

B.M. 
Old   timber,  feet 

B.M. 
Stene  or  concrete 

blocks,     cubic 

feet. 
Stone       steps, 

pieces. 
Concrete,      cubic 

yards. 
Log      screws, 

pounds. 
Screw      bolts, 

pounds. 
Iron  rods,  pounds. 
Mooring      rings, 

pounds. 
Wire        nails, 

868,076 
261,000 
505,000 
250.810 

60 

40,700 

88,230 

12,300 

64,104 
3,710 

7,000 

MfeetB.M 

do 

do 

Cubic  foot 

Piece 

$70.00 

20.00 

10.00 

.44 

5.00 

7.29 

.04 

.04 

.06 
.05 

.04 

$29,078.00 
5,238.00 
5,950.00 

110, 136. 40 

300.00 

296,703.00 

3,529.20 

492.00 

3,846.24 
185. 50 

280.00 

$60.00 

20.00 

20.00 

.75 

3.00 

8.00 

.04 

.04 

.03 
.05 

.05 

$22,084.56 

5,238.00 

11,900.00 

187,732.50 

180.00 

325,600.00 

3, 520. 20 

492.00 

1, 923. 12 
185.50 

350.00 

$100.00 

15.00 

20.00 

.68 

2,00 

7.65 

.09 

.08 

.10 
.14 

.04 

$36,807.60 

3,028.50 

11,000.00 

170,210.80 

120.00 

Cubic  yard 

Pound 

311.355.00 
7,040.70 

do 

do 

do 

984.00 

6,410.40 
619. 40 

do 

280.00 

pounds. 

Total 

455, 738. 34 

559,214.88 

1650.456. 40 

1 

lAst  of  contracts  for  improving  harbor  at  Clereland,  Ohio,  in  force  dvring  the  fiscal  year 

ending  June  SO,  1897. 


Name  and  address 
of  contractor. 

Contract. 

Date  of  con- 
tract. 

Date  of  ap- 
proval. 

Date  of  com- 
mencement. 

Date  of  com- 
pletion. 

James  B.  Donnelly, 
Buffalo,  N.T. 

Hunkin  Bros.,  Cleve- 
land, Ohio. 

Removing  and  re- 
building part  of 
east  pier. 

Repairmg  west  break- 
water. 

May    2,1896 
Apr.  28,1897 

May  26, 1896 
May  19, 1897 

.July    6,1896 

Work  not 
begun. 

Nov.  30, 1806 

Continuous 
contract. 
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COMMERCIAL  STATISTICS. 

The  following  statistios  for  the  year  1896  relative  to  the  commerce  of  the  harbor 
of  Cleveland,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
catttoms  and  others : 


Receipts. 


Iron  ore 

Coal 

Lnmber,  lath,  sbhiglcH,  etc . 

Grain  and  produce 

Iron  and  steel 

Flour,  meal,  etc 

Stone 

Sand  and  gravel 

MisceUaneoos 


Total. 


Tons. 


2,707,109 

3,400 

400,114 

09,780 

82,839 

8,646 

68,013 

1,336 

183,472 


8,474,769 


Sliipments. 


Coal 

Iron  and  steel 

Lumber 

Grain  and  produce . 

Floiir,  meal,  etc 

Misc^laneous 


Total. 


Total  freight  tonnage : 

imr....^>. 


Tons. 


1,804,455 

107,036 

1,607 

5,017 

7  464 

120*.  753 


2,047,84S 


!■■■■■  !■■■ 


._5^522,  111 


L  L  g. 

IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

The  harbor  of  Fairport,  Ohio,  is  in  the  Graud  River,  which  is  naviga- 
ble for  large  vessels  about  1^  miles  from  its  mouth  and  for  small  vessels 
a  mile  farther. 

A  project  for  improvement  was  adopted  in  1825  when  the  mouth  of 
the  river  was  closed  by  a  sand  bar.  The  plan  was  for  parallel  piers  of 
timber  cribs  filled  with  stone  200  feet  apart.  The  piers  have  since  been 
modified,  renewed,  repaired,  and  extended,  and  the  channel  and  outer 
bars  have  been  dredged  as  the  necessities  of  navigation  have  required. 
The  latest  extensions  to  piers  were  made  in  1893. 
Total  expenditures  to  June  30,  1896,  were $364,669.21 

The  channel  between  the  piers  has  generally  exceeded  18  feet  in 
depth,  but  bars  usually  form  in  the  fall  and  in  the  spring  around  the 
ends  of  piers  so  that  much  dredging  is  annually  required  to  keep  the 
harbor  open. 
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In  September,  1806,  the  bar  had  formed  to  such  an  extent  as  to  seri- 
onsly  interfere  with  navigation  by  loaded  vessels.  In  such  cases  time 
does  not  permit  a  formal  contract  after  advertising;  proposals  were, 
however,  obtained  by  letters  to  accessible  parties,  and  authority  was 
obtained  to  do  the  work  at  a  cost  of  16  cents  per  yard,  which  was  excep- 
tionally low  considering  the  amount,  the  location,  and  the  time  of  the 
year.  Dredging  was  commenced  September  15  and  continued  until 
November  17,  when  the  material  dredged  from  the  bar  amounted  to 
45,172  cubic  yards. 

In  April,  1897,  the  bar  had  again  formed  enough  to  prevent  the  passage 
of  loaded  vessels.  A  dredge  was  therefore  employed  from  April  21  to 
May  1,  inclusive,  and  the  amount  of  11,823  cubic  yards  of  material  was 
removed,  at  a  cost  of  20  cents  per  yard.  In  both  cases  an  examination 
of  the  bar  was  necessarily  made  and  an  inspector  was  employed  to 
superintend  the  work.  The  channel  was  dredged  to  a  depth  of  20  feet 
in  each  case. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  130,000  for 
improving  Fairport  Harbor  and  provided  that  not  less  than  120,000  of 
the  amount  "  shall  be  applied  toward  the  construction  of  a  breakwater 
according  to  the  project  submitted  April  third,  eighteen  hundred  and 
ninety-six.^  The  reiK>rt  mentioned  was  submitted  to  Congress  in  com- 
pliance with  the  requirements  of  public  resolution  I^o.  34;  Fifty-fourth 
Congress,  first  session,  approved  March  24, 1896,  aud  was  printed  with 
a  map  showing  the  location  of  breakwaters  proposed  in  House  Doc.  No. 
34,  Fifty-fourth  Congress,  first  session. 

The  project  for  construction  of  the  breakwaters  has  therefore  been 
approved.  The  estimated  cost,  including  the  dredging  of  protected 
area  to  a  depth  of  20  feet,  is  $510,000.    . 

The  expenditures  of  the  last  fiscal  year  are  as  follows : 

Liabilities  of  previoas  year $561.14 

Dredging  in  faU  of  1896,  45,172  cubic  yards,  at  16  cents 7,227.52 

Dredging  in  April  and  May^  1897, 11,823  cubic  yards,  at  20  cents 2, 864. 60 

Inspector  of  dredging 362.50 

Engineering  and  office  contingencies ^ 417.79 

Total 10,933.55 

Balance  available  July  1,  1897 30,270.77 

The  appropriation  of  120,000  by  act  of  August  17,  1894,  has  been 
exx>ended  for  maintenance,  save  the  very  small  balance  of  $270.77  remain- 
ing July  1, 1897. 

In  the  last  two  years  the  cost  of  dredging  the  bar  alone  has  been 
nearly  911,000,  exclusive  of  engineering  contingencies.  It  will  be  seen, 
therefore,  that  if  the  channel  is  to  be  kept  open  it  is  not  prudent  to 
reserve  a  less  sum  than  15,000  x>er  annum  for  that  purpose.  To  this 
amount  must  be  added  for  annual  maintenance  the  cost  of  repairing 
the  piers,  which  are  now  much  decayed.  The  piers  have  a  length 
exceeding  2,000  feet,  in  addition  to  the  part  on  wharf  front  which  has 
been  taken  possession  of  by  one  of  the  corporations  which  control  the 
business  of  the  port. 

To  expend  a  sum  of  120,000  or  even  125,000  in  the  construction  of  a 
breakwftter  when  no  other  funds  are  available  for  continuance  of  the 
work,  would  result  merely  in  placing  in  the  lake  a  small  section  of 
breakwater  which  of  itself  could  afford  no  protection  or  benefit  of  any 
kind  to  the  harbor;  such  a  part  of  the  work  would  cost  more  in  pro- 
portion to  its  length  than  if  built  in  connection  with  a  larger  amount, 
and  before  it  could  be  of  any  service  as  a  component  part  of  the  whole 
it  would  ent^  further  expense  for  repairs. 
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*  A  project  for  expenditare  of  the  amoant  of  (30,000,  appropriated 
June  3, 1896,  was  therefore  submitted  to  the  Chief  of  Engineers  in  a 
letter,  as  follows: 

United  Statbs  Enoinbbr  Office, 

Clerelandy  OhiOf  December  31, 1896, 

General:  I  have  the  honor  to  sabmit  a  project  for  expenditure  of  amount  appro- 
priated by  river  and  harbor  act  of  June  3,  18Si6,  for  '^  improving  harbor  at  Fairport, 
Ohio:  Continuing  improvement,  $30,000." 

The  present  project  consistA  in  constructing  two  breakwaters,  so  arranged  as  to 
secure  a  permanent  and  reliable  depth  of  25  feet  at  the  outer  entrance,  the  arrange- 
ment being  as  shown  on  blue-print  map,  forwarded  in  a  separate  roll  to  accompany 
and  illustrate  this  project. 

The  project  was  submitted  to  the  Chief  of  Engineers  in  my  letter  dated  March  31, 
1896,  to  comply  with  requirements  of  public  resolution  No.  34,  Fifty-fourth  CongreM, 
first  session,  and  was  printed  in  Annual  Report  of  Chief  of  Engineers  for  1896,  pages 
2956  to  2958. 

It  is  my  opinion  that  the  project  is  a  worthy  one,  and  that  it  is  the  best  that  can 
now  be  devised.    The  estimate  of  $510,000  covers  cost  of  original  construction  only. 

The  river  and  harbor  act  of  June  3,  1896,  requires  that  not  less  than  $20,000  of  the 
amount  appropriated  by  the  act  "shall  be  applied  toward  the  construction  of  a 
breakwater  according  to  the  project  submitted  April  third,  eighteen  hundred  and 
ninety -six." 

On  June  30, 1896,  there  was  a  balance  of  $10,643.18  available  from  appropriation 
of  August  17,  1894,  and  it  was  then  estimated  that  the  amount  would  be  sufficient 
for  all  probable  necessities  of  repairs  and  dredging  for  two  years,  and  that  the  entire 
appropriation  of  June  3,  1896,  might  be  applied  to  the  construction  of  the  west 
breakwater,  commencing  at  the  shore  and  extending  outward  as  far  as  practicable 
with  available  funds. 

It  has,  however,  been  found  necessary  to  expend  a  considerable  sum  in  dredging 
the  bars,  so  that  the  present  balance  of  former  appropriations  is  less  than  $3,000, 
and  that  it  is  not  prudent  to  plan  for  an  expenditure  on  the  breakwater  exceeding 
$25,000. 

The  amount  of  $25,000  expended  npon  the  breakwater  will  not  construct  an 
amount  (including  contingencies)  exceeding  200  feet  in  length,  that  being  at  a  rata 
of  $125  per  linear  foot. 

Upon  the  blue  print  map  of  Fairport  Harbor,  a  part  of  inner  end  of  breakwater, 
282  feet  in  length,  has  been  shaded  with  red  lines.  A  glance  at  the  map  will  show 
that  the  construction  of  a  section  200  feet  long  In  any  part  of  the  breakwater  would 
not  perceptibly  change  the  conditions  of  the  channel  or  the  seas  at  the  entrance 
between  tiie  piers.  The  small  piece  of  breakwater  would  therefore  acoomplish  no 
beneficial  result,  but  it  would,  on  the4)ther  hand,  be  subjected  to  extreme  conditions 
of  injury  from  ice  and  other  causes,  so  that  it  would  soon  require  an  expenditure 
for  repairs,  and  its  first  cost  would  be  greater  than  if  carried  on  when  it  can  be  built 
in  larger  amounts. 

I  do  not,  therefore,  consider  it  justifiable  either  on  the  score  of  policy  or  of  engi- 
neering to  undertake  any  work  upon  the  breakwater  until  a  larger  amount  may  be 
made  available  for  the  purpose  by  a  further  appronriation  by  Congress. 

I  therefore  recommend  that  only  such  part  of  the  appropriation,  not  in  any  case 
exceeding  $10,000,  be  expended  as  may  be  required  for  maintenance  ot  the  channel 
and  piers,  and  that  the  balance  be  held  to  await  a  further  appropriation  for  the 
breakwatiBT. 

As  neither  the  time  nor  amount  of  the  nft^f«a«^rv  ffyp/^ «■»•.!«-  «i.  *«»"««:—  —   - 


,,  Annual  Report  of  the  Chief  of  Engineers,  United  State,  Arn^y, 
[To  be  ioBortad  at  page  8065.] 


Tonnage* 

847,961 

850,868 

Total  regi»t6wdt««»»w=     ;:::::::::  2.  iSS^S 

1805 

Peorease 
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istered  tonnage  of  vessels  carrying  the  freight;  this  is  doubtless  due  to 
the  greater  depth  to  which  vessels  are  being  loaded. 

Fairport  Harbor  is  in  the  ooUection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fourth  order  on  the  bluff  and  a  range  of  two  beacons  on  the  east 
pier. 

Money  statement 

July  1, 1896,  balance  unexpended $41,204.32 

June  30,  IS^,  amount  expended  during  fiscal  year 10, 933. 55 

July  1, 1897,  balance  unexpended 30,270.77 

{Amount  (estimated)  required  for  completion  of  existing  project 480, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June30, 1899  250, 000. 00 
Submitted  in  compliance  with  requireraeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  dale  of  all  appropriations  for  improving  Fairport  Harbor,  Ohio. 


March  3, 1825 $1,000.00 

May  20, 1826 5, 620.00 

Mayl9,182S 9,135.11 

April  23, 1830 5,563.18 

March2,  1831 5,680.00 

July  3, 1832 2,600.00 

June28,1834 10,000.00 

July  2, 1836 6,000.00 

July7,1838 10,000.00 

June  11,  1844 10,000.00 

August  30,  1852 10,000.00 

June  28,  1864 24,453.24 

June  23,  1866 24,072.00 

March2,  1867 60,000.00 

June  23,  1874 20,000.00 

March3,  1875 15,000.00 

August  14,  1876 5,000.00 


June  18, 1878 $5,000.00 

June  14,1880 3,000.00 

March  3,  1881 10,000.00 

August  2,  1882 10,000.00 

July  5,  1884 10,000.00 

August  5, 1886 18,750.00 

August  11, 1888 10,000.00 

September  19,  1890 20, 000. 00 

July  13,  1892 35,000.00 

August  17, 1894 20,000.00 

June  3,  1896 30,000.00 


Total 405,873.53 

Expended  to  June  30,  1897. . .  375, 602. 76 

Balance  unexpended  July  1, 
1897 30,270.77 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1896  relative  to  the  commerce  of  the  harbor 
of  Fairport,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
OQStoms  and  others : 


Receipts. 

Tons. 

Shipmento. 

Tons. 

rron  ora.. 

1.054.920 
135. 047 
154, 192 

Coal 

398.717 
154,104 

Grain 

Merchandise 

Vflrchandiio 

TntAl 

TntAl     ...          .   . , 

1.244.159 
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L  L  lO. 
IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

Ashtabala  Harbor  is  in  the  Ashtabula  River,  near  its  month.  The 
first  improvements  were  made  under  an  appropriation  of  $12,000,  by  act 
of  May  20, 1826,  *<to  remove  obstructions  at  the  mouth  of  Ashtabula 
Creek."  Water  was  but  2  feet  over  the  bar,  and  solid  rock  was  at  a 
depth  of  9  feet. 

The  plan  of  iipprovement  was  the  same  as  for  other  similar  places, 
the  construction  of  piers  of  timber  work  filled  with  stone  on  each  side 
of  the  channel.  These  were  at  first  placed  upon  the  natural  bottom  of 
the  lake  108  feet  ai)art.  They  were  subsequently  repaired,  extended, 
and  renewed,  and  the  channel  was  made  deeper  and  wider,  as  the 
necessities  of  navigation  arose,  but  the  same  general  features  of  the 
original  plan  were  continued  until  1893,  since  which  time  no  extensions 
have  been  made  to  the  piers. 

On  the  30th  of  June,  189G,  the  east  pier  had  been  extended  a  length 
approximately  1,420  feet,  to  a  depth  of  16  feet  in  the  lake.  The  Lake 
Shore  and  Michigan  Southern  Railway  Company  had,  however,  under 
authority  of  the  Secretary  of  War,  removed  a  portion,  making  an  open- 
ing about  380  feet  width  to  the  slip  on  east  side.  The  west  pier  had 
been  extended  to  where  the  surface  of  rock  in  lake  was  17  feet  below 
mean  lake  level,  and  the  total  length  was  approximately  2,250  feet. 
The  rock  between  piers  had  been  removed  to  a  depth  of  20  feet,  except 
a  small  strip  300  feet  long  and  50  feet  wide. 

Total  expenditures  for  aU  purposes  to  June  30,  1896 $564, 465. 37 

Work  under  the  contract  for  removing  rock  and  overlying  material 
between  piers  to  a  depth  of  20  feet  was  completed  July  31, 1896.  As 
the  available  funds  were  ample  for  the  purpose  the  project  for  dredg- 
ing was  extended  to  cover  the  area  in  the  channel  as  far  as  the  county 
bridge.    (See  pp.  2961  and  2962,  Report  of  Chief  of  Engineers,  1896.) 

A  supplementary  contract  was  therefore  authorized  by  the  Chief  of 
Engineers  and  was  executed  for  completing  all  the  rock  removal  with 
overlying  material  from  work  previously  completed  to  the  county  bridge, 
a  length  of  about  1,000  feet  and  an  average  width  of  about  160  feet. 

Work  under  the  supplementary  contract  was  completed  June  14, 1897. 

The  amount  of  material  removed  during  the  year  has  been: 

23,741  cubic  yards  of  rock,  at  19  cents $23,028.77 

Removal  overlying  material,  109.7  hours'  dredg^ng^  at  $10 1, 097.00 

Total 34,125.77. 

Expenditures  of  the  year  have  been  divided  as  follows: 

Liabilities  of  1896  (dredging  and  superintendence) $6,535.20 

Retained  pavmen ts  and  percentage,  for  dredging  in  1896 8, 548. 39 

Dredging  channel  to  20  feet  in  1897 24,125.77 

Superintendence,  examinations  of  channel,  and  construction  of  plant....     2, 234.00 
Office  and  engineering  contingencies 2,766.00 

Total 44,209.36 

The  channel  now  has  a  depth  of  20  feet  throughout  from  county 
bridge  to  the  lake. 

The  east  pier  outside  of  Lake  Shore  slip  is  in  good  condition;  inside 
of  slip  the  old  pier,  a  length  of  about  500  feet,  is  in  such  bad  condition 
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that  most  of  the  work  above  water  has  fallen  off,  and  some  of  the  filliDg 
of  cribs  has  fallen  out  into  the  river. 

The  outer  end  of  west  pier,  a  length  of  240  feet  built  in  1893,  is  in 
good  condition,  but  the  remainder  of  east  pier  is  in  poor  condition. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $50,000  for 
improving  Ashtabula  Harbor  and  provided  that  ''  not  less  than  forty 
thousand  dollars  shall  be  applied  toward  the  construction  of  break- 
waters according  to  a  project  submitted  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  eighteen  hundred  and  ninety-five." 

A  map  showing  the  plan  of  the  harbor  and  proposed  breakwaters  is 
shown  in  Report  of  Chief  of  Engineers  for  1895,  opposite  page  3126. 
The  estimate  for  repairing  east  pier  and  constructiug  breakwaters  was 
1530,600. 

The  direction  of  west  breakwater  will  be  somewhat  modified  by  making 
the  angle  of  the  meridian  30^  instead  of  45^,  and  making  the  length 
1,800  feet,  while  the  breakwater  on  the  east  side  will  be  shortened  to 
1,200  feet. 

The  project  having  been  approved  by  Congress  and  by  the  Secretary 
of  War,  proposals  for  constructing  a  section  432  feet  in  length  of  west 
breakwater  were  invited  by  public  advertisement  dated  February  10, 
1897.  Proposals  were  received  and  opened  March  5,  and  a  contract  for 
the  work  was  awarded  to  the  L.  P.  &  J.  A.  Smith  Company,  of  Cleve- 
land, Ohio,  the  lowest  bidder. 

The  work  of  construction  was  begun  May  5, 1897,  and  at  the  end  of 
the  year  one  crib  210  feet  in  length  and  30  feet  wide  was  nearly  ready 
to  be  placed  in  position  and  filled  with  stone,  and  work  was  commenced 
upon  the  second  section. 

When  the  survey  for  the  location  of  breakwaters  was  made,  the  rock 
bottom  of  the  lake  at  that  place  appeared  to  be  so  nearly  free  from  any 
overlying  material  that  the  breakwater  would  rest  upon  the  rock,  and 
the  contract  was  made  upon  that  basis.  An  examination  in  the  spring 
of  1897,  however,  finds  the  site  for  part  of  breakwater  under  contract 
covered  with  1  to  2  feet  of  exceedingly  fine  sand  overlying  the  rock. 
It  has  therefore  been  necessary  to  take  steps  to  remove  the  material 
before  sinking  the  cribs.  A  sand-pumping  dredge  was  first  employed, 
with  but  little  success.  It  was  therefore  discharged,  and  an  attempt 
will  be  maiie  to  remove  the  sand  with  the  common  dipper  dredge  owned 
by  the  United  States  and  employed  at  Toledo  Harbor. 

The  section  of  breakwater  under  construction  is  secured  entirely  with 
vertical  angle  timbers,  driftbolts,  screw  bolts,  and  long  iron  rods,  without 
dovetails  anywhere  and  without  timber  heads  exposed  in  the  faces  of 
walls.  The  grillage  timbers  project  2  feet  outside  of  outer  walls  and 
are  covered,  making  an  apron,  and  thus  giving  a  width  of  34  feet  at 
the  base  of  the  breakwater. 

The  section  of  432  feet  in  length  will  be  completed  before  the  close 
of  the  working  season. 

The  commerce  of  Ashtabula  Harbor  is  very  large  and  a  more  sheltered 
entrance  is  much  needed.  It  would  be  a  matter  of  much  economy  in 
the  construction  of  the  breakwaters,  as  well  as  of  value  in  giving  more 
immediate  results,  if  the  work  may  receive  sufficient  appropriations  to 
complete  it  rapidly. 

Ashtabula  Harbor  is  in  the  ooUection  district  of  Cnyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order  varied  by  flashes  and  a  fog  signal  operated  by  steam 
upon  the  west  pier,  also  a  beacon  near  the  shore  to  form  a  range  with  the  other 
light  for  vessels  approaching  the  harbor. 


Digitized  by 


Google 


3088      EEPOET   OP   THE   CUlEh"   OP   ENGINEEES,  U.  8.  ARMT. 

Money  statement. 

July  1,  1896,  balance  unexpended $97,935.84 

Jan e  30,  1897,  amount  expended  during  fiscal  year 44^  209. 36 

July  1,  1897,  balance  unexpended 53,726.48 

July  1,  1897,  outstanding  liabilities $187.82 

July  1,  1897,  amount  covered  by  ancompleted  contracts 43, 139. 63 

43,327.45 

July  1, 1897,  balance  available 10,399.03 

{Amount  (estimated)  required  for  completion  of  existing  project 480, 600. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1899  480, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriation b  for  improving  Aahtdbula  Harbor,  Ohio, 


May  20, 1826 $12,000.00 

May  19,1828 2,403.50 

March  3, 1829 6,940.25 

March  2, 1831 7,015.00 

July  3, 1832 3,800.00 

March2,  iaS3 3,400.00 

June  28,  1834 5,000.00 

March  3, 1885 7,591.00 

March  3, 1837 8,000.00 

July  7, 1838 8,000.00 

June  11,  1844 5,000.00 

August  30, 1852 10,000.00 

March  3, 1853 42.64 

June  23,  1866 24,708.82 

March2, 1867 54,000.00 

March  3, 1871 15,000.00 

June  10,  1872 15,000.00 

March  3, 1873 16,000.00 

June  23,  1874 35,000.00 

March  3, 1875 25,000.00 


August  14, 1876 $5,000.00 

June  18,1878 12,000.00 

March  3, 1879 9,000.00 

June  14,  1880 20,000.00 

March  3, 1881 20,000.00 

August  2, 1882 20,000.00 

July  5, 1881 22,500.00 

Augusts,  1886 30,000.00 

August  11, 1888 25,000.00 

September  19, 1890 40, 000. 00 

July  13, 1892 70,000.00 

August  17, 1894 75,000.00 

June  3,  1896 50,000.00 

Total 662,401.21 

Expended  to  June  30,  1897...  608,674.73 

Balance  unexpended 

July  1,1897 53,726.48 


Abstract  of  proposals  for  constructing  a  pari  of  west  breaktvater  at  Ashtabula  Sarbor, 
Ohio  J  received  and  opened  by  Col,  Jared  A,  Smith,  Corps  of  Engineers,  at  Cleveland,  Ohio, 
on  March  5,  1897, 


Items. 


Qnanti- 
ties. 


Bid  per— 


No.  1.— Joseph  J. 
Churchybrd, 
Buffalo,  N.Y. 


Bate.     Amount. 


No.  2.-The  L.  P. 
&  J.  A.  Smith 
Co.,  Cleyeland, 
Ohio. 


Rate.      Amount. 


Hemlock  timber feet  B.  M 

White  pine do 

White  oak do.. 

Stone cords 

Iron  rods pounds 

DriflboltB do-... 

Screw  bolts  and  washers,  .do. 

Lac  screws do — 

Spikes do- 
Iron  ladders do. 


754,832 
340,344 
85,488 
2,423 
56,189 
78,120 
77,456 


MfeetB.M.. 

do 

do 

Cord 

Pound  

do. 

do. 


5,018  ! do. 

4,968   do  . 

297    do. 


Total . 


$18.00 
28.00 
40.00 


$13,577.98 
9,529.63 
1,419.52 


.05 
.03i 
.08 


1,685.67 

1,757.70 

3, 823. 68 

250.90 

173.88 

23.76 


$18.00 
28.00 
35.00 
5.50 

iod 

.021 
.04 
.03 
.05 


$13,577.98 

9,529.63 

1,242.08 

18,826.50 

1,404.73 

1.757.70 

1,936.40 

200.72 

149.04 

14.85 


48,139.63 
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Ahsiraet  of  propoBald  for  oon$trucHng  a  part  of  we»i  breakwater  at  Ashtabula  Harbor, 

Ohio,  «<o.— Coutinued. 


Quanti- 
ties. 


Bid  per— 


No.  8.— Carkin, 
Stioknev  Si. 
Cram,  Detroit, 
Miob. 


Sate.      Amonnt. 


No.  4.-Babbitt  iL 
Spear,  Toledo, 
Ohio. 


Rate.      Amoant. 


Hemlock  timber feet  B.  M . . 

White  pine do.... 

White  oak do.... 

Stone corde.. 

Iron  rods pounda.. 

DriftbolU do.... 

Sorew  bolts  and  washers . .  do 

L»fE  screws do 

Spikes do 

Iron  ladders do 


754,332 

340,344 
35.488 
2, 423 
56.189 
78,120 
77,456 
5,018 
4,968 
297 


MfeetB.M. 

do 

do 

Coitl 

PoQiid , 

do , 

do 

do 

do 

do 


$19.50 

20.50 

36.00 

6.75 

.03i 

.02} 

.03 

.05 

.04 

.10 


$14, 709. 47 

9,019.12 

1, 277. 57 

16, 355. 25 

1,966.62 

2. 148.  :iO 

2. 323. 68 

250.90 

19?.  72 

29.70 


$23.25 

31.50 

38.50 

7.00 

.02^ 

.02ft 


.02ft 


$17,538.23 

10,720.84 

1.366.29 

16,961.00 

1,460.91 

2,031.12 

2,013.86 

130.47 

129.17 

7.72 


Total. 


48,279.33 


52, 359. 00 


List  of  coniraot9  for  improving  harbor  at  Cleveland,  Ohio,  in  force  during  the  fiscal  year 

ending  June  SO,  1897. 

Contract  for  oonatnicting  part  of  west  breakwater.  Name  of  contractor,  The  L.  P. 
&  .1.  A.  Smith  Company,  Cleveland,  Ohio;  date  of  contract,  March  26, 1897;  date  of 
approYftly  April  22, 1897;  date  of  commencement,  May  5, 1897;  date  of  completion, 
September  90, 1897. 


COMMERCIAL  STATISTICS. 


The  following  statisticB  for  the  year  1896  relative  to  the  commerce  of  the  harbor 
of  Aflhtabnla,  Ohio,  were  compiled  from  information  fnrnished  by  the  collector  of 
customs  and  others : 


Keceipts. 

Tons. 

Shipments. 

Tons. 

Iron  ore 

2,554,996 
688 

Coal 

1,105,547 

5,250 

200 

Cedar  ties 

Coke 

Powder 

Lumber 

762 

Total 

Total.. 

2,565,684: 

1,111,759 

Total  freisht  tonnage: 

.1896 

1895 


3,667,443 
3,785.982 


Decrease.. 


68,539 


Teasels. 


Tonnage . 


Entering. . 
Departing 
Built.... 7. 


2,036.450 

1,957,748 

423 


a  Tugs. 

Total  registered  tonnage  (vessels  entering  and  departing)  t 

18W 8,994,198 

1«»6 4,410,984 

Decrease 416,786 

Draft  of  largest  vessels  using  harbor,  18  feet.    Largest  vessehs  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 

BNa  97 ^194 
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L  L  II. 

IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

The  first  improvement  of  Oonneaut  Harbor  was  made  under  provi- 
sions of  an  act  approved  March  2, 1829,  the  place  then  being  designated 
as  Gonneaut  Creek. 

The  usual  method  of  confining  the  channel  by  parallel  piers  was  con- 
tinued until  1880,  during  which  time  there  were  seventeen  appropria- 
tions, an  aggregate  of  $112,629.39,  expended  for  construction  and  main- 
tenance of  piers  and  channel.  As  a  result  the  channel  was  in  general 
deepened  from  about  2  feet  to  a  little  more  than  8  feet,  which  was 
increased  to  11  feet  under  favorable  conditions. 

In  1893  a  project  was  adopted  to  extend  parallel  piers  200  feet  apart 
to  a  depth  of  17  feet  in  the  lake,  and  to  dredge  to  same  depth  between 
piers. 

Estimated  cost $530,000.00 

Total  expended  1829  to  June  30, 1896 192,448.47 

Expended  upon  project  of  1893  to  June  30^  1896 79, 819. 08 

A  part  of  west  pier  400  feet  long  and  24  feet  wide  was  constructed 
under  the  appropriation  of  June  13,  1892.  Under  appropriation  of 
August  17,  1894,  a  length  of  600  feet  of  east  pier  18  feet  wide  and  526 
linear  feet  of  pile  revetment  inside  of  shore  line  was  constructed,  besides 
dredging  channel  and  bar  and  repairing  old  work  and  the  400  feet  of 
west  pier  built  by  contract  in  1894. 

Most  of  the  dredging  of  channel  has  been  done  by  the  Pittsburg, 
Shenango  and  Lake  Erie  Railway  Company,  which  commenced  making 
improvements  at  the  harbor  in  1892.  During  the  past  two  years  depths 
of  water  in  the  channel  have  been  more  than  17  feet. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $40,000  for 
improving  Conneaut  Harbor,  and  required  that  »*  not  less  than  twenty 
thousand  dollars  shall  be  applied  toward  the  construction  of  a  break- 
water according  to  the  project  submitted  March  twenty- fourth,  eighteen 
hundred  and  ninety-six.^' 

This  project  is  a  modification  and  extension  of  the  project  of  1893, 
and  consists  of  two  breakwaters  having  their  outer  ends  in  a  depth  of 
about  26  feet  and  their  directions  diverging  toward  the  shore  at  an 
angle  of  30o  on  each  side  of  the  axis  of  the  channel.  (See  map  oppo- 
site p.  2972,  Report  of  Chief  of  Engineers,  1896.) 

The  project  of  1893,  as  enlarged  and  amended  in  1896,  was  estimated 
to  cost  9610,000. 

Experience  in  construction  of  part  of  west  pier  by  contract,  as  com- 
pared to  construction  of  part  of  east  pier  by  hired  labor,  indicated  very 
conclusively  that  the  latter  method  of  doing  the  work  at  Conneaut  is 
the  most  economical  and  advantageous  to  the  United  States. 

Proposals  for  timber,  iron,  and  stone  were  invited,  by  public  adver- 
tisement dated  February  8,  and  were  opened  February  26,  1897. 

Contracts  for  pine  timber,  hemlock  timber,  iron,  and  stone  were 
awarded  to  the  lowest  bidders,  resi)ectively.  At  the  end  of  the  year  all 
the  materials  had  been  delivered  except  stone,  which  will  be  delivered 
as  required  for  filling  the  cribs  and  superstructure  of  breakwater. 

The  work  of  framing  cribs  was  commenced  April  1.  At  the  end  of 
the  year  one  crib  144  feet  long  was  nearly  ready  to  be  towed  into  posi- 
tion and  sunk,  being  17  feet  high.  Three  of  the  four  sections  of  grillage 
for  second  crib,  which  is  to  be  138  feet  long,  had  been  launched,  190 
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cords  of  brnsh  bad  been  cut,  and  175  fascines  15  incbes  in  diameter 
and  30  feet  long  bad  been  made. 

Tbe  coiistructioii  is  to  commence  at  tbe  inner  end  of  west  breakwater. 
Tbe  part  now  being  constructed  is  to  be  24  feet  wide  witb  a  base  made 
3()  feet  wide  by  means  of  grillage  timbers  projecting  at  tbe  bottom,  as 
sbown  in  design  for  east  pier  at  Cleye1an(}  Harbor,  opposite  page  2952, 
Report  of  Cbief  of  Engineers,  1896.  The  natural  bottom  of  the  lake  at 
the  site  for  this  part  of  the  work  is  of  very  hard  sand,  with  water  18  to 
20  feet  deep.  Recent  examinations  have  shown  that  at  the  site  for  inner 
end  of  west  breakwater  the  sand  is  underlaid  by  rock  several  feet  below, 
but  as  the  rock  is  irregular,  it  is  not  considered  advisable  at  present  to 
attempt  to  place  the  breakwater  upon  its  surface.  The  sand  is  to  be 
dredged  to  a  depth  of  21 .5  feet,  aud  it  is  estimated  that  the  walls  of  the 
crib  will  settle  6  inches  into  the  sand;  the  grillage  timbers  will  then 
bear  upon  the  hard  sand  and  no  further  settling  is  anticipated. 

The  cribs,  of  144  feet  and  138  feet  in  length,  are  constructed  upon  the 
same  general  design  as  the  crib  for  east  pier  at  Cleveland  Harbor,  shown 
on  sheet  opposite  page  2952,  Report  of  Chief  of  Engineers,  1896,  and 
described  on  pages  2944  and  2945  of  same  re])ort.  The  work  will,  how- 
ever, have  a  superstructure  of  timber  filled  with  stone,  and  the  founda- 
tions will  be  protected  with  mattresses  of  brush  fascines  30  feet  long  on 
lake  side  of  crib  apron  and  20  feet  long  on  harbor  side.  The  mattresses 
and  aprons  are  to  be  fully  covered  with  large  stone. 

As  the  law  requires  that  not  less  than  $20,000  shall  be  expended  upon 
the  breakwater,  the  amount  available  for  other  work  is  of  necessity 
limited  to  the  remainder  of  the  appropriation.  The  estimated  cost  of 
removing  the  rock  between  piers  to  a  grade  of  20  feet  was  $22,000, 
besides  the  cost  of  removing  other  material  by  dredging.  The  available 
funds  were  therefore  insufficient  to  clear  the  obstructions  in  the  channel 
and  it  would  result  in  little  or  no  benefit  to  remove  a  part  only. 

Part  of  the  old  east  pier  is  situated  over  the  rock  to  be  removed  in 
the  channel,  but  as  it  serves  to  keep  vessels  off  the  rock  it  is  not  con- 
sidered advisable  to  remove  it  until  the  entire  channel  can  be  cleared 
and  dredged  to  ftiU  depths. 

As  the  breakwater  is  of  much  more  present  importance  than  the  piers, 
the  project  for  expenditure  of  appropriation  of  June  3, 1896,  is  to  expend 
$35,000  of  the  amount  upon  breakwater  and  to  reserve  $5,000  for  main- 
tenance and  contingent  expenses. 

It  has  been  ascertained  that  some  of  the  commercial  statistics  received 
for  this  port,  although  gathered  from  sources  presumed  to  be  reliable, 
were  inaccurate  in  some  particulars.  A  new  statement  is  therefore  sub- 
mitted with  this  report,  giving  the  actual  freights  from  1892  to  1896. 

Previous  to  1892  there  had  been  no  commercial  business  at  the  harbor 
for  many  years.  On  the  3d  of  November,  1892,  the  steamer  0.  J,  Kershaw 
arrived  at  the  port  with  1,130  gross  tons  of  ore,  equal  to  1,265.6  net  tons. 
In  1896  the  receipts  and  shipments  amounted  to  443,031  tons. 

The  railroad  from  Conneaut  to  the  coal  and  iron  districts  near  Pitts- 
burg, Pa.,  has  recently  been  greatly  improved  in  both  curves  aud  grades, 
and  extensive  wharves  and  docks  are  being  constructed  at  Conneaut 
Harbor.  Some  of  the  largest  interests  in  the  country  are  developing 
Conneaut  Harbor  as  a  port  for  transfer  of  coal  and  iron,  and  manufac- 
turing companies  are  likely  to  follow. 

It  is  anticipated  that  the  present  year  will  show  a  considerable  increase 
in  freights,  and  that  in  1898  the  port  will  be  among  the  largest  shipping 
places  on  the  lake. 

Under  these  circumstances  it  is  especially  desirable  to  complete  the 
breakwaters  as  soon  as  practicable. 
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Conneaut  Harbor  is  13  miles  east  of  Ashtabula  Harbor,  and  is  near  the  boonduy 
between  Ohio  and  Peunsylyania.  It  is  the  collection  district  of  Cnyahoga,  Ohio. 
There  are  two  fixed  white  lights  of  the  sixth  order  upon  the  west  pier  at  the  mouth 
of  the  riyer,  forming  a  range  for  vessels  approaching  to  enter  the  harbor. 

Money  statement. 

July  1, 1896,  balance  unexpended $40,180.92 

June  30,  1897,  amount  expended  during  fiscal  year 1, 696. 54 

July  1,  1897,  balance  unexpended 38,484.38 

July  1, 1897,  outstanding  liabilities $13,368.45 

July  1,  1897,  amount  covered  by  uncompleted  contracts 7, 788. 00 

21,066.45 

July  1,1897,  balance  available 17,427.93 

(Amount  (estimated)  required  for  completion  of  existing  project 495,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  495, 000. 00 
Submitted  iu  compliauee  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriations  for  improving  Conneaut  ITarbor,  Ohio. 


March  2, 1829 $7,500.00 

April  23, 1830 6,135.65 

March  2, 1831 6,370.00 

July  3,  1832 7,800.00 

July  2,  1836 2,500.00 

March  3,  1837 5,000.00 

July  7,  1838 8,000.00 

June  11,1844 5,000.00 

August  30, 1852 10,000.00 

June  23,  1866 20,513.74 

March  2, 1867 1(\000.00 

April  10, 1869  (allotment)....  8,910.00 

July  11,  1870 6,000.00 


March  3, 1873 $400.00 

June  23,  1874 1,500.00 

March  3, 1875 1,000.00 

Jivie  14,  1880 6,000.00 

July  13,  1892 40,000.00 

August  17,  1894 40,000.00 

June3,  1896 40,000.00 

Total 232,629.39 

Expended  to  June  30,  1897. . .  194, 145. 01 


Unexpended  July  1, 1897  , 


38,484.38 


Abstract  of  proposals  for  furnishing  and  delivering  timber,  iron,  and  stone  for  construo- 
tion  of  breakwater  at  Conneaut  Harbor,  Ohio,  received  and  opened  by  Col.  Jared  A, 
Smiihf  Corps  of  Engineers,  at  Cleveland,  Ohio,  on  Friday,  February  S6, 1897,  at  2  o'olook 
p»  m.,  standard  time,  in  accordance  with  advertisement  dated  February  8, 1897, 

[Amount  available  for  the  purohaaes,  $22,000.] 
TIMBBK. 


t 

Name  and  addreaa 
of  bidder. 

Hemlock  (453,948 
feetB.M.). 

White  pine 
(200,148feetB.M.). 

White  oak 
(20,258  feet  B.M.). 

'^ 

PerM 
feet 
B.M. 

Total  of 
bid. 

PerM 

feet 

B.M. 

Total  of 
bid. 

PerM 

feet 

B.M. 

Total  of 
bid. 

Bemarks. 

Edward   F.  Loud, 
An  Sable,  Mich. 

Biley  &  McCafferty, 
Greenville,  Pa. 

Charlea  H.  Carleton, 
aeveland,Ohio. 

Work&Teend.Ba. 
venna,  Ohio. 

EmexT  D.  Weimer, 
Lndington,  Mich. 

Cleveland   Sawmill 
and  Lumber  Co., 
Cleveland,  Ohio. 

Otto  T.  Waii,   To- 
ledo, Ohio. 

$10.08 

$4,084.85 

Lowest  bid   re. 

$19.50 
24.00 
22.00 

$305,03 
486.19 
445.68 

oeived  for  hem- 
look  timber. 
Lowest  bid  r  o  • 

14.00 

6,855.27 

19.40 

3,883.57 

oeived  for  whi to- 
oak  timber. 
Lowest   bid    re- 
ceived for  whit*- 
pine  timber. 

14.25 

6, 468. 70 

21.25 
2L00 

20.50 

4,253.91 
4,203.86 

4,103.77 
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Ahiiraoi  of  propoaalt  for  fumiahing  and  delivering  timber,  iron,  and  etone  for  con9iruo- 
iion  of  breakieater  at  Conneaai  Harbor,  Ohio,  ete. — Gontiiiaed. 


IBON. 


. 

Screw  bolts 

Driftbolta 

Lag 

Iron  rods 

Spikes 

Ladders 

I« 

Kanie  and 
addresA 
of  bidder. 

and  waab- 
ert  (62.141 
ponnaa). 

(48,971 
pounda). 

screws 

(4,437 

poands). 

(31,048 
pounds). 

(4,200 
pounds). 

(198 
pounds). 

Total  of 
bid  for 
aUtbe 

< ! 

Per 
lb. 

ToUI. 

Per 
lb. 

Total. 

Per 
lb. 

Total. 

Per 
lb. 

Total. 

Per 
lb. 

Total. 

Per 
lb. 

TotaL 

iron. 

CU. 

Ote. 

OU. 

OtM. 

Oto. 

CU. 

8 

W.  P.  Stanton,  ! 

Cleveland  Ohio  1.5 

1782.12 

L4 

$085.50 

1.85  $82. 98.1. 7 

$527.82 

1. 05  $09. 30,  5. 25:$10. 40:$2, 167. 81 

9 

TbompBouCGill 
&  Co.,     Phila- 

1 

1 

delphia,  Pa.a  . . 
JohDP.McGuire, 

1.34 

098. 09 

1.29 

831.72 

1.34 

69.401.34 

410.04 

1.49 

02.68   L59     8.15 

1,871.05 

10 

1 

1 

Cleveland,  Ohio  2.1 

1,094.96 

1.7 

832.51 

1.9 

84.302 

820.90 

1.9 

79.80  2.75 

6.46 

2.717.98 

11 

Wallace  M.  Patr 
tiaou,     Cleve- 

land, Ohio 

1.05 

800.28 

1.375'  073.35 

3.25 

144.20 

1.05 

612.29 

L7 

7L4010 

19.80 

2,281.87 

a  Lowest  bid  received  for  iron. 


STOITE. 


1» 

Name  and  address  of 
bidder. 

Filliog  stone  (0,600 
tons). 

Riprap  stone  (2,600 
tons). 

Bemarks. 

Per  ton. 

Total. 

Per  ton. 

Total. 

12 

Breokenridge     &.    Tiber, 

Grove  City,  Pa. 
The  Kelley  Island  Line 

and  Transport  Ck>. 

Cleveland,  Ohio. 

$0.95 
L76 

$2,376.00 
4,376.00 

Lowest  bid  received  for 

18 

$L18 

$7,788.00 

riprap  stone. 
Lowest  bid  received  for 
filling  stone. 

Proposals  numliered  1,  2,  4,  0,  7,  and  9  are  informal  and  incomplete. 

Proposal  numbered  4  waa  received  in  dupUcato. 

The  proposal  of  Edward  ¥.  Loud,  for  hemlock;  Riley  &.  McCaiTertv,  for  white  oak;  Charles  H. 
Carleton,  for  white  pine;  Thompson  C.  Gill  ic  Ck>.,  for  iron;  Breckenrioge  and  Tiber,  for  riprap  stone, 
and  The  Kelly  Island  Lime  and  Tranaport  Company,  for  flUing  stone,  are 
they  being  the  loweat  received  in  each  case. 


I,   awa.   a.*|faaa|r  wvvu^ 

ided  for  acceptance 


LIST  OF  CONTRACTS  FOR  IMPROVINQ  HARBOR  AT  CONNEATTT,  OHIO,  IN  FORCE  DURING 
THE  FISCAL  TEAR  ENDING  JUNE  30,  1897. 


Name  and  address  of 
contractor. 


Contract. 


Date  of  con- 
tract. 


Date  of  ap- 
proval. 


Date  of  com- 
mencement. 


Date  of  con 
pletion. 


Sdward  F.  Loud,  An 
Sable,  Mich. 

Charles  H.  Carleton, 
Cleveland,  Ohio. 

Tliompson  C.  Gill  &. 

Co.,  Philadelphia,  Pa. 
Breckenridge  &.  Uber, 

Grove  City.  Pa. 

The  Kelley  Island 
Lime  &,  Transport 
Co.,  Cleveland,  Ohio. 


Furnishing  and  de- 
livering nemlock 
timber. 

Furnishing  and  de- 
livering white 
pine  timber. 

Furnishing  and  de- 
livering iron. 

Furnishing  and  de- 
livering riprap 
stone. 

Furnishing  and  de- 
livering filling 
stone. 


Mar.  26,1897 

Mar.  25, 1897 

Mar.  26, 1897 
Mar.  26, 1897 

Mar.  19, 1897 


Apr.    9,1887 

Apr.  16, 1S97 

Apr.  15, 1897 
Apr.  15,1897 

May    8,1897 


Apr.  16, 1897 

Apr.  80, 1897 

Apr.  16, 1897 
June  1,1897 

June  1,1897 


May  80,1897 

June  80, 1897 

May  80,1897 
Sept.  80, 1897 

Sept.  30, 1897 
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COMMERCIAL  STATISTICS. 

It  has  been  ascertained  that  in  some  years  the  statistics  of  freight  at  this  harbor 
have  been  inaccurate.  Certain  items  in  doubt  have  therefore  been  omitted,  and  a 
comparative  table  showing  freights  from  1892  to  1896  is  here  given.  Actual  freights 
are  probably  slightly  in  excess  of  amounts  in  the  table : 


Year. 

Receipts. 

Shipraento. 

Total. 

Article*. 

Quantity. 

Articles. 

Quantity. 

1892 

Iron  ore  .•«■■«•••• 

Tons. 

1,265.6 
227,692 
266, 454 
330, 915 
366. 928 
863 

2,224 

Tons, 

Tan*. 

1.266.6 
247,795 
343,996 
405,618 

1883 

do 

Coal 

20,103 
77,5*2 
74,603 
73. 016 

1894 

do 

do 

1895     

do 

do 

f....do  

do 

1896 

Isalt 

1    448,081 

isteelbilleU 

Total  freight  tonnage. 

1896 443,031 

1895 406,518 

Increase 37,513 


Vessels— 


Tonnage. 


EuteriDg  .. 
Departing . 


761,634 
757,539 


Total  registered  tonnage, 

1896 1,519,178 

1895 927,833 

Increase 591,340 

Draft  of  largest  vessels  using  harbor,  17  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


L  L  12. 


PRELIMINARY  EXAMINATION  OF   RAISIN  RIVER,  IN   MONROE   COUNTY, 
MICH.,  FROM  MOUTH  TO  GOVERNMENT  CANAL  TO  THE  WHARVES. 

[Printed  in  House  Doc.  No.  81,  Fifty-fourth  CongresB,  second  session.] 

Office  of  the  Chief  of  Enqinebrs, 

United  States  Army, 
Washington^  D.  C,  December  5, 1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
August  20,  1890,  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Raisin  iiiver,  in  Monroe 
County,  Mich.,  from  the  mouth  to  Government  Canal  to  the  wharves, 
made  to  comply  with  requirements  of  the  river  and  harbor  act  of  June 
3,  1890. 

Work  at  this  locality  has  been  carried  on  and  is  contemplated  under 
appropriations  for  improving  Monroe  Harbor,  Michigan,  and  Colonel 
Smith  states  that — 

In  view  of  the  facts  regarding  the  location,  condition,  and  commerce  of  the  Raisin 
River,  it  is  my  opinion  that  the  cost  of  any  extension  of  improvements  heretofore 
planned  would  vastly  exceed  the  probable  benefits  to  the  commerce  of  the  country. 
Whatever  benefits  might  accrue  would  be  local  in  extent,  and  it  is  doubtful  if  even 
the  local  beueiit  would  be  very  great. 
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The  maintenanoe  of  tbe  piers,  canal  revetment,  and  li^bt-house  involves  all  the 
expense  whioh  can  be  justified  by  the  present  or  probable  commerce  or  business  of 
the  place. 

I  concar  in  his  views. 

This  work  is  reported  upon  in  the  Annual  Report  of  the  Chief  of 
Engineers  under  the  title  of  luiprovement  of  Monroe  Harbor,  Michigan. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  Y/ar. 


bepobt  of  lieut.  col.  jabeb  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland^  Ohio^  August  26j  1896. 

General  :  In  compliance  with  request  in  letter  from  OflQce  of  Chief 
of  Engineers,  dated  August  11, 1896,  I  have  the  honor  to  submit  the 
following  report  of  preliminary  examination  of  the  "Raisin  Kiver,  in 
Monroe  County,  from  mouth  of  Government  Canal  to  the  wharves,'' as 
required  by  section  8  of  the  river  and  harbor  act  of  June  3, 1896: 

The  mouth  of  the  Kaisin  Kiver  is  in  the  westerly  end  of  Lake  Erie, 
about  midway  between  the  mouth  of  the  Detroit  Eiver  and  the  entrance 
to  Maumee  Bay. 

The  part  indicated  in  the  act  of  Congress  requiring  this  report  has 
been  improved  at  various  times,  and  is  usually  designated  as  the  harbor 
of  Monroe,  Mich. 

The  mouth  of  the  river  was  formerly  in  a  small  bend  in  the  shore, 
then  known  as  La  Plaisance  Bay.  By  an  act  of  Congi^ess  approved 
May  20, 1826,  the  sum  of  $200  was  appropriated  for  a  survey  of  La 
Plaisance  Bay,  to  ascertain  the  expediency  of  improving  the  navigation 
thereof  and  the  expense  of  effecting  the  same.  The  report  stated  that 
the  greatest  available  depth  was  9  to  10  feet,  and  that  the  bay  was  sur- 
rounded, except  on  the  side  of  the  lake,  by  a  marsh  about  1  mile  broad. 
The  construction  of  a  harbor  of  refuge  in  the  bay  was  recommended, 
and  this  was  in  progress  from  1828  to  1835,  when  it  was  completed. 
The  total  cost  was  $19,014.87. 

It  became  apparent  that  a  better  refuge  for  vessels  and  harbor  for 
Monroe  would  be  obtained  by  making  a  direct  channel  from  the  lake 
into  the  river  by  a  canal  which  should  cross  the  neck  of  the  swampy 
peninsula  which  separated  the  river  from  the  lake.  Accordingly,  the 
act  of  Congress  approved  February  24, 1835,  appropriated  $30,000  "for 
the  construction  of  a  new  entrance  into  the  harbor,  at  or  near  the  mouth 
of  the  river  Raisin,  where  it  unites  with  Lake  Erie,  according  to  a  plan 
and  survey  of  the  said  works,  made  under  the  direction  of  the  War 
Department,  by  Capt.  H.  Smith  during  the  fall  of  the  year  eighteen 
hundred  and  thirty-four." 

The  improvement,  as  then  planned,  consisted  of  a  canal  4,000  feet 
long,  100  feet  wide,  and  10  feet  deep,  across  the  neck  of  the  peninsula 
at  a  point  about  IJ  miles  above  the  outlet  which  was  then  the  river's 
mouth.  The  mouth  of  the  canal  was  to  be  protected  by  piers  on  each 
side  projecting  to  a  depth  of  10  feet  in  the  lake. 

This  work  was  completed  many  years  ago,  and  in  1849  a  lighthouse 
was  established  on  the  outer  end  of  the  north  pier,  where  a  light  station 
and  keeper's  dwelling  are  still  maintained. 
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From  February  24, 1835,  to  June  3, 1896,  inclusive,  there  were  twenty- 
two  appropriations  for  improving  the  harbor  of  Monroe,  Mich.,  the 
agfrregate  amount  expended  to  June  30, 1896,  being  $240,437.08. 

The  ai)pro|>riation  of  $5,000  by  act  of  June  3,  1896,  has  not  been 
expended,  but  will  probably  be  expended  during  the  summer  of  1897, 

The  length  of  channel  from  ends  of  i)iers  to  wharves,  which  are  about 
1  mile  from  the  main  portion  of  the  city,  is  about  2J  miles.  On  the 
17th  of  July,  1896,  a  few  soundings  were  taken  in  the  channel  between 
piers  and  on  prolongation  of  piers  into  the  lake.  The  depths  showed 
but  very  little  change  since  1892.  The  least  depth  outward  on  pro- 
longation of  south  pier  was  8  feet;  on  prolongation  of  middle  line 
between  piers,  9  feet;  on  prolongation  of  north  pier,  9.3  feet;  greatest 
depth  between  ends  of  piers,  10.6  feet.  A  channel  of  nearly  10  feet  in 
depth  may  generally  be  found  from  piers  to  lake  on  a  line  to  northward 
of  the  extension  of  piers. 

At  the  wharves,  and  for  a  few  hundred  feet  below,  the  depths  are  in 
general  from  8  feet  to  9  feet;  through  the  remaining  part  of  the  river 
above  the  canal  there  is  a  mid-channel  depth  of  9  feet  to  10  feet  over  a 
width  of  50  feet  to  75  feet;  in  the  canals  the  depth  is  12  feet  to  15  feet. 
All  depths  refer  to  mean  level,  1800  to  1875. 

The  commerce  of  Monroe  Harbor  has  never  been  very  large,  and  of 
later  years  it  has  declined  to  a  very  small  amount.  In  the  calendar 
year  1895  the  total  receipts  were  4,341  tons  of  cedar  poles,  218  tons  of 
sand,  and  15  tons  of  ties  and  fence  posts.  There  were  no  shipments 
from  the  harbor  by  water.    In  1894  the  receipts  exceeded  25,000  tons. 

The  location  of  Monroe  necessarily  separates  it  from  the  great  trunk 
lines  of  railroad,  and  it  is  midway  between  the  large  commercial  cities 
of  Detroit  and  Toledo,  both  of  which  have  vastly  more  favorable  con- 
ditions for  railroad  and  water  transportation,  so  that,  were  the  depth  at 
Monroe  much  greater  than  now,  it  is  not  probable  that  any  great  com- 
mercial interests  would  thereby  be  developed. 

By  far  the  greatest  interest  in  the  harbor  at  present  is  its  use  as  a 
resort  during  the  heated  summer  months.  A  hotel  has  been  constructed 
near  the  beach  on  the  north  side  of  the  canal,  and,  with  bath  houses  and 
other  attractions,  added  to  various  club  houses  and  camps,  the  place  is 
a  favorite  resort  for  i)eople,  most  of  whom  are  from  Toledo,  and  who  fur- 
nish business  for  several  small  steamers,  which  run  only  to  the  piers  at 
the  mouth  of  the  canal. 

The  points  regarding  commerce  of  the  harbor  of  Monroe  were  fully 
stated  and  commented  upon  in  my  annual  report  for  the  fiscal  year 
ending  June  30, 1896. 

In  view  of  the  facts  regarding  the  location,  condition,  and  commerce 
of  the  Raisin  River,  it  is  my  opinion  that  the  cost  of  any  extension  of 
improvements  heretofore  planned  would  vastly  exceed  the  probable 
benefit  to  the  commerce  of  the  country.  Whatever  benefits  might  accrue 
would  be  local  in  extent,  and  it  is  doubtful  if  even  the  local  benefit 
would  be  very  great. 

The  maintenance  of  the  piers,  canal  revetment,  and  light-house 
involves  all  the  expense  which  can  be  justified  by  the  present  or  proba- 
ble commerce  or  business  of  the  place. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith,  . 
Lieut  OoLj  Corps  of  Engineers, 

Brig.  Gen.  W.  P.  Graighill, 

Chief  of  Engineers^  U.  S.  A. 
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IMPROVEMENT  OF  ERIE   HARBOR,   PENNSYLVANIA,   AND   OF   CERTAIN 
RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 


REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS^  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOVSMENTS. 


1.  Erie  Harbor,  Pennsylvania. 

2.  Dunkirk  Harbor,  New  York. 
8.  Bnifalo  Harbor,  New  York. 

4 .  Tona  wauda  Harbor  and  Niagara  River, 
New  York. 


5.  Niagara  River  from  Tonawanda  to  Port 

Day,  New  York. 

6.  Wilaon  Harbor,  New  York. 


EXAMTKATION. 

7.  Ship  canal  from  the  Great  Lakes  to  the  Hudson  River. 

&DRV1EY8. 


8.  Erie  Harbor,  Pennsylvania. 

9.  Buffalo  entrance  to  Erie   Basin  and 

Black  Rock  Harbor,  New  York. 


10.  Report  on  House  bill  No.  7775,  for 
widening  the  locks  of  the  Erie 
Canal,  New  York. 


HARBOR  LINKS. 

11.  Bay  of  Presque  Isle,  at  Erie,  Pennsylvania. 


United  States  ENaiNBEE  Office, 

Buffalo^  N.  r.,  July  20, 1897. 
General:  I  Iiave  the  honor  to*  Ibrward  herewith  annual  reports 
•    •    •    of  the  works  under  my  charge,  as  follows: 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  S.  A. 


M  M  I. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

Original  condition. — In  its  original  condition  the  harbor  of  Erie  was 
landlocked,  the  only  entrance  being  to  the  east.  The  channel  leading 
in  and  out  was  narrow  and  tortuous,  variable  in  position,  and  with  a 
depth  of  only  about  6  feet. 
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Project  for  improvement — ^The  project  for  the  improvement  of  the 
harbor  as  originally  prepared  in  1823  and  approved  in  1824  (at  which 
time  the  entrance  to  the  bay  was  narrow  and  tortuous  and  only  6  feet 
in  depth),  provided  for  closing  all  of  the  eastern  end  of  the  harbor  by 
means  of  a  breakwater,  in  which  should  be  left  an  oi)ening  200  feet 
wide,  and  for  extending  to  deep  water  in  the  lake  two  parallel  piers, 
one  on  each  side  of  the  opening.  This  project  is  substantially  in  force 
at  the  present  time,  excepting  that  the  piers  are  360  feet  apart.  It  is 
understood  that  the  project  includes  the  necessary  work  of  dredging  to 
keep  the  channel  open  to  the  required  width  and  depth,  to  make  the 
required  repairs  to  existing  structures,  and  to  do  such  work  as  may  be 
found  necessary  from  time  to  time  for  the  preservation  and  care  of 
Presque  Isle  Peninsula.  This  peninsula  is  the  outer  inclosure  of  the 
harbor  of  Erie,  which  is  a  landlocked  bay  about  5  miles  long,  having  a 
maximum  width  of  1^  miles.  The  peninsula  is  a  low  sand  formation 
about  6  mih'S  long,  var^iing  in  width  from  300  feet  at  the  "  neck"  to  IJ 
miles  at  its  widest  part.  The  ''neck"  is  about  2  miles  long  and  joins 
the  body  of  the  peninsula  to  the  mainland  at  its  western  end. 

The  preservation  of  the  peninsula  is  of  vital  importance  to  Erie  Har- 
bor, and  it  is  for  the  purpose  of  preserving  the  harbor  that  the  protec- 
tion of  the  weak  parts  of  the  peninsula  has  been  deemed  necessary. 
The  weak  portion  is  the  long,  narrow  neck  at  the  western  end.  The 
object  for  which  all  the  works  of  protection  have  been  constructed  is 
the  prevention  of  a  breach  through  this  narrow  neck.  The  danger 
exists  during  severe  storms  from  the  westward. 

At  the  present  time  there  are  no  protection  works,  except  a  few  dilap- 
idated pile  jetties  no  longer  of  service,  and  the  main  line  of  piles, 
mattresses,  and  stone  ballast  on  mattresses  of  the  shore  protection  con- 
structed in  1889. 

During  the  past  winter  the  outer  shore  of  the  peninsula  opposite 
"  Big  Bend  "  was  eroded  for  about  a  mile  in  length  and  30  to  50  feet  in 
width,  but  there  was  no  cutting  along  the  narrow  portions  of  the 
peninsula. 

Object. — The  objects  of  the  improvements  made  are — 

1.  To  protect  the  harbor  from  severe  winds  from  the  east  and  north- 
east. 

2.  To  obtain  and  maintain  a  channel  between  deep  water  in  the  har- 
bor and  the  open  lake  16  feet  deep  at  low  water  and  of  navigable  width. 

3.  To  prevent  the  filling  up  and  damage  to  the  harbor  by  keeping  the 
peninsula  intact. 

Present  works. — The  present  works  which  require  to  be  maintained 
consist  of — 

1.  A  breakwater  lying  in  a  north  and  south  direction  from  the  main 
shore  to  the  south  side  of  the  entrance  channel. 

2.  A  pier  on  the  south  side  of  the  entrance  channel  nearly  east  and 
west  in  position. 

3.  A  pier  on  the  north  side  of  the  entrance  channel  parallel  with  and 
360  feet  distant  from  the  pier  above  mentioned. 

A  north  breakwater  from  the  north  pier  to  the  main  portion  of  the 
peninsula  was  also  built,  but  it  has  fulfilled  all  its  functions  and  is 
buried  in  accumulations  of  sand,  and  needs  no  further  consideration  or 
maintenance. 

In  1883  there  was  also  built  a  sand-catch  jetty  about  3,000  feet  north 
of  the  channel  entrance,  but  it  never  fulfilled  its  purpose  and  is  badly 
wrecked,  and  it  is  not  proposed  to  repair  it.  It  is  hardly  to  be  classed 
as  one  of  the  harbor  works. 
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The  piers  aud  breakwater  consist  of  timber  crib  work,  filled  with 
stone  aud  covered  with  a  pineplank  deck. 

The  sand-catch  jetty  consisted  of  a  single  row  of  piles  driven  close 
together  and  bonud  with  oak  walings. 

A  large  amount  of  work  was  done  in  former  years  at  the  neck  of  the 
peninsula  in  building  pile  jetties,  shore  protection,  crib  work,  sand 
fences,  etc.,  but  these  works  have  either  fulfilled  their  objects  and  are 
buried  in  the  sands  or  have  been  wrecked,  and  are  not  considered 
worthy  of  maintenance. 

During  the  spring  of  1896  some  2,000  young  trees  and  cuttings  were 
set  out  on  the  neck  of  the  peninsula  with  a  view  of  thickening  the 
plant  growth,  arresting  the  drifting  sand,  and  augmenting  the  width 
and  raising  the  height  of  the  neck,  thus  increasing  its  power  to  resist 
erosion,  and  so  lessening  the  liability  of  a  breach  in  times  of  high 
water  and  severe  storms.  These  trees  as  a  whole  did  very  well,  par- 
ticularly the  locusts,  which  developed  bushy  tops,  good  roots,  aud  a 
sturdy  growth.  More  of  these  were  planted  during  the  spring  just 
passed,  as  stated  in  the  report  of  operations. 

Original  estimate  of  cost — The  original  estimated  cost  of  the  existing 
project  can  not  well  be  determined,  and  would  be  of  little  value,  as  the 
project  has  been  modified  and  changed  many  times  and  the  cost  of 
construction  and  maintenance  could  hardly  be  separated. 

The  total  amount  expended  by  the  General  Government  on  the 
improvement  of  Brie  Harbor  to  June  30,  1896,  was  $898,681.33,  and 
the  amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was 
$11,781.58. 

EEPOET  OF   OPERATIONS. 

Repairs  to  piers  and  breakwater. — The  repairs  to  the  piers  and  break- 
water which  were  being  made  at  the  close  of  the  last  fiscal  year  were 
completed  in  July,  1896,  at  a  cost  of  $176.74.  The  structures  have 
remained  intact  throughout  the  year  and  no  further  repairs  have  been 
necessary. 

Dredging  in  channel. — Under  the  contract  with  Hingston  &  Woods, 
of  Buffalo,  N.  T.,  29,399  cubic  yards  of  material  was  dredged  from  the 
channel,  from  September  16  to  November  19, 1896.  This  work  placed 
the  channel  in  good  condition,  in  which  it  remained  to  the  close  of  the 
fiscal  year,  having  a  depth  at  low  water  of  not  less  than  16  feet  for  a 
width  of  225  feet. 

Riprap  stone. — Under  the  contract  with  Hingston  &  Woods,  of  Buf- 
falo, N.  Y.,  781  cubic  yards  of  riprap  stone  was  placed  along  the  outer 
250  feet  of  the  north  pier,  from  September  14  to  October  28, 1896.  At 
the  completion  of  the  work  there  was  about  11  feet  of  water  at  mean 
lake  over  the  stone. 

Survey  of  harbor  and  peninsula. — The  survey  of  the  harbor  and  penin- 
sula was  begun  July  20, 1896,  and  the  field  work  was  completed  Sep- 
tember 19, 1896. 

The  survey  was  made  with  transit  and  stadia,  and  was  based  on  a 
closed  system  of  triangulation.  Lines  of  soundings  were  run  in  the 
lake  to  25  and  30  feet  of  water  at  right  angles  to  the  shore  from  stations 
about  500  feet  apart.  Soundings  in  the  harbor  were  carried  over  a 
large  portion  of  its  eastern  and  western  ends. 

The  survey  was  carefully  tied  to  the  city  monuments  at  street  inter- 
sections. Data  for  connecting  the  survey  with  the  ofiicial  maps  of  the 
city  was  kindly  furnished  by  the  city  engineer. 
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All  triangulation  stations  were  permanently  marked.  Cost  of  the 
fled  work  of  the  survey,  $682.82. 

Removal  of  wrecks. — Two  wrecks  in  the  harbor,  one  of  a  small  schooner, 
the  Pacific,  the  other  of  a  small  steamer,  the  Annie  Laurie,  from  which 
all  the  machinery  had  been  removed,  were  removed  auder  agreement 
with  Messrs.  Thacher  &  Breymann,  of  Toledo,  Ohio,  on  August  2  and  3, 

1896,  at  a  cost  of  $300. 

Change  of  xoater  gauge. — The  water  gauge  was  raised  1.66  feet  on  Sep- 
tember 7, 1896,  so  that  the  zero  of  the  gauge  would  be  at  mean  lake 
level,  672.86  feet  above  mean  tide  at  New  York. 

Survey  oftJie  channel. — A  survey  of  the  channel  was  made  April  21-23, 

1897,  at  a  cost  of  $15.15. 

Watericorks  intake. — ^The  laying  of  the  new  intake  pipe  of  the  Erie 
waterworks  was  completed  in  August,  1896,  and  the  intake  crib  placed 
in  Big  Bend.  This  crib  is  guarded  by  a  white  spar  buoy.  Depth  of 
water  over  crib,  about  14.5  feet. 

Harbor  lines. — By  authority  of  the  Secretary  of  War,  harbor  lines 
were  established  along  the  water  front  of  the  city  of  Erie  as  follows: 

Beginning  at  a  point  in  the  prolongation  of  the  west  city  line  of  the  city  of  Erie, 
Pa.,  2,290  feet  northerly  from  the  center  line  of  Second  street;  thence  easterly 
parallel  with  the  center  line  of  Second  street  to  a  ooiut  265  feet  east  of  the  center 
line  of  Holland  street  extended;  thence  in  a  straight  line  to  the  northerly  end  of 
the  United  States  south  breakwater  at  its  junction  with  the  United  States  south  pier. 

Approved  by  the  Secretary  of  War  December  17, 1896. 

Preservation  ofPresque  Isle  Peninsula. — The  watchman  was  on  duty 
throughout  the  year  patrolling  the  peninsula.  No  serious  depredations 
were  committed  during  the  year.  A  few  sassafras  trees  were  dug  up, 
and  a  few  other  small  trees  destroyed  by  trespassers.  A  few  small  fires 
occurred  during  the  year. 

Tree  planting  on  the  neck  of  the  peninsula. — Continuing  the  work  begun 
last  year,  2,400  yellow  locust  trees  were  planted  on  the  neck  of  the 
peninsula  April  13-29,  1897.  All  of  these  trees  were  enriched  with 
manure  and  leaf  mold.  In  addition,  about  two  bushels  of  seeds  of  native 
shrubs  were  gathered  and  carefully  planted. 

The  cost  of  planting  trees  and  seeds  was  as  follows: 

Cost  of  trees $154.00 

Cost  of  manure  and  leaf  mold .* 66.41 

Cost  of  labor,  planting 156.05 

Total 376.46 

So  far  the  work  has  been  a  decided  success.  The  trees  planted  last 
year,  with  the  exception  of  the  Scotch  pines,  are  growing  vigorously. 
It  is  not  proposed  to  plant  any  more  trees  for  the  present,  as  the  ground 
has  been  well  covered. 

A  fence  of  heavy  cedar  posts  and  barbed  wire  was  built  across  the 
neck  of  the  peninsula  in  August,  1896,  to  prevent  wagons  from  being 
driven  among  the  newly  planted  trees.  Cost  of  the  fence,  for  material, 
and  labor,  $34.91. 

Current  observations  in  entrance  channel. — In  order  to  decide  whether 
dangerous  currents  are  developed  between  the  piers  in  the  entrance 
channel  due  to  sudden  rise  and  fall  of  water,  it  was  decided  to  make 
observations  by  means  of  rod  floats.  Accordingly,  100  rod  floats  were 
prepared  in  April,  1897.  The  rods  are  of  white  pine,  1^  inches  square, 
and  about  8  feet  long,  weighted  with  gas  pipe  about  1 J  feet  long,  so  as 
to  float  about  1 J  feet  out  of  water,  or  with  7  to  8  feet  of  rod  under  water. 

A  base  line  1,000  feet  long  was  laid  off  on  the  north  pier,  with  ranges 
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on  the  south  pier,  at  each  end  and  at  the  500-foot  point.  Observations 
are  to  be  taken  whenever  there  is  a  markedly  strong  current  either  in 
or  out,  as  follows:  The  float  to  be  started  back  of  the  initial  range  and 
well  out  into  the  current,  the  time  then  to  be  taken  as  it  passes  each 
range.  Airangements  were  made  with  the  crew  of  the  life-saving  sta- 
tion for  taking  these  observations. 

REMARKS  AS  TO  ERIE  HARBOR. 

The  last  river  and  harbor  act  required  a  new  survey  and  preparation 
of  plans  and  estimates  for  improvement  of  Erie  Harbor.  This  was 
assigned  to  my  charge,  and  a  report  upon  it  was  submitted  under  date 
of  May  24,  1897.  As  this  provides  for  a  new  project  and  makes  new 
estimates  of  cost,  it  is  not  deemed  necessary  to  further  refer  to  the 
harbor  here. 

Money  statement. 

July  1, 1896,  balance  unexpended $47,902.79 

May  12, 1897,  repayment  to  appropriation 1.00 

47,903.79 
June  30, 1897,  amount  expended  during  fiscal  year 11,781.58 

July  1, 1897,  balance  unexpended 36,122.21 

July  1, 1897,  out8tan4ing  liabilities $000.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 6, 550. 90 

7, 150. 90 

July  1, 1897,  balance  available 28,971.31 

{Amount  (estimated)  required  for  completion  of  existing  project (*) 
AmonntthatcanbeproHtablyexpeudedin  fiscal  year  ending  Juno  30, 1899        (*) 
Submitted  in  compliance  wfth  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Statement  of  appropriatione  and  allotments  made  for  improving  harbor  at  Erie,  Pa.,  from 

18SS  to  the  present  time. 


1823,  allotment $150.00 

May  26, 1824 20,000.00 

Mav  25,1826 7,000.00 

March  2, 1827 2,000.00 

May  19, 1828 6,223.18 

March  3, 1829 7,390.25 

March  2, 1831 1,700.00 

July  3,  1832 4,500.00 

March  2, 1833 6,000.00 

June  28,  1834 23,045.00 

March  3, 1835 5,000.00 

July  2,1836 15,122.80 

March  3, 1837 15,000.00 

July  7, 1838 30,000.00 

June  11,1844 40,000.00 

August  30, 1852 30,000.00 

1864,  allotment 15,000.00 

June  23, 1866 36,961.00 

March  2, 1867 25,000.00 

1868,  allotment 40,000.00 

1869,  allotment 22,275.00 

June  11,1870 20,000.00 


March  3, 1871 $29,000.00 

1871,  allotment 10,000.00 

June  10,1872 15,000.00 

June  23,1874 20,000.00 

March  3, 1875 80,000.00 

August  14,1876 40,000.00 

June  18,1878 25,000.00 

March  3, 1879 25,000.00 

June  14,1880 25,000.00 

March  3, 1881 20,000.00 

August  2,1882 20,000.00 

Julv  5,  1884 50,000.00 

August  5,1886 37,500.00 

August  11,1888 183,000.00 

September  19. 181]0 40, 000. 00 

1891,  received  from  sales 4, 716. 89 

July  13, 1892 40,000.00 

August  17, 1894 10,000.00 

Total 946,584.12 

May,  1897,  repayment 1. 00 


•New  project  reported. 

t Includes  $60, 000  ap]»ropriated  at  the  same  time  for  ^'preservation  and  protection 
of  Presque  Isle  Peninsula,''  reported  separately  in  previous  reports. 
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Abstract  of  proposal  for  dredging,  and  furnishing  and  placing  atone  riprap  in  Erie  Harbor, 
Pennsylvania^  received  in  response  to  adrertisement  of  June  19, 1896,  and  opened  July 
SO,  1896,  by  Maj.  T.  TV,  Symons,  Corps  of  Engineers, 


Name  and  address  of  bidder. 


,  Stone  riprap 
Dredging,  per  fumlHliea  and 
cubic  yartl,       placed,  per 


Hingaton  &  Woods,  Baffalo,  N.  Y. 


measured  in 

BCOWS. 


$0.19 


cubic  yard; 

measured  on 

Teasels. 


$2.<5 


Remarks. 


Only  bid  received.    Acoepted, 
and  written  contract  made. 


Contract  now  in  force. 


j 

Name  of  contractor. 

Date  of    • 
contract. 

Date  of 
approval. 

Date  of 

beginning 

worlc. 

Date  of 
expiration. 

1 

Hingaton  &  Woods,  Buffalo,  N.  Y 

Ang.l0,189« 

Aug.  15, 1896 

Sept  16, 1896 

Nov.  W,  1897 

Kbmabxb.— For  dredging,  and  furnishing  and  placing  atone  riprap. 


COMMERCIAL  STATISTICS  OF  ERIE  HARBOR,   PENNSYLVANIA. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1896. 


Arrivals  from— 

Departures  to— 

Yeasels. 

Home  porta. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

1,820 
145 

Tons. 

Num- 
ber. 

Tons. 

Steam 

1,314 
140 

1,694,782 
106,338 

75 
26 

12,515 
7,449 

1,700,113 
107, 957 

66 
14 

3,875 

Sail  and  barges 

1,813 

Total 

],4&4 

1,801,120 

101 

19,964 

1,465  1     1  Aflft  070 

80 

6.688 

Greatest  draft  of  vessels,  16^  feet. 

Total  arrivals  and  departures:  Namber,  3,100;  tonnage,  3,634,842. 

Increase  of  tonnage,  1896  over  1895,  311,170  tons. 

Valne  of  imports:  By  lake,  $12,132;  by  rail,  $6,833. 

Value  of  exports:  By  lake,  $16,503;  by  rail,  none. 

Enrolled  tonnage,  port  of  Erie,  1896,  38,787.60  tons. 

No  new  lines  of  transportation  established. 

Amount  of  revenue  collected  for  year  ending  December  31;  1896;  $5;081.60. 
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Article*. 

1891. 

1892. 

1883. 

1894. 

1805. 

1896. 

Merchandise 

21, 611 
1,923 

58,720 
2,905 

17, 440 
206. 152 

14,690 

97,198 

37,491 

1,900 

147, 256 

68,374 
1,825 

210, 770 
5,743 
6,232 

101, 051 
6.877 

170, 438 

86,120 

9,640 

74,252 

80 

2,656 

67.665 

2,055 

219,289 

516 

14,463 

03 

82,329 

8,716 

77,276 

805 

2,239 

53,316 

7,837 

191,811 

123,387 

Barley 

3,390 

Com 

191,621 

Oats 

6,156 

jjye             

10,915 

237. 630 

7,866 

200,100 

4,920 

Wheat 

169,305 

Flaxseed 

20,092 

■pionr 

190,720 

Malt                                 

XtUiober  ..........••..•...•• 

14,249 
352 

21,567 

343 

20 

863 

12,843 
135 

26,182 
14,443 

11,762 

Laths 

300 

8hiiiirl<M      

22 

Stave  bolts 

1,500 

Poles 

111 

900 

721, 514 

141 

14,405 

11,535 

157 

Ties     

Iron  ore - 

Pig  iron      ....      .   . 

441,669 
5,175 

720,504 

4,432 

704 

549,205 

907,258 

5,783 

21,572 

1,593 

925,071 
13, 810 

Conner     ................... 

2,410 
5,544 
12,991 

81,087 

lST^::::::::::::::::::::: 

5.333 

14, 343 
4,668 
15,109 

6,626 

stone    

Plaster  

1,784 

21,294 

14,614 

1,201 

2,430 

18,780 
681 

SteefbilU'ts 

Produce      .     .           . 

3 

12 

Total 

917, 767 

1,399,103 

1,175,732 

1,240,748 

1,397,517 

1, 719, 785 

SHIPMENTS. 


Anthracite  coal 

470, 716 
176, 704 

428, 735 

133, 675 

400 

110, 592 

838.973 
78, 387 

474,887 
265,037 

537,628 
233.489 

492.563 

Bitiiiiiiiioiis  coal ...... ...... 

179, 640 

Fig  and  man ii fact are<1  iron . . 

Merchanaise 

109,030 
2 

46.918 

89,187 

87,323 

81,731 

Tar  and  oil 

Stone 

550 

Total 

756, 452 

673,952 

463,278 

829,111 

858,440 

753,934 

The  following  table,  compiled  from  the  reports  of  the  Chief  of  Eni^lneerSy  gives 
the  combined  inmiber  of  arrivals  and  departares  and  the  tonnage  of  arriving  and 
departing  ve8{>cl8  for  the  past  ten  years: 


1887. 

1888. 

.  1889. 

1890. 

1891. 

Arrivals  and  departures 

1,221 
1,451,767 

2,111 
1,852,601 

2,488 
2,351,485 

2,604 
2,480,863 

2,437 
2,343,566 

Tonnage 

1892. 

1893. 

1894. 

1895. 

1896. 

Arrivals  and  departures 

2,180 
2,409,945 

1,677 
1,701,542 

2,687 
8,069,545 

2,936 
3, 323, 672 

3,100 

Tonnage 

3,634,842 

M  M  2. 

IMPROVEMENT  OF  HARBOR  AT  DUNKIRK,  NEW  YORK. 

Original  condition. — The  harbor  at  Dunkirk  is  natarally  a  simple 
indeutation  of  the  south  shore  of  Lake  Erie.  It  lies  between  Point 
Gratiot  on  the  west  and  Battery  Point  on  the  east.  Between  the  two 
points  is  a  distance  of  about  9,600  feet,  and  the  maximum  breadth  of 
the  bay  behind  the  line  of  the  two  headlands  is  3,600  feet.  The  gen- 
eral natural  depth  of  water  in  the  bay  is  about  10  feet.    The  bay  is 
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niiderlaid  with  rock  at  an  average  depth  of  15  to  16  feet.  The  object 
of  the  improvement  is  to  form  an  artificial  protected  harbor  in  the  inden- 
tation or  bay  above  described. 

Project  for  improvement — ^The  original  project  was  adopted  in  1827, 
and,  with  its  subsequent  modifications,  provided  for  the  constraction  of 
a  pier  running  out  from  the  west  shore  of  the  indentation  and  a  detached 
breakwater  parallel  with  the  pier  and  about  2,000  feet  distant  from  the 
city  front.  An  opening  between  the  two  structures  provided  a  harbor 
entrance  through  which  a  channel  leading  to  the  docks  was  to  be  deep- 
ened to  13  feet.  By  1832  the  sum  of  ¥28,439.84  had  been  expended  on 
the  original  plan,  and  the  breakwater  was  then  2,564  feet  long  and  the 
pier  1,400  feet  long.  Subsequently  various  improvements  and  repairs 
were  made.    In  1848  the  breakwater  was  demolished. 

In  1870  the  question  of  the  improvement  of  this  harbor  was  referred 
to  a  board  of  engineers.  The  board  recommended  a  plan  which  pro- 
vided for  a  detached  breakwater  2,860  feet  long,  one  part  of  which, 
2,300  feet  long,  was  to  be  nearly  parallel  with  the  shore,  the'other  part, 
660  feet  long,  to  be  nearly  parallel  with  the  axis  of  the  channel  entrance 
and  terminating  at  the  position  of  the  day  beacon. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet  deep. 

All  the  works  now  existent  at  Dunkirk  have  been  built  in  accord- 
ance with  this  plan.  The  project  adopted  by  Congress  and  provided 
for  by  the  river  and  harbor  act  of  June  3, 1896,  consists  of  completing 
the  breakwater  as  before  planned  by  the  addition  of  310  feet  to  its 
eastern  end,  adding  the  channel  arm,  560  feet  long,  and  in  addition 
thereto  dredging  an  entrance  channel  and  a  harbor  basin,  containing 
in  all  about  do  acres,  to  a  depth,  at  mean  lake  level,  suitable  for 
vessels  drawing  16  feet.  The  estimated  cost  to  complete  this  .project 
was  $408,258,  divided  as  follows: 

Extension  of  breakwater,  channel  arm,  construction  of  day  beacon,  and 
repairs  to  existing  structures $74, 900 

Dredging  for  channel  and  basin  to  a  depth  of  17  feet,  to  secure  a  navigable 
depth  of  16  feet 306,650 

Contingencies,  engineering,  etc 26,708 

Total 408,258 

The  total  amount  expended  dn  the  harbor  by  the  General  Government  to  June  30, 
1896,  was  $551,721.52. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was  $11,696.71. 

The  law  of  June  3, 1896,  having  authorized  the  entering  into  contract 
for  the  radical  improvement  of  Dunkirk  Harbor,  specifications  for  this 
work  were  prepared  and  on  March  22,  1897,  bids  for  the  work  were 
opened  and  the  contract  was  let  to  Edward  J.  Kingston,  Buffalo,  N.  T. 

The  work  contracted  for  at  Dunkirk  consists  of  the  excavation  of 
about  555,000  cubic  yards  of  material,  of  which  it  is  estimated  that 
475,000  cubic  yards  is  mud,  sand,  gravel,  etc.,  and  80,000  cubic  yards  is 
rock;  the  rej)lacement  of  680  linear  feet  of  the  decayed  superstructure 
of  the  west  pier  with  concrete;  the  building  of  a  timber  crib  structure 
along  the  eastern  edge  of  the  proposed  entrance  channel;  and  the 
extension  of  the  breakwater  to  the  east  310  feet,  which  extension  will 
consist  of  a  timber  and  stone  foundation  surmounted  by  a  concrete  and 
stone  superstructure.  An  illustration  showing  the  different  construc- 
tions is  herewith. 

The  last  annual  report  for  this  harbor  contained  an  account  and 
description  of  existing  works  and  the  condition  of  the  harbor.  (Chief 
of  Engineers'  Eeport,  1896,  p.  3108.) 
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REPORT  OF  OPERATIONS. 

Actual  work  under  the  contract  with  Edward  J.  Kingston  began  on 
the  5th  day  of  May,  1897,  when  dredging  in  the  harbor  commenced, 
and  it  has  been  actively  prosecuted  ever  since.  At  the  end  of  the  fiscal 
year  there  were  five  dredges  and  one  drill  boat,  with  the  re^juisite  tugs 
and  scows,  in  operation^  and  the  work  is  progressing  with  great  rapidity. 
Up  to  and  including  June  30,  the  estimated  amount  of  material  exca- 
vated under  the  contract  was  111,612.7  cubic  yards. 

For  the  timber  crib  work  the  operations  have  consisted  in  the  recep- 
tion of  timber,  iron,  etc,  and  preparations  for  the  actual  work  of  con- 
struction are  being  made. 

For  the  concrete  work  the  operations  have  been  preliminary.  The 
contractor  has  built  a  large  cement  shed,  and  has  received  1,000  barrels 
of  Atlas  cement,  and  has  nearly  completed  the  erection  of  his  machin- 
ery for  his  concrete  work.  A  complete  cement-testing  apparatus  has 
been  received,  and  work  has  been  diligently  prosecuted  testing  the 
cement  received  and  investigating  the  qualities  of  the  sand  proposed 
to  be  used. 

\t  is  expected,  under  the  existing  contract  and  with  the  money  avail- 
able, to  complete  the  work  by  the  close  of  the  next  fiscal  year. 

There  is,  therefore,  no  need  for  further  appropriations  under  the 
existing  project. 

Money  statement, 

Jaly  1, 1896y  balance  nnezpended $12,857.86 

Amoant  repaid  to  appropriation  May  12, 1897 .60 

Amoant  appropriated  by  sandry  cItII  aot  approved  June  4, 1897 898, 258. 00 

410,616.36 
Jane  80, 1897,  amount  expended  daring  fiscal  year.... 11, 696. 71 

Joly  1, 1897,  balance  unexpended 398,919.65 

Jaly  1, 1897,  oatetanding  liabUities $400.00 

Joly  1, 1897,  amoant  coyered  by  uncompleted  contracts 814, 105. 81 

814,506.81 

Jaly  1, 1897,  bahmoeaTailable 84,413.84 


Slatemmi  of  appropriatUm$  amd  dlloimenU  far  improving  the  karhor  at  Dunkirk,  N.  F., 
from  March  $7, 18B7,  to  ihepre$eni  time. 


March  27, 1827 $3,000.00 

May  19, 1828 6, 000. 00 

March  3, 1829 9, 812. 75 

April23, 1830 1, 342. 75 

March  2, 1831 7, 102. 50 

July  3, 1832 10,200.00 

June  28,1834 4,000.00 

March  3, 1835 10,988.43 

July  2, 1836 11,000.00 

March  3, 1837 15,060.00 

July  7, 1838 10,000.00 

June  11, 1844 5,000.00 

August  30, 1852 30,000.00 

March2,1867 100,000.00 

1869 2,000.00 

July  11, 1870 25,000.00 

March  3, 1871 25,000.00 

June  10,1872 26,000.00 

ENa  97 195 


March  3, 1873 $48,132.95 

June  23,1874 35,000.00 

March  3, 1875 35,000.00 

August  14, 1876 18,000.00 

1879 2,500.00 

June  14,1880 10,000.00 

July5,1884 10,000.00 

August  5, 1886 20,000.00 

August  11, 1888 15, 000. 00 

September  19, 1890 20,000.00 

July  13,1892 20,000.00 

August  17, 1894 20,000.00 

June  3,1896 10,000.00 

June  4,1897 398,258.00 

Total 962,837.88 

May,  1897,  repayment .  60 
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Ahstraot  of  propotaU  far  improving  harbor  at  Dunkirk,  N.  Y.,  received  in  reeponn  to 
advertieefnent  of  February  16, 1897,  and  opened  at  Bufalo,  N.  T.,  Mardt  gg,  1897,  by 
Maj,  T.  W.  Symone,  Corps  of  Engineers, 


Channel 
•nd  harbor 
ezoayatlon. 


Name  and  addreaa  of  bidder. 


ill 

a  So 


! 


ReiMdrs  to 
west  pier. 


IS 

ill 


1^ 

5? 


Breakwater  obannel  arm  and 


!l 


111 


is. 

nil 


i^^H 


HI 
li^. 


1^1 

If 
"sii 


John  B.  Brevman,  Toledo,  Ohio .... 
Corkin,  Stlokney  Sc  Cram,  Detroit, 

Mich 

W.  J.  Daly,  Ogdensbarg,  K.  T 

Bd.  J.  Hingston,  Baffalo,  N.  T 

L.  P.  &  J.  ▲.  Smith  Co.,  Cleye- 

land,Ohio 

Snlliran  &  Chnrohyard,  Buffalo, 

N.Y 

Bider  &Fitigerald,  Donkirk,  N.  Y. 


Oentg. 


67 
42 
49 
41 


$8.00 


$0.25 


484  $1,000 


$1.40 


$70.00 


$56.00 


13.00 
4.00 


2.20 
2.00 


6.00 
6.80 


6.76 
6.67 


800 
600 
800 


1.19 
L50 
L80 


68.89 
80.00 
64.00 


66.98 

49.00 
48.^ 


TStm 


>  and  addieas  of  bidder. 


Breakwater  channel  arm  and  extension. 


H 

I 

r 
I 


r 


n 


u 

•S  a,o 


Vi 


I. 

If 

I 


Total  whole 
work. 


John  B.  Breyman,  Toledo,  Ohio 

Carkin,  SUckney  Sc  Cram,  Detroit, 
Mich 


W.  J.  Daly,  OgdenKbnrg,  N.  Y 

Ed.  J.  Hingston,  Baffalo,  N.  Y 

L.  P.  and  J.  A.  Smith  Co.,  Cleye- 

land,Ohio  

Soil  Ivan  A  Chnrohyard,  Buffalo, 

N.Y 

Bider  &  Fitagfurald,  Dunkirk,  N.  Y . 


$16.00 


$10.00 


$80.00 


$1.40 


$6.26 


$8.00 


16.50 
14.80 
16.00 


10.42 
0.82 
8.60 


28.60 
80.00 
80.00 


1.19 
1.40 
L80 


6.78 
7.00 
6.00 


14.00 
10.00 
14.00 


$277,600.00 

899,629.94 

236,876.00 

a821,886.86 

856,280.64 

802,470.44 
19,766.00 


•  Acoepted. 
Contract  in  force  at  oloee  offieeal  year. 


Name  and  address  of 
contraotor. 

Date. 

Date  of  ap- 
proval. 

Dateofbeffin- 

Date  of  ex- 
piration. 

Bemarks. 

Edward  J.  Kingston, 
Buflklo,N.Y. 

Apr.  16, 1897 

Apr.  26, 1897 

May    6,1897 

June  80, 1898 

For  harbor  ezoaya- 
tlon and  break- 
water extension. 
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COMMERCIAL  8TATI6TIG8  OF  DUITKIRK  HABBOR,  NEW  YORK. 

Arrivals  and  departures  of  veeeeU  far  ihe  year  ending  December  SI,  1896, 


Arrlyala  ftoB»— 

Departures  to-> 

YesMls. 

Home  ports. 

Foreign  porta. 

Home  ports. 

Foreign  ports. 

Number. 

Tons. 

Knmber. 

Tons. 

number. 

Tons. 

Number. 

Tons. 

RV^fun ,..., 

10 
10 

3,683 
4.316 

1 

281 

10 
10 

1,683 
4,216 

1 

281 

gall  

Totol 

20 

6,7M 

1 

281 

20 

6,700 

1 

281 

Total  arrivals  and  departures,  42;  tonnage,  12,160. 

Decrease  in  tonnage  from  1895.  8,490  tons. 

Amount  of  revenne  collected  for  year  ending  December  31, 1896,  rail,  $274.43. 

Value  of  imports,  all  rail,  $4,618.37. 

Value  of  exports,  none. 

No  new  lines  of  transportation  established. 

Receipts  by  lake,  lumber,  9,968  tons  (5,692,000  feet  B.  !£•)• 

Shipments  by  lake,  none. 

Enrolled  tonuage,  port  of  Dunkirk,  N.  ¥•,  57.49. 

Greatest  draft  of  vessels,  11  feet. 

The  following  table  gives  the  total  of  the  arrivals  and  departures  and  the  tonnage 
of  the  vessels  arriving  and  departing  for  the  past  ten  years,  as  compiled  from  the 
reports  of  the  Chief  of  Engineers: 


1887. 

1888. 

1888. 

1880. 

1801. 

82 
0.002 

82 
12,802 

68 
17,180 

100 
22,406 

06 

Tonnage  of  arriTing  and  departing  yessels 

24,463 

1882. 

1888. 

1804. 

1886. 

1806. 

58 
18,766 

137 
10,168 

76 
18.763 

60 
16^650 

42 

Tonnage  of  arriving  and  departing  vessels 

12,160 

M  M  3. 

mPROVEMEKT  OF  BUFFALO  HARBOR,  KEW  TORE. 
ORIGINAL  CONDITION  OF  THE  HARBOR. 

Buffalo  Greek  was  the  original  harbor  of  the  port  of  Buffalo.  In  its 
original  condition  it  was  shallow  and  was  closed  by  a  gravel  bar  for 
most  of  the  year. 

PROJECTS  FOR  IMPROVEMENT. 

A  statement  as  to  the  former  projects  under  which  the  work  at  Buffalo 
has  been  carried  on  by  the  General  Government  is  given  in  the  last 
Annual  Beport  on  this  harbor  (Chief  of  Engineers'  Report,  1896,  p.  3110). 

The  works  built  by  the  United  States  which  require  care  and  super- 
vision are  the  north  and  south  piers  protecting  the  entrance  to  Buffalo 
Creek  and  the  Blackwell  Ship  Cans^  and  an  outer  breakwater  7,608.6 
feet  long,  built  of  timber  and  stone.  The  superstructure  on  3,879.13 
feet  of  this  length  has  been  replaced  with  concrete. 

There  is  also  a  sand-catch  pier  extending  out  from  the  lake  shore  a 
distance  of  879  feet. 
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The  project  in  force  for  the  farther  improvement  of  Buffalo  Harbor  is : 

(1)  To  maintain  existing  stractores,  making  the  requisite  minor 
repairs  and  replacing  the  wooden  saperstructnre  of  the  breakwater 
with  concrete  when  necessary. 

(2)  To  build  an  extension  of  the  breakwater  from  its  present  southern 
end  to  Stony  Point,  leaving  the  necessary  openings  for  the  convenience 
of  commerce. 

(3)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 
As  long  as  only  minor  repairs  are  needed  the  cost  of  maintenance  of 

existing  structures  is  estimated  at  $5,000  per  year.  There  is  a  stretch 
of  1,015  feet  of  wooden  breakwater  lying  between  the  two  concreted 
portions  which  will  soon  require  to  have  its  superstructure  replaced 
with  concrete.  This  is  the  portion  which  gave  the  most  trouble  in  build- 
ing and  where  the  foundation  and  superstructure  are  most  insecure. 
The  next  river  and  harbor  act  should  provide  for  replacing  this  1,015 
feet  with  concrete.  It  is  estimated  that  this  will  cost  $125  per  foot,  or 
$126,876. 

Two  years  of  other  repairs  will  cost  $10,000,  making  an  estimate  for 
the  cost  of  maintenance  for  the  immediate  future  of  $136,875. 

In  accordance  with  the  authority  contained  in  the  river  and  harbor 
act  of  June  3, 1896,  the  work  of  extending  the  breakwater  to  Stony 
Point  and  the  sand-catch  pier  to  the  pierhead  line  was  advertised  and 
bids  opened  on  November  30, 1896. 

The  contract  was  awarded  to  Hughes  Bros.  &  Bangs. 

Under  this  contract  the  work  of  dumping  stone  in  the  Bubble  Mound 
Breakwater  was  started  May  19, 1897,  and  has  continued  ever  since. 
Work  on  the  sand-catch  pier  was  started  May  25, 1897,  which  work  is 
still  under  way. 

Under  the  head  of  ^^ report  of  operations"  are  given  the  details  of 
the  work  of  repair,  maintenance,  and  new  construction. 

The  total  amount  expended  by  the  United  States  on  the  improve- 
ment of  Buffalo  Harbor  to  June  30, 1896,  was  $2,710,831.02. 

The  amount  of  money  expended  by  the  United  States  during  the 
fiscal  year  ending  June  30, 1897,  was  $11,902.13. 

REPORT  OP  OPERATIONS. 

No  work  was  done  on  the  north  and  south  piers  during  the  year. 

The  older  parts  of  the  wood  superstructure  of  the  breakwater,  viz, 
1,016  linear  feet  built  in  1873-77  and  1,458  linear  feet  built  in  1884-85, 
required  repairs.  These  repairs  were  practically  confined  to  the  1,015- 
foot  section,  and  consisted  of  refilling  with  stone  the  pockets  in  which 
the  stone  filling  had  settled  2  feet  or  more,  replacing  broken  and  decayed 
deck,  and  rebuilding  from  water  level  the  superstructure  on  the  ice 
breaker  outside  of  the  outer  face  of  the  breakwater.  These  repairs 
were  made  under  the  contract  with  Charles  A.  Dennis,  Buffalo,  N.  T., 
dated  August  18, 1896.  Work  was  begun  on  August  24  and  completed 
on  October  3, 1896.  The  total  cost  of  material  and  labor  was  $2,933.26. 
The  timber,  deck  plant,  drift  and  screw  bolts,  and  large  blocks  of  stone 
were  furnished  by  the  United  States  from  old  stores  on  hand. 

Under  authority  of  the  Secretary  of  War  dated  December  14, 1895, 
arrangements  were  made  with  dredging  contractors  operating  in  Buffalo 
Eiver  to  dump  clean  rock  dredgings  within  an  area  measuring  200  feet 
along  the  breakwater  by  200  feet  outward  from  its  lake  fieu^e,  500  feet 
from  its  north  end.    Arrangements  were  also  made  to  plaoe  waste 
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rook  along  the  front  of  the  breakwater,  particnlarly  along  the  portion 
built  in  1873-77,  for  the  purpose  of  forming  a  good  toe  of  rock  and 
gradually  getting  it  into  condition  for  the  replacement  of  the  old  tim- 
ber superstructure  with  concrete.  This  placement  of  rock  was  con- 
tinued during  the  year  and  the  riprap  raised  to  about  7  feet  below 
water  level  along  the  most  of  the  front  of  the  old  structure  of  1873-77. 
During  the  year  100,548  cubic  yards  of  rock  was  dumped,  under 
proper  inspection. 

To  further  raise  the  riprap,  arrangements  were  made  with  contract- 
ors to  place  such  large  masses  of  rock  as  they  might  have  for  disposal 
upon  the  dumped  rock  immediately  adjacent  to  the  breakwater. 

During  the  year  317.26  cubic  yards  of  this  rock  was  placed,  raising 
the  riprap  in  places  to  and  above  water  level.  The  cost  of  placing  the 
large  masses  of  rock  was  $1.20  per  cubic  yard;  total,  $380.71. 

In  connection  with  the  placement  of  rock  dredgings,  a  constant 
supervision  was  maintained  over  the  dumping  of  other  dredgings  from 
the  various  works  of  excavation  carried  on  by  the  State  and  city  au- 
thorities and  private  parties,  in  Buffalo  Ki  ver  and  Erie  Canal.  Work  of 
this  kind  is  constantly  going  on,  and  the  disposal  of  the  dredgings  is  a 
matter  requiring  constant  and  serious  consideration,  in  order  that  the 
interests  of  navigation  may  not  suffer. 

Other  operations  were  in  the  line  of  care  of  public  property,  and  con- 
sisted of  the  construction  of  a  storehouse  on  United  States  property 
adjacent  to  the  south  pier  at  Buffalo,  N.  T. ;  the  transfer  of  two  carloads 
of  concrete  machinery  to  Portland,  Me.,  and  the  transfer  of  the  remain- 
ing engineer  property  from  the  old  storehouse  and  wharf,  occupied  by 
the  permission  of  the  New  York  State  canal  authorities  during  the  past 
ten  years,  to  the  new  storehouse. 

The  storehouse  was  constructed  under  written  agreement  with  Oharles 
A.  Dennis,  Buffalo,  N.  Y.,  the  lowest  bidder  for  the  work.  It  is  a  sub- 
stantial structure  60  feet  long  and  30  feet  wide,  two  stories  high,  on  a 
heavy  stone  foundation  designed  especially  for  the  storage  of  heavy 
machinery  on  the  first  floor,  and  with  storage  rooms,  carpenter  shops, 
etc.,  on  the  second  floor.  The  sides  and  roof  of  the  buildings  are  com- 
pletely covered  with  corrugated  iron.  The  total  cost  of  the  structure 
was  $1,853.26.  A  substantial  platform  across  the  south  pier  affords 
facilities  for  transferring  stores  from  the  storehouse  to  vessels  or  scows. 
Construction  was  begun  on  March  31  and  completed  on  May  26, 1897* 

8X7RTBTS. 

"So  surveys  were  made  during  the  year  except  a  survey  to  determine 
the  charactidr  of  the  lake  bottom  along  the  site  of  the  proposed  break- 
water for  the  protection  of  the  Buffalo  entrance  to  Erie  Basin  and  Black 
Bock  Harbor.  The  work  was  done  on  ice,  March  1  and  2, 1897,  at  a 
cost  for  labor  of  $7.60. 

Examinations  incidental  to  the  authorized  works  of  improvement 
were  made  as  follows : 

Examinations  by  soundings  of  the  riprap  stone  deposited  along  the 
outer  face  of  the  breakwater. 

An  examination  of  the  lake  bottom  at  the  entrance  around  the  north 
end  of  the  breakwater.  This  examination  was  made  pursuant  to  a 
report  that  the  steamer  Mary  E.  Boyce  had  struck  bottom  in  this 
locality. 

Soundings  were  taken  fully  covering  the  entrance  November  14  to  25^ 
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1896,  and  showed  the  depth  of  water  to  be  nowhere  less  than  21  feet. 
The  cost  of  the  labor  for  the  work  was  $28. 

BBBAKWATBB  OONSTBUOTION. 

The  work  of  constmoting  the  extension  to  Stony  Point  was  began  by 
the  contractors,  Hughes  Bros.  &  Bangs,  on  May  19, 1897,  by  the  plac- 
ing of  rabblestone  for  the  mbble-monnd  breakwater  on  the  lake  and 
harbor  sides  of  the  footing  of  the  prescribed  cross  section. 

Previous  to  the  actual  work  of  construction,  the  axial  line  of  the  pro- 
posed  structure  has  been  marked  by  large  range  targets  located  at 
Stony  Point  and  on  the  existing  breakwater,  and  clusters  of  three  piles 
each  driven  on  the  axial  line  and  on  the  extreme  side  lines  for  the 
northerly  1,000  feet  of  the  proposed  rubble  mound.  The  placement  of 
rabblestone  in  small  footing  mounds  along  this  1,000-foot  section  was 
carried  on.  Up  to  the  30th  of  June  the  amount  of  rubble  placed  was 
13,861.27  tons. 

The  contractors  have  also  been  busily  engaged  in  building  the  neces- 
sary plant  for  further  operations,  opening  quarries,  eto, 

8Ain>-0AT0H  PIBB  EXTENSION. 

The  work  of  constructing  the  extension  of  the  sand-catch  pier  to  the 
established  harbor  line  was  begun  by  the  contractors,  Hughes  Bros.  & 
Bangs,  on  May  25,  and  continued  until  June  30, 1897.  The  work  was 
seriously  delayed  by  rough  weather.  Up  to  the  30th  of  June  the  amount 
of  work  done  was  as  follows:  Piles  driven,  106. 

BBMABES. 

Buffalo  has  long  labored  under  the  necessity  of  doing  business  in  a 
very  contracted  harbor.  The  congestion  in  the  harbor  at  times  is  very 
great.  The  extension  of  the  breakwater  to  Stony  Point  as  provided 
for  by  the  river  and  harbor  act  of  June  3, 1896,  will  provide  an  outer 
harbor  into  which  piers  and  wharves  can  be  extended  and  where  busi- 
ness can  be  done  more  advantageously  than  in  Buffalo  Greek.  It  will 
also  be  a  great  relief  to  the  harbor  when  the  breakwater  is  extended 
sufficiently  to  enable  an  entrance  to  be  made  into  the  extensive  interior 
basins  of  the  Lehigh  Valley  Eailroad  Company. 

It  is  desired  to  push  the  work  to  completion  as  rapidly  as  possible, 
and  therefore  an  estimate  of  the  fiill  amount  allowed  by  law  is  made 
for  the  fiscal  year  ending  June  30, 1899. 

The  contractors  are  building  and  getting  together  a  large  plant  for 
the  work  and  promise  to  conduct  their  operations  with  vigor,  and  it  is 
expected  that  when  once  fairly  started  they  will  earn  the  money  avail- 
able in  any  one  season. 

Besides  this  work  of  breakwater  extension  the  existing  stractures 
must  be  kept  in  repair,  and  the  next  river  and  harbor  bill  it  is  hoped 
will  make  provision  for  $5,000  per  year  forminor  repairs  and  a  snm  of 
$126,875  for  replacing  the  wooden  superstructure  on  1,015  feet  of  the 
old  breakwater  with  concrete. 

The  estimate  is  therefore: 

For  oontinuiiig  work  nnder  new  projeet $660,000 

For  maintenMLOe....— •••••••••••••• 136^875 
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Monejf  statement 

July  1, 1896,  balsnoe  nnocpended $127, 164. 85 

Amonnt  appropriated  by  sundry  eiTil  aet  approyed  June  i,  1897 481, 250. 00 

608,414.86 
June  80, 1897,  amoimt  expended  during  flaoal  year 11,902.13 

July  1, 1897,  balanoe  unexpended 596,512.22 

July  1, 1897,  outetaoding  liabilities $1,500.00 

July  1, 1897,  amount  oovered  by  uncompleted  oontraets..  1, 754, 267. 22 

Amount  (estimated)  required  for  completion  of  existing  project 1, 718, 750. 00 

Amount  (estimated)  required  for  maintenance 136,875.00 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 1 686,875.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundiy  oiyil  act  of  June  4, 1897. 


JSftatement  of  appropriaHon9  tmd  allofmenU  smkIs  far  (mprevimg  karber  «l  BuJMo,  N.  T,, 
firom  May  26, 1826,  to  dUpreami  Ume. 


May  26, 1826 $15,000.00 

May  19,1828 84,206.00 

April  23, 1830 15^488.00 

March  2, 1831 12,900.00 

July  3, 1832 10,300.00 

March  2,1883 81,700.00 

June  28, 1834 20,000.00 

July  7, 1838 68,500.00 

June  11,  1844 40,000.00 

August  30, 1852 14,000.00 

March  3, 1853 349.05 

March  2, 1855 452.32 

June  28,  1864 16,000.00 

July  2. 1864 37,500.00 

.Tune  23, 1866 181,000.00 

March  2, 1867 100,000.00 

April  10, 1869 89.100.00 

July  10, 1870 : 80,000.00 

March  3,1871 100,000.00 

June  10, 1872 75,000.00 


March  8, 1878 $75,000.00 

February  23, 1874 20,000.00 

June  28,  1874: 75^000.00 

March  8, 1875 100,000.00 

August  4, 1877 85,000.00 

June  18, 1878 80,000.00 

March  3, 1879 100,000.00 

June  14, 1880 90,000.00 

March3, 1881 90,000.00 

August  2, 1882 125,000.00 

Ju^  5,1884 100,000.00 

August  5, 1886 112,500.00 

August  U,  1888 225,000.00 

September  19, 1890 800, 000. 00 

July  13,1892 800,000.00 

August  17, 1884 70,000.00 

Jane4, 1897 481,250.00 


TMa 8^819,245.37 


Abstract  of  proposaU  reoehed  in  response  to  advertisement  of  July  IS,  1896,  for  repair' 
ing  Buffalo  Breakwater,  and  opened  July  88, 1896,  by  Mej.  T.  W.  Symons,  Corps  of 
Engineers, 


Artiolee  md  woik. 


ChariMA. 
Dennis, 
BnflUo, 

K.Y. 


Tearing  out  orib  work • • per  linear  foot.. 

Placing  timber  on  ioe  breaker do 

Placing  timber  on  anperBtrootiire do 

Placing  deck  plank  and  abeathing perpieoe.. 

Placing  atone  filling per  oobio  yard.. 

Placing  atone  blocks eaob.. 

Placing  deck  fender per  linear  foot.. 

Placing  spikes,  etc r. per  pound.. 

Total  esthnata •••••••• 


Gontraei  awarded  to  Charles  A*  Dennia. 
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Aheira43t  of  prapo»aU  for  extemion  of  hreakwater  and  Band-catch  pier  at  Bmfalo,  N»  Y., 
opened  November  SO,  1896,  bg  MaJ.  T,  W.  Symont,  Corp$  of  Engineer: 


VanM  and  addren  of  bidder. 


Babble  Hoand  break  water. 


Bnbblestone. 


P4 


of 

1^ 


"6 
I 

H 
If 

f 
I 


Knbbleitone 
in  Canada. 


5    5 


o  d 
d  0 


1^ 


15 


Ml 

S  «  d 

Pk 


Transport- 
ing ru  Dble- 
stone  trom 
Canada. 


I 


n. 

li% 
Hi 

IS 
li 


Andrew  Onderdonk,  New  York, 

N.Y 

Hnffbes  Bros.  &  Bangs,  Syracuse, 

Bnflblo'  Dredging '  Co.','  Buffalo, 
N.T :. r. 

Hingston  &  Woods,  BnflUo,  N.  Y 
James  B.  DonneUj,  Buffalo,  N.  Y. 
Charohyard  &  Dnnbar,  BuffUo, 

McArthurBrii'CoVcblcago,  111. 
Tbe  National   Contracting  Co., 

New  York  City - 

Chicago   Star  Gonstniction  and 

Dredging  Co.,  Cbicaso,  111. 

Breymanu  Bros.,  Toledo,  Ohio  ... 
L.  P.  &.3.  A.  Smith  Co.,  Cleveland, 

Ohio ..; ' 

Christie  &  Low,  Chicago,  111 


$L00 

LOO 

.00 

'".'to' 

.75 
.07 


LOO 
Li6 


LOO 
.88 


10.80 
.80 
.80 


.60 
.78 


.80 
L90 


LOO 
.70 


Ota. 
26 

18 

37 

"20* 

85 
80 

10 

82 
23 

85 
20 


$L02 

L25 

LOO 

3."i6 

L80 
LOS 

2.40 

2.50 
2.60 

2.20 
L76 


$0.65 
.76 
.60 


Oti. 
45 


$0.84 
LOO 
LOO 


OU. 
45 


OU. 
35 


$Loe 

.25 
.80 


LOO 
"."63 


LOO 
L35 

LOO 

"i'oo' 
'i'ib" 


.80 
.60 


.60 
.'45 


Name  and  addxeM  of  bidder. 


Andrew  Onderdonk,  New  York, 

N.  Y .- 

Hughes  Bros.  &  Bangs,  Syracuse, 

Buffklo''Droidging''Co.,  BuMdo, 

N.  Y 

Hingston  &  Woods,  BuflUo,  N.  Y . . 
James  B.  DonneUv,  Buffalo,  N.  Y . 
Churchyard  8c  Dunbar,  Buffalo, 

N.  Y 

McArthur  Bros.  Co.,  Chicago,  HI. 
The    National   Contracting  Co., 

NewYorkCity , 

Chicago  Star  Construction  and 

DredglngCo.,  Chicaf o,  HI 

Breymann  Bros.,  Toledo,  Ohio 

L.  P.  &  J.  A.  Smith  Co.,  Cleyeland, 

Ohio 

Christie  &  Low,  Chicago,  HI 


Timber  crib  breakwater. 


From  Bubble  Mound 
to  south  harbor  en- 
trance. 


Exca- 
vating 
trench. 


^1 
11 


S-E 


i 


a 
C3^ 


OU. 
23 

IS 

27 

181 

18 


16 


Bubble- 
stone  in 
founda- 
tion. 


II 


d 

II 


From  south  harbor 
entrance  to  Stony 
Point. 


Ezc»- 
vating 
trench. 


li 


■Op 

li 


.sis* 


^^  ".2 


(Kit. 

$L00$0.80  19 


LOO 
I 
.00 
.98. 

.7. 

.75' 
LOO 


.86     .69 


LIO 
L45,  L20 


LOO   LOO 
.88,    .70 


19 


11 


.•^ 


OU. 
23 

18 

27 

18* 


16 


Bubble 

stone  in 

fonnda. 

tion. 


gi 


ll 


$L00 
LOO 
.90 


$0.80 


II 

1! 


80  92.87 


.80 


109.60 
100.00 
.70,  .64  82.40 


.76 
LOO 


.86 


LIO 
L45 


LOO 
.88 


90.00 
94.00 


86.00 


.88100.00 
1. 20 125. 25 


L0011L60 
.70,112.00 


$04. 00  $16. 00 
6.00 


I 

.a 
I 

I 


$50.00 

86u00 

27.60 
42.00 


4.60 

16.60   

10.00  15.00 


9.00 
15.00 


10.00 


20.00 
10.80 


14.00 
16.00 


28.50 
56.  UO 


30.00 


50.00 
35.00 


46.00 
60.00 
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AhBtraot  of  praposali  for  extmuion  of  hredbwater  and  Bond-caieih  pier  at  Bt^alo,  H.  T., 
1  NovmAor  80, 1896,  alo.— Oontinned. 


Vmda  and  address  of  lilddar. 


Ssad-esteli  pisr. 


e 


It 


HI 

r 


2- 


!'?§ 

••-i 
g— * 


l=*. 


m 


|s§i 


TotaL 


Andrew  Onderdonk,  Kew  York, 

K.T ?!. 

Hushes  Bros.  &  Bangs,  Syraoase^ 

Bufhlo    Dredginff'  Co.,  Bnfblo, 

N.Y 

Hingston  &,  Woods.  BnfUo,  N.  T. 
James  B.  DonneUv,  Bnilklo.  N.  T. . 
Clinrchyard  &  Ilnnbar,  Bnilldo, 

N.  Y >. 

MoArthar  Bros.  Co.,  Chicago,  HI. 
The  l^ational  Coniraotlng  Co., 

New  York  City 

Chicago   Star  Constraotion  and 

DredglngCo.,  Chicaco,  HI 

Breymann  Bros.,  Toleiao.  Ohio 

L.  !<.  &  J.  A.  Smith  Co.,  Cleyeland, 

Ohio 

Christie  &  Low,  Chicago,  SI 


$11.00 
IS.  00 
7.00 


$10.00 
ILOO 
6.00 


$9.00 


9.00 


9.60 
8.00 


9.00 
10.80 


7.98 
IS.  00 


8.76 


7.00 
7.80 


9.00 


8.00 
9.80 


6.00 
U.00 


6.00 
'6.'66' 
6L76 


$0.16 
.86 
.81 


OenU. 

4 

H 

8 


$2.00 
.86 
.26 


$L00 

LOO 

.90 


7.00 
8.00 


.86 

8.00 


8.88 

.86 


?l 


8 
41 

8 
4 


.10 
4.00 


.76 


160 

.76 


LOO 
LOO 


.80 
LIO 


LOO 


L16 
LOO 


LOO : 

LOO  I 


$2,094,284.00 

al,766,450.68 

8,271,084.75 

700,402.60 

8,092,560.10 

a,081,21L69 
2,06L867.75 

1,977,862.76 

2,806,782.75 
2,762,152.18 

2,642,907.75 
2,180,762.00 


•Aooeptod. 
LUi  of  oontraott  in  force  ai  doee  ofjiecdl  yaor. 


H  sme  of  contractor. 


Bate  of  con- 
tract. 


Date  of 
approTaL 


Bate  of 

beginning 

work. 


Bate  of 
erpiration. 


HnghesBros.  &Bangs, 
Syracase,N.Y. 


Jan.  27,1897 


Bo. 


Feb.  19,1807 
.....do 


Bo. 


Jan.  88,1887 


May  19,1887 
Jmia  1,1897 
••••.do  ••••■• 


Jan.    LlMl 


For  extension  of 
breakwater  and 
sand-cstch  pier. 

For  deliyering  stone 
in  Canada  for 
breakwater. 

For  transporting 
stone  from  Canada 
to  breakwater. 


COMMSRCLkL  STATI81IC8  OF  BUFFALO  HABBOB,  NBW  TOBK. 
[Oompiled  from  annual  xeporta  of  tlia  Marohanti*  Exchange  of  BnilUo,  K.  T.] 


▼eaaabftvn. 

ArrlTala. 

Bepartareo. 

Vomber. 

Tonnage. 

Knmber. 

Tonnage. 

Bomestio  porta 

foreign  jtoru..  •••••••••••■•••.•«•«••  »««.•«••••••••••••■■ 

4068 
1,088 

6,829,088 
878.441 

4,227 
1,075 

6,262,864 
282,863 

Tots] 

6,144 

6,607,479 

6,808 

6,545,787 

Total  arrivals  and  departnrsas 

Vessels 

Tonnage , 

Increaiie  of  lake  tonnage,  1896  oyer  1806 

Amount  of  reyenue  colleoted,  year  ending  Becember  81, 1896.. 

Value  of  imports,  year  ending  Becemberll,  1896 

Value  of  exports,  year  ending  Becember  81,  1896 , 

Enrolled  tonnage,  port  of  Bnffldo,  1806,  gross  tonnage 


10,448 

lL05a.206 

.tons..  1,440,783 

eh93^'no.'n 

a  8, 306, 913. 00 

•4,783,584.00 

198,769.89 


•Inclndes  for  port  of  Tonawanda,  embraced  in  BnHUo  Creek  distrld. 
9  All  on  rail  transportation. 
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Beoeipta  (y  M«. 


ArtideB. 


1801. 


1809L 


1806. 


Barley 

Corn 

Com  meal 

Floor 

OatB 

Bye , 

Wheat 

Flaxseed 

Feed 

Malt 

Oatmeal 

Pease 

OUcake 

Seeds 

Lumber , 

Timber 

Laths 

Shingles 

Posts 

Ties 

Staves 

Stare  bolts 

Copper 

Copper  matte.. 
Iron  ore., 
Iron,  pi^ 

Spelter] 
Cheese. 

Fish 

Glnooee.. 
Hay..... 
Laid..... 
Pork.... 

Soap 

Starch... 
Wool.... 


pip 

»r]^tea., 


Tons. 

104,066 

858,876 


Tons. 

110,428 

088,056 


605, 147 

109,266 

156,805 

2,308,370 

177, 030 

80,110 

11,010 

800 

6,576 

80,663 

8,875 

450,776 

857, 170 

1,378 

5,880 

2,240 

17,803 

170 

14,608 

60.034 

26,420 

421,800 

30,730 

27,038 

6,804 


055,120 

264,004 

36,863 

2, 347, 307 

163,337 

110,671 

8,502 

8,860 

2,015 

41,052 

5,500 

623,215 

630,000 

3.363 

6,060 

700 

28,488 


Tont. 

188,005 

1,175,650 

4,172 

1,035,085 

831,202 

18,040 

8,047,318 

136,542 

122,800 

0,801 


2,030 

20,051 

6,807 

601,814 

886,000 

8,813 

6,007 

168 

18,075 


11,840 
84,860 
16,050 
224,720 
46,160 
25,300 
6,202 


10,128 
64,030 
18,770 
243,442 
83,860 
84,488 
0,002 
66 


12,600 


88,810 


18,123 
4.821 


20,784 
8,440 


18,841 


6,964 


48,262 

68,171 

16,660 

1,854 

625 

840 

2,800 


Tons, 

207,002 

843,277 

2,848 

1,125,876 

248,064 

14,033 

1,505,824 

41,440 

133,250 

18.420 

6,265 

8,510 

16,886 

2,384 

410, 170 

228.000 

1,062 

12,618 

653 

14,700 

840 

7,002 

98,658 

8,762 

806,670 

26,824 

21,855 

12,400 

75 


78,012 
44,824 
61,601 
8,666 
474 
1,651 
7,816 


Ton*. 

1,080,800 

2,242 

870,230 

355,700 

24,405 

1,417,680 

106,770 

117,880 

8,561 

1,506 

4,786 

18,530 

046 

404,701 

144,885 

1,230 

11,110 

2,701 

10,040 

480 

8,142 

88.030 

27,475 

600,004 

88,122 

16,877 

6,855 

288 

4,742 

22,082 

1,300 

16,805 

262 

278 

800 

8,167 


Tont. 

897,566 

1,258,184 

10,002 

1,038,418 

641.720 

122,343 

1,648,824 

251,100 

14,013 

704 

8,284 

4,780 

1,602 

751 

852,500 

68,181 

1,062 

12,470 

780 

1,406 

778 

6,085 

102,180 

42,810 

443,073 

18,885 

626,550 

1,086 

200 

8.035 

100,636 

18,896 

46,307 

8,412 

1,035 

2,410 

6,772 


Total. 


6,614.008 


6,600,028 


6,447.730 


5,606,402 


6,678,428 


7.272.067 


BeoeipU  hy  lake  during  the  yeare  ending  December  SX,  1896  and  189$. 


1806. 

1890. 

Tons. 

Percent. 

Tons. 

Percent. 

Grain, floar, malt, and  seed  products. ......•••••. ••..•••• 

4,281,118 

678,288 

668,858 

50,650 

76.74 
10.86 
12 
.90 

6,408,480 
443,301 

1,234,648 
100,003 

74.80 

LTimber  and  timber  produols •••.... 

6.10 

16.08 

Miaoellaneons " 

2.62 

Total ••••• • •..••••.•••••••. 

6,678.428 

100 

7,272,067 

100 

SkipmenU  hg  lake /rem  Buffalo  Harbor  for  ike  geare  1S9B,  X89S,  1894, 1895,  and  1896. 


Arttdes. 

1892. 

1898. 

1894. 

1806. 

1896. 

Coal 

Tont. 
2,862,830 
88,036 
21,688 

IVmt. 
2,703,678 
66,166 
37,861 

Tons. 
8,485,256 

71,418 
104,845 

Tons. 
2,620,768 
78,766 
100,362 

Tons. 
2,400.068 
04,466 

Cement  and  plaster 

sit!!?."...™..:;.::".."..;:;;..... 

04,184 

Total 

2,076.180 

2,982,088 

2,850,470 

2,991^000 

2,800.052 
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ShipmenU  hy  lah$  during  ike  yean  ending  Deoemher  31, 1896  and  1896. 


AjtidM. 

U06. 

1890. 

Tons. 

Percent. 

Tons. 

Percent. 

Goal 

2,020,768 
78,760 
100,302 
192,004 

S7.00 
2.08 
8.80 
0.41 

2,400.008 
93,937 
94,134 
211,384 

85.73 

f'pmnnt  and  niAAtor  ........••.......>•>•.■■«■■■••■■■■«■> 

3.30 

Salt          ...: 

3.36 

Sairar. ...................•.•.•«•.•.•■••••>•-.•*-■->-••••■ 

7.65 

Total 

2.991,900 

100 

2,799.628 

100 

The  following  Btatiotios  of  the  canal  commerce  of  Buffalo  are  also  compiled  from 
the  report  of  the  Buffalo  Merohante'  Exchange: 

Canal  clearances  during  the  year  1896 • 5,788 

Tonnage  of  freight  coming  to  Buffalo 398, 191 

Tonnage  of  freight  leaving  Buffalo 1,172,652 

Number  of  steamers  and  canal  boats  navigating  from  Buffalo  on  the  canal, 

about 1,250 

Average  freight  rate,  Buffalo  to  New  York,  for  wheat  and  com  per.bushel.        $0. 037 

The  following  gives  the  canal  clearances  for  the  last  twelve  years : 


1885. 
1H86. 
1887. 
1888. 
1889. 
1890. 


5,670 
7,414 
7,926 
5,968 
6,855 
6,429 


1891. 
1892. 


6,312 

5,460 

7,725 

6,621 

1895 4,546 

1896 5,788 


1894. 


For  comparison  the  following  statement  of  the  last  three  years  is  given: 


1804. 


1895. 


1890. 


Tons  of  articles  reoeired  by  cansl. . 
Tons  of  articles  sent  by  oai   ' 
Value  of  articles  received.. 

Value  of  articles  sent 

Barrels  of  flour  sent 

Bushels  of  grain  sent 


418.081 

1.487,293 

(24,700,808 

$37,806,302 

3,028 

48,428.621 


866,184 

709,840 

080.299,508 

$20, 279, 881 

900 

30,230,114 


898,191 

1,172,652 

$35,036,604 

$31, 608, 123 

04,560 

86,709,258 


Assuming  that  the  number  of  arrivals  of  canal  boats  equaled  the  number  of  clear- 
ances, the  grand  total  of  the  commerce  of  Buffalo  carried  on  by  lake,  river,  and  canal 
for  the  season  of  1896  is  as  follows: 

Arrivals  and  departures,  lake  andriver..... • 10,446 

Arrivals  and  departures,  canal ••• 11,576 


Total  arrivals  and  departures 22,022 


Tons. 


Beceipts  of  freight  by  lake  andriver 7,272,067 

Shipments  of  freight  by  lake  and  river 2,800,052 

Receipts  of  freight  by  canal 398, 191 

Shipments  of  freight  by  canal 1,172,552 


Total  shipments  and  receipts  by  water 11,642,862 

The  amount  of  wheat  and  breadstuffs  going  east  by  canal  in  1895  was  the  lowest 
for  many  years,  and  the  canal  freights  were  the  lowest  ever  known,  the  average  rate, 
Buffalo  to  New  York,  fsa  wheat  and  com  having  been  only  2^  cents. 
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MM  4. 

IMPBOVEMENT  OF  TONAWANDA  HABBOB  AND  NIAGABA  BIVEB,  NEW 

YOBK. 

Original  condition. — In  its  original  condition  the  navigation  of  the 
Niagara  River  from  Lake  Erie  to  Tonawanda  was  obstructed  by  several 
reefs  and  hummocks  which  materially  limited  the  draft  of  the  vessels 
traversing  it.  The  water  in  the  harbor  between  Tonawanda  Island  and 
the  main  shore  was  shoal,  and  the  river  in  some  places  had  a  very  swift 
current.  The  object  of  the  improv^ement  is  to  provide  a  navigable 
channel  from  the  head  of  the  Niagara  River  at  Lake  Erie  to  the  north 
end  of  Tonawanda  Harbor,  and  to  dredge  that  harbor  to  a  depth  per- 
mitting its  use  by  vessels  drawing  16  feet. 

Project  for  improvetnent — To  remove  obstructions  so  as  to  make  a 
channel  400  feet  wide  and  18  feet  deep,  which  includes  work  at  the 
following  places: 

1.  On  the  <' Horseshoe  Beef  at  the  entrance  to  Niagara  Eiver. 

2.  On  the  shoal  at  the  head  of  Strawberry  Island. 

3.  A  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake  Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888. 

By  the  terms  of  the  river  and  harbor  act  of  June  3, 1896,  the  project 
is  extended  to  include  the  river  to  the  north  line  of  the  village  of  ^orth 
Tonawanda. 

The  cost  of  the  work,  as  estimated  in  1891,  was  $1,152,987.93.  This 
does  not  include  the  work  necessary  between  Tonawanda  Island  and 
the  north  line  of  the  village  of  North  Tonawanda,  nor  that  require<l  in 
the  main  river  abreast  of  Tonawanda  Island,  to  which  the  project  has 
been  extended  by  the  terms  of  the  river  and  harbor  act  of  June  3, 1896. 

The  amount  expended  on  the  general  project  up  to  June  30, 1896,  was 
$295,968.20. 

At  this  time  the  channel  through  the  Horseshoe  Beef  had  been  com- 
pleted. This  channel,  as  completed,  is  400  feet  wide  and  18  feet  deep 
at  mean  lake  level,  excepting  a  few  small  patches  of  rock  over  which 
there  is  a  least  depth  of  17^  feet.  The  length  of  the  channel  is  1,500 
feet. 

At  Strawberry  Island  the  reef  was  excavated  to  the  depth  of  18 
feet  for  a  width  of  160  feet  over  about  two-thirds  of  the  length  of  the 
reef.    The  remaining  one-third  has  a  depth  of  16^  feet. 

At  Tonawanda  Harbor  a  dredge  cut  20  feet  wide  was  made  to  the 
depth  of  18  feet  along  nearly  all  the  length  of  the  harbor  front  of  Ton- 
awanda Island. 

During  the  fiscal  year  ending  June  30, 1897,  there  was  expended  on 
the  project  $42,488.96. 

Work  was  done  during  the  year  on  Strawberry  Island  Shoal,  at  the 
foot  of  Tonawanda  Island,  and  in  the  harbor  between  this  island  and 
the  main  shore.  As  a  result  of  the  operations  the  channel  through  the 
Strawberry  Island  Beef  has  the  full  depth  of  18  feet  and  is  practically 
180  feet  wide.  A  channel  200  feet  wide  and  full  18  feet  deep  has  been 
excavated  through  the  shoal  at  the  foot  of  Tonawanda  Island,  and  the 
most  bothersome  lumps  and  ridges  have  been  removed  from  the  chan- 
nel between  the  island  and  the  main  shore. 

The  object  of  the  extension  of  the  project  to  the  north  line  of  North 
Tonawanda  was  to  enable  needed  work  to  be  done  on  a  shoal  off  the 
foot  of  Tonawanda  Island,  which  work  was  not  included  in  the  original 
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project  and  estimates.  At  some  distance  below  the  island  there  is  a 
deep  pool,  and  by  excavating  across  the  shoal  this  conld  be  reached. 
Beyond  the  pool  no  work  is  demanded  by  any  present  interests  of  com- 
merce. 

REPORT  OF  OPERATIONS. 

Work  under  this  project  has  been  done  by  hiring  dredges  and  drill 
boats  by  the  day.  This  is  found  the  most  satisfactory  method  on 
account  of  the  variable  and  indeterminable  qualities  of  materials  to  be 
excavated. 

Work  began  on  Strawberry  Island  Beef  soon  after  the  contract  was 
signed.  On  October  1  the  marine  drill  boat  Thor  came  to  the  work 
and  was  set  in  position  on  the  range  of  the  west  side  of  the  channel 
excavated  the  year  before  and  at  the  upi>er  limit  of  the  rock  to  be  exca- 
vated. From  the  exi>erience  gained  the  previous  year  it  was  decided 
to  drill  the  holes  8  feet  apart  in  the  rows  and  9  feet  between  rows, 
and  to  drill  to  19  feet  below  mean  river  level,  but  never  less  than  3 
feet  deep.  Four  rows  of  holes  were  included  in  each  cut  except  the 
last  two  cuts.  When  the  rows  in  a  cut  were  completed  the  boat  was 
moved  downstream  and  another  position  on  the  cut  drilled  and  blasted, 
and  this  continued  until  deep  water  was  reached,  when  the  upper  ena 
of  another  cut  was  commenced.  This  method  of  successive  movements 
was  rendered  necessary  because  the  drill  boat  could  not  be  held  broad- 
side to  the  current. 

On  November  27  the  drill  boat  finished  at  the  east  limit  of  the  channel 
and  was  set  in  position  west  of  the  160-foot  range,  where  a  cut  of  twelve 
rows  of  holes  9  feet  apart  was  drilled.  On  December  17  the  softer  rock 
in  this  cut  was  reached  and  the  drill  boat  was  discharged.  To  remove 
the  rock  thrown  up  by  the  drilling  and  blasting  and  some  softer  rock 
and  hardpan  three  dredges  were  employed. 

On  October  13  one  dredge  came  to  the  work  and  began  excavation 
above  the  drill  boat. 

On  October  17  and  on  December  24  the  other  dredges  were  put  to 
work.  The  effort  was  made  to  complete  a  channel  at  least  160  feet 
wide  during  the  season.  Whenever  the  dredges  became  crowded  in 
the  drilled  and  blasted  portion,  one  or  more  were  set  to  work  on  the 
softer  rock  above  it,  or  on  the  west  of  the  160-foot  range.  The  final 
cut  east  of  the  160foot  range  was  finished  and  the  last  two  dredges 
discharged  on  January  13^  1897. 

The  following  is  a  summary  of  the  operations  and  cost  of  drilling 
and  blasting  in  the  Strawberry  Island  Ghannel  during  the  season  of 
1896  to  make  it  possible  to  dredge  the  rock  to  a  depth  of  at  least  18 
feet  below  mean  nver  level: 

Work  of  dHll  hoot 

Days' work  of  diiU  boat  (days  of  8  hoan) 168.44 

Square  yards  diiUed  and  bhwted 18,628 

Amount  paid  contractors $12,801.25 

Cost  per  square  yard  driUed  and  bhwted $0,939 

Blasted  rock  removed,  cubic  yards,  scow  measure 28,775 

Cost  of  drilling  and  blasting  per  cubic  yard  of  rock  remoyed $0. 64 

Work  of  dredget. 

Total  nmnber  of  days'  work  of  dredges  (days  of  8  hours) 206. 68 

Cubic  yards  of  rock  and  bardpan  removed 82,807 

Amount  paid  oontractors $15,061.81 

Cost  per  oabio  yard  dredging $0,466 
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The  dredges  worked  as  follows:  Dmy. 

On  unblasted  rock •••• • • »...  61.37 

Ondrilled  and  blastedrock 133.04 

Onhardpan 9.12 

Total 203.53 

Cubio  yards  dredged,  scow  measure: 

Unblasted  rook 6,657 

Blasted  rock 23,755 

Hardpan I,8d5 

Total 82,307 

Cost  per  cable  yard  dredging,  scow  measore: 

Unblasted  rock 10.682 

Blastedrock .414 

Hardpan .356 

It  is  believed  that  one  of  the  best  methods  of  estimating  snch  work 
as  that  of  drilling  and  blasting  and  removing  rock  of  nearly  uniform 
depth  is  by  the  square  yard  of  surface  gone  over,  and  upon  this  basis 
the  following  summing  of  the  operations  and  cost  of  excavating  i>er 
square  yard  of  the  channel  is  prepared: 

Work  of  dredffes  (days  of  8  hours) 133.04 

Square  yards  oredged  over 10,840 

Amount  paid  contractors $9,844.95 

Cost  per  square  yard,  dredging $0. 908 

Cost  per  square  yard,  driUing  and  blasting $0,939 

Cost  of  remoying  rock,  per  square  yard $1,847 

Work  began  on  the  shoal  at  the  foot  of  Tonawanda  Island  on  Sep- 
tember 14, 1896,  with  one  dredge,  and  two  days  after  another  dredge 
was  put  to  work.  Operations  were  continued  with  these  two  dredges 
until  December  30,  1896,  with  the  exception  of  a  short  time  when 
removed  temi)orarily. 

The  material  excavated  was  very  hard  to  dig,  it  being  a  more  or  less 
cemented  mass  of  clay,  gravel,  bowlders,  etc.  The  dredges  employed 
were  of  the  dipper  type  and  loaded  the  excavated  material  into  dump- 
ing scows,  which  were  towed  to  a  selected  dumping  ground  and  dumped. 
Some  of  the  bowlders  were  too  large  to  pass  through  the  dipper,  and 
it  was  found  that  the  best  way  to  disi)ose  of  these  when  raised  was  to 
tow  the  dredge  to  the  dumping  ground  and  lower  the  bowlders  to  the 
bottom  with  the  dipper. 

The  cut,  as  completed,  begins  in  deep  water  at  its  upper  end  and 
extends  to  deep  water  at  its  lower  end.  It  is  1,050  feet  long  and  200 
feet  wide,  and  was  excavated  to  a  depth  of  not  less  than  18  feet  below 
mean  river  level.    The  following  is  a  summary  of  the  work  done: 

Work  of  dredees  (days  of  8  hours) 195.81 

Hardpan  and  bowlders  dredged,  cubic  yards,  scow  measure 82, 841 

Amount  paid  contractors • $14, 458. 12 

Cost  per  cubic  yard  dredged • •••••  ••••• $0. 44 

TONAWAin>A  HABBOS. 

On  the  30th  day  of  April,  1897,  a  dredge  was  set  to  work  within  this 
harbor,  and  on  the  31st  day  of  May  another  was  set  to  work,  and  oi>era- 
tions  with  them  continued  until  the  close  of  the  fiscal  year. 

In  previous  years  a  channel  had  been  dredged  to  16  feet  deep  in  the 
center  of  the  harbor,  but  the  natural  bottom  remained  between  this 
work  and  the  docks  on  the  east  side,  except  in  some  oases  where  pri- 
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yate  enterprise  had  dredged  a  vessel  width  along  the  dock.  This  shoal 
had  been  cat  through  or  was  naturally  low  at  one  point,  and  all  the 
deeper  draft  vessels  came  into  the  docks  at  this  point.  The  channel 
along  the  docks  was  so  narrow  that  the  larger  vessels  had  to  wait  until 
the  vessels  at  the  dock  near  this  depression  were  removed  before  going 
beyond  them. 

As  it  wa43  thought  the  money  available  would  not  be  suJQScient  to 
remove  this  obstruction  for  its  whole  length,  work  was  begun  1,400  feet 
below  the  slip,  near  the  bridge,  and  continued  to  the  lower  end  of  the 
«1ocks.  This  portion  of  the  work  has  been  completed,  and  work  has 
been  started  on  the  necessary  excavation  of  the  harbor  along  the  shore 
below  the  bridge,  to  connect  with  the  portion  already  excavated.  Some 
of  the  material  excavated  has  been  soft  and  easy  to  dig,  Vut  a  consid- 
erable portion  has  been  quicksand  hardpan,  and  so  very  hard  that 
efforts  to  dredge  in  the  past  were  abandoned  and  docks  built  at  this 
part  of  the  work  were  built  on  cribs,  as  steel-shod  piles  could  not  be 
driven. 

The  following  is  a  summary  of  the  operations  and  cost  of  dredging 
in  Tonawanda  Harbor,  below  the  bridge,  to  increase  the  depth  to  at 
least  18  feet  at  mean  lake  level,  to  June  30, 1897: 

Work  of  dredges,  days 109|/r 

Clayi  gravel,  and  hardpan  dredged,  onbie  yards,  soow  meaame..  ..••••..       29, 015 

Amount  paid  contractors $8,068.31 

Cost  per  cubic  yard  dredged $0,278 

As  there  is  no  satisfactory  map  of  Tonawanda  Harbor,  a  boatman  was 
hired  with  his  boat  for  27  hours,  extending  over  three  days,  and  with 
the  help  of  men  from  the  dredges  lines  of  soundings  not  over  100  feet 
apart  were  made  from  the  slips  below  the  bridge  to  a  line  joining  the 
Lron  and  Steel  Company's  dock  with  the  dock  at  the  lower  end  of  the 
island.  Stations  on  each  side  of  the  river  had  before  been  measured 
and  marked.  As  no  map  shows  all  the  angles  in  the  docks,  a  base  line 
was  measured  on  the  bridge,  and  a  system  of  triangles  measured  to  the 
end  of  the  island  with  intersecting  courses  from  the  transit  stations  to 
the  various  angles  in  the  dock  lines  and  the  stations  used  in  sounding. 
This  has  been  done  without  any  additional  outlay  except  the  boatman 
mentioned  above.  It  has  taken  much  time  because  of  so  much  rainy 
weather  and  the  obstruction  of  points  by  vessels  and  piles  of  lumber. 

BBMABK8. 

The  originally  estimated  cost  of  the  project  in  1891  was  (1,152,987.93. 
A  very  large  part  of  the  work  embraced  by  the  project  and  its  exten- 
sion has  been  done  at  a  cost  much  below  the  original  estimate. 

Taking  the  sum  of  the  appropriations  ($360,000)  from  the  original 
estimate  leaves  (802,987.93.  The  knowledge  gained  in  the  conduct  of 
the  work  indicates  that  but  a  portion  of  this  sum  will  be  required  to  do 
all  the  necessary  work  embraced  in  the  original  project,  and  such  work 
as  is  at  all  required  in  the  extension  of  the  project. 

It  may  be  explained  that  the  project  was  extended  to  the  north  line 
of  the  village  of  North  Tonawanda  in  order  to  enable  work  to  be  done 
on  the  shoal  just  north  of  Tonawanda  Island  and  abreast  of  this  island. 
Ko  good  purpose  would  be  subserved  by  extending  the  channel  400  feet 
wide  and  18  feet  deep  through  the  shoal  river  along  the  north  front  of 
l^orth  Tonawanda. 

Recent  experiences  of  vessels  and  an  examination  made  by  this  office 
indicate  a  lumpy  condition  and  some  shoal  ridges  in  the  main  channel 
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abreast  of  Tonawanda  Island,  which  will  reqaire  much  work  to  give 
the  projected  channel  18  feet  depth  and  400  feet  width.  This  work  is  not 
specified  or  estimated  for  in  the  original  project  and  estimate,  but 
properly  comes  within  the  extended  project 

The  commerce  of  Tonawanda  is  large  and  increasing,  and  it  is  in  a 
high  degree  desirable  that  all  impediments  be  removed  which  interfere 
with  vessels  drawing  16  feet  of  water  reaching  the  docks.  An  appro- 
priation of  (250,000  is  estimated  for  as  the  amoant  which  can  profitably 
be  expended  daring  the  next  fiscal  year  nnder  the  project 

Money  staiemenU 

July  1, 1896,  balance  unexpended $54,031.80 

May  12, 1897,  repayment  to  appropriation 1. 00 

54,082.80 
Jane  30, 1897,  amonnt  expended  dnring  fiscal  year 42, 488. 96 

July  1, 1897,  balance  unexpended 11,543.84 

July  1, 1897,  outBtanding liabilities $400.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 7, 893. 22 

8,293.22 

July  1, 1897,  balance avaiUble 3,250.62 

(Amount  (estimated)  required  for  completion  of  existing  project 802, 987. 93 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cItU  act  of  June  4^  1897. 


▲FPBOFBIATIOirS. 

Act  of— 

August  11,1888 $100,000 

September  19,1890 75,000 

July  13,1892 75,000 

August  17, 1894 50,000 

June  3, 1896 50,000 

Total 850,000 

May,  1897,  repayment 1 

Jhstraet  of  propoaaU  received  in  retwMMe  to  €idv0rtiserMnt  of  AuguH  7, 1898,  amd  opened 
jSeptmber  7, 18$6,  hy  M^f,  T.  W,  8ymon»^  Corps  of  JBngineere. 


Ko. 

Name  and  addma  of  bidder. 

Tnmiabing 
ftnd  oper- 
ating diiU 
boat  per  day 
of  8  hours. 

Famishing 
and  operat- 
ing dredgea 
each  per  day 
of  8  hoora. 

Famishing 
and  oper- 

hoars. 

Bemarks. 

1 
S 

Hi ngaton  A  Woods,  BniEao,  ZT.  Y. 
Wm.  J.Baly.  Ogdenabnig,  K.  Y.. 

$7flL00 
84.00 

$74.00 
88.00 

$18.00 

ao.oo 

Aocepted  and  oon- 
tnustmade. 

Contraet  in  force  at  close  ofJUoal  year. 

Kame  and  addroM  of 

Date. 

Dftteofap. 
proyal. 

Date  of  begin- 
ning work. 

Dateofezpi. 
ration. 

Bemarks. 

HingjtoiiAWoods, 
BnifiJOiH.Y. 

s^Hirn 

S^tM^ltM 

Bep%,14,ine 

Hot.  80, 1807 

Forfarnishinff  and 
operating  dreaging 
plant  in  Niagara 
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OOmaBCOAL  STATISIIOB  of  TOHAWANDA  harbor  AHD  HIAGARA  RIVXR^  NBW  TORK9 

BY  LAKX  AND  RIYXR. 

Jrrivdh  and  dtg^artm^  ofve$99l$for  the  jfear  mdimg  Dtoember  SI,  1896. 
[Fnniilied  lnj  the  ooQeoton  of  cnstomi,  BnfflJo  Creek  and  Niagen  dietriote.] 


TeoiOto. 

▲niTa]aftaB»- 

BMM. 

Foreign  porta. 

Home  porta. 

Foreign  porta. 

Ko. 

Tona. 

Ko. 

Tona. 

Ho. 

Tona. 

Ko. 

Tona. 

Bnffido  Greek.... 
mafsn 

/steam 

iSailaiidbazgaa 

307 
187 
881 
489 

44,117 
80,308 
126,240 
100,808 

84 

0 
31 
88 

307 
188 
880 
430 

43,480 
78.021 
122,777 
196,730 

80 
18 
13 
31 

1,M6 
1,834 
8,620 

6,080 

Total 

1,314 

449,494 

07 

16*770 

1,190 

489,964 

83 

12.230 

ToM  arrivdU  tmd  iUporiiwrn  {rtgiaUtr^dUmmage). 


1006. 

1800. 

Diatriet 

▲rriTala. 

Departnrea. 

AiriTala. 

Ko. 

Tona. 

No. 

Tona. 

No. 

Tone. 

No. 

Tona. 

Buffklo  CSreek...... ........ 

370 
079 

111,904 
320.688 

366 

090 

106,004 
880.179 

487 
874 

120,016 
830.249 

489 
842 

184, 621 

Niagara 

827,060 

Total 

949 

483,493 

961 

486,278 

1,811 

406^204 

1,281 

462,180 

Increase  of  tonnage  1800  orer  1806 tona..  49,079 

Greatest  draft  of  reeaela feet..  18^ 

Amountof  revenue  colleoted  year  ending  December  31, 1890 None. 

Value  of  foreign  importa.  Niagara  diatriet  only,  jear  ending  Deoember  81, 1890 0304, 407 

Valne  of  foreign  exporte,  year  ending  December  81. 1886 None. 

Enrolled  tonnage,  port  of  Tonawanda Noreoord. 

New  linea  of  tranqportation  eatabliahed •••  Nona. 

[OompOad  ftom  the  report  of  tbe  BnflUo  Merchanta*  Bxchanga.] 


Artldea. 

1800. 

1801. 

1803. 

1806. 

1894. 

1806. 

1890. 

Lnniber  •••••••••••■•.••>. 

Torn. 
8,300 

IVmt. 

884,040 
0,807 
3,063 

2bn«. 

8n,600 

6.187 

1,601 

001 

768,800 
8,081 
8,806 

Tom. 

713,007 
8,770 
31134 

Tona. 

787,303 
4,067 
3,187 

Ttm$. 

831,797 

4.306 

1,708 

186 

Bhinslea  ......••.....•••. 

Latha 

Pioketa 

poste - 

793 

1,300 

3,614 
08,884 

•"•  "4,870* 

700 

17,813 

1,107 

7,860 

U0,464 

31,730 

8.871 

4,050 
6,073 

Railroad  tiea,  telegraph 
poles,  etc. ..•.>•  •*..•..• 

8,003 

81,888 

86.773 

7,738 

1,140 

6,153 
00,017 
11,808 

1,400 

Iron  ore. ...>..••••••..••■ 

184.438 
4.770 
0.097 

Pig  iron 

Palp  wood 

900 

16.770 

35,270 
8  772 

Timber •• «-. 

786,000 

1,060 

Total. 

3,001,300 

801,007 

990,870 

800,143 

888,307 

804,400 

1,016.800 

sua  97 ^190 
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BeceiptB  iniom  and  percentages  for  the  yeare  ending  Deeember  SI,  1894, 1895,  and  1896. 


18M. 

1896. 

1896. 

Articles. 

Tons. 

Per- 
oentage. 

TOD«. 

Per- 
oentage. 

Tons. 

Perw 
oentage. 

Timber  ftnd  timber  DrodnotB ...••..... 

789,618 
98.754 

88.22 
11.78 

768,868 
140,645 

84.28 
16.72 

867,101 
148,295 

85.4 

Iron.  ooDBer.  etc 

16.6 

Total 

888,267 

100 

894,408 

100 

1,016,896 

100 

The  following  table,  giving  the  entrances  and  clearances  at  Tonawanda  since 
1890,  is  compiled  from  the  annual  report  of  the  Boffalo  Merchants'  Exchange : 


1890. 


1891. 


1892. 


1898. 


1894. 


1896. 


1896. 


Vessels  entered. .  .No. . 
Vessels  cleared. .  .No. . 
Entering  veaaels, 

tons 

Clearing  ressela .  tons. , 
Articles  received  by 

lake  in  vessels,  rafts, 

etc tons. 

Canal  clearances.  .No. , 
Sbipinents   by  Erie 

Canal tons.. 

Lumber  sbipments  by 

ErieCanal.  .ft.B.K. .  878,660,621 


1,422 
1,402 

684,400 
678,667 


2.001,S 


1,831 
1,119 

460.627 
465,115 


901,997 


776,729 


649,684 
18,211,900 


1,181 
1,176 

484,038 
478,907 


096,870 
8,111 

584,212 

288,329,807 


909 


400,479 
891,176 


800,142 
2,502 

560,864 

216,116,682 


849 
880 

418,488 
408,360 

838.267 
2,258 

436,260 

202,110,990 


949 
951 

425.106 
441,602 


894,408 
2,120 

403,358 

195,886,000 


1,811 
1,281 

466,297 
455,000 


1,015,896 
2,062 

384,889 

186,580,358 


Number  of  veseeU  and  rttfie  pairing  the  Intemationdl  Bridge,  Niagara  Bi^ser,  dwring  the 

years  1891  to  1896. 

[From  the  report  of  the  Bnflklo  Merohanta'  Bxohaage.] 


Vessels. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

9,697 

8,544 

61 

10,132 

3,872 

40 

8,796 

2.820 

25 

10, 408 

8,057 

13 

10,012 

9.469 

Otber  vessels...... >.••>>••••-•  •••>••>•• 

1,888 

Kafts     

18 

Total 

13,202 

14,044 

11.641 

18,406 

12,908 

11,81A 

Number  of  veaaeU  passing  through  the  draw  of  the  Intemaiional  Bridge,  1896, 
[Famished  by  B.  J.  MoMnmy,  oaptttbi  of  the  bridge  tug  Intemationdl,] 


Tugs 


8,213 


Steamers 2,866 

Barges •• ^^'^^ 


Total 7,677 

Season  of  navigation,  April  to  December days..      254 

Number  of  times  the  bndge  draw  was  opened  daring  the  season 4,922 

Average  number  of  times  bridge  draw  was  opened  per  day ••  •• Id.  88 
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M  M  5. 

QiPBOYEMENT  OF  NIAGARA  RIVER  FROM  TONAWANDA  TO  PORT  DAT, 

NEW  YORK. 

Original  condition. — ^Port  Day  is  the  inlet  to  the  old  hydraolic  power 
canal  at  Niagara  Falls.  It  is  not  and  never  has  been  a  practicable 
port  of  commerce,  owing  to  shallow  water  and  its  proximity  to  the 
rapids  at  the  head  of  Niagara  Falls. 

From  Port  Day  ap,  the  river  in  front  of  the  city  of  Niagara  Falls  is 
very  shallow  and  with  rock  bed  until  Oonners  Island  is  reached. 
Between  Conners  Island  and  the  main  shore  is  a  snug  little  harbor  with 
about  5  acres,  of  an  average  depth  of  12  feet  at  mean  river  stage,  and 
with  a  maximum  depth  of  about  18  feet. 

Above  the  head  of  the  island  there  was  a  shoal  with  a  least  depth 
on  it  of  7^  feet  at  mean  stage.  Above  this  shoal  very  good  water 
existed  until  Oayaga  Island  was  reached.  Between  this  island  and 
Tonawanda  a  shoal  exists  which  requires  dredging  to  give  a  channel  of 
12  feet  depth  at  mean  river  stage. 

Project  for  improvement. — ^The  project  for  the  improyement  of  the 
Niagara  Biver  from  Tonawanda  to  Port  Day  as  it  now  stands  is  to 
make  a  channel  200  feet  wide  and  not  less  than  12  feet  depth  at  mean 
water  level,  by  excavating  throagh  the  shoal  at  the  head  of  Oonners 
Island,  and  throagh  the  shoal  above  Oayuga  Island. 

The  project  also  states  that  <<any  widening  or  deepening  required 
should  be  estimated  and  provided  for  after  the  work  oatlined  above  is 
done." 

This  is  a  modification  of  the  original  project,  which  with  a  history  of 
the  modification  is  given  in  the  last  annaal  report  on  this  harbor.  (Ohief 
of  Engineers  Beport,  1896,  p.  3122). 

The  cost  of  the  present  project  was  originally  estimated  in  1892  at 
(230,000. 

This  estimate  was  reduced  last  year  to  $180,000,  and  it  is  now  deter- 
mined that  the  work  can  be  completed  for  mach  less  than  this  amount, 
viz,  $50,000,  making  the  total  cost  of  the  work  contemplated  by  the 
project  $95,000. 

Up  to  June  30,  1896,  there  had  been  expended  on  the  project 
$26,703.48.  The  channel  through  the  shoal  at  the  head  of  Oonners 
Island  was  completed  to  its  full  width  of  200  feet  and  a  depth  of  12 
feet  or  more  at  mean  river  level. 

The  amoant  expended  daring  the  fiscal  year  ending  June  30, 1897^ 
was  $2,233.07. 

BBPOBT  OF  OPEBATIONS. 

As  no  reliable  map  of  the  riv^  was  in  existence  of  later  date  than 
that  of  the  United  States  Lake  Survey  of  1875,  a  hydrographic  survey 
of  the  east  channel  was  made  from  Tonawanda  to  Schlossers  Dock, 
8  miles,  in  order  to  determine  the  best  location  for  the  channel  of  the 
project.  This  survey  was  begun  September  28  and  completed  Novem- 
ber 11, 1896. 

The  results  obtained  were  a  complete  examination  of  the  river  bed 
from  Tonawanda  Island  to  the  foot  of  Oouners  Island,  the  location  of 
shore  lines,  and  soundings  on  lines  across  the  stream  300  to  500  feet 
apart.    The  survey  was  based  on  a  system  of  triangulation. 
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The  cost  of  the  survey  was  as  follows: 

Service  of  steam  launoh • $226.00 

Supplies 28.41 

Labor 405.50 


Total 659.91 

With  this  survey  as  a  basis,  the  river  was  carefully  studied  and 
approximate  pierhead  lines  2,000  feet  apart  were  laid  out  along  the 
river  banks.  Within  this  a  channel  200  feet  wide  was  located  from 
Tonawanda  to  Gonners  Island.  This  channel  was  found  at  every  point 
to  have  more  than  12  feet  of  water,  except  at  one  rocky  ledge  above 
Cayuga  Island.  This  shoal  is  about  700  feet  long  in  the  direction  of 
the  channel,  with  minimum  depths  on  it  of  9  feet. 

Tests  were  made  on  this  shoal  with  a  powerful  dredge  to  see  if  drill- 
ing and  blasting  were  necessary  before  it  could  be  dredged.  These 
tests  showed  conclusively  that  the  rock  is  too  hard  to  dredge  without 
blasting. 

Ranges  were  established  by  land  targets  and  buoys,  and  on  June  21 
the  drill  boat  Thor  commenced  work  in  drilling  and  blasting  on  this 
shoal.    None  of  the  rock  has  yet  been  removed  by  dredging. 

Up  to  and  including  June  30  the  drill  boat  had  worked  20if  days  of 
eight  hours  each.  Operations  with  the  drill  boat  are  carried  on  con- 
tinuously night  and  day. 

REMARKS. 

With  the  completion  of  the  channel  200  feet  wide  and  12  feet  deep 
through  the  Cayuga  Island  reef,  and  the  removal  of  any  bowlders  that 
may  be  elsewhere  discovered,  the  project  may  be  considered  as  com- 
pleted. 

It  is  estimated  that  in  addition  to  the  money  that  is  now  available 
it  will  cost  (50,000  to  complete  the  work  on  this  shoal  and  under  the 
project.  The  estimates  for  this  work  are  very  uncertain,  as  the  char- 
acter of  the  material  to  be  excavated  can  not  be  accurately  determined 
in  advance  of  aetual  operations. 

It  is  therefore  recommended  that  the  sum  of  $60,000  be  appropriated 
to  complete  the  project. 

It  is  to  be  noted  that  there  is  practically  no  use  made  of  this  channel 
of  the  Niagara  Kiver  below  Tonawanda,  except  by  excursion  boats  run- 
ning to  resorts  along  the  shore  of  Grand  Island. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $18,296.52 

June  30, 1897,  amount  expended  daring  fiscal  year 2, 263. 07 

Jnly  1, 1897,  balance  unexpended 16,063.45 

July  1, 1897,  amount  coyered  by  uncompleted  contracts 14, 307. 75 

July  1, 1897,  balance  available 1,755.70 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1899    60, 000. 00 
Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
harbor  aotg  of  1866  and  1867  and  of  sundry  oIyU  aot  of  June  4, 1897. 
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APPROPBIATION6. 

Act  of— 

July  13,  1892 $20,000 

AugQBt  17,  1894 10,000 

Junes.  1896 15,000 

Total 45,000 


Ahatraet  of  propo9aU  received  in  response  to  odverHsemeni  dated  August  7, 1896,  opened 
September  7, 1896,  fry  Maj.  T.  W.  Symons,  Corps  of  Engineers. 


No. 


VnM  and  •ddreis  of  biddor. 


Fomiahing 
and  operatP 
ingdriU 
boat  (per 
day  of  8 
hoora). 


Fnralahing 

and  operat- 

ingdredgD^ 

each  (per 

day  of  8 

honn). 


Famishing 
and  operat- 
ing tug 
(per  day  of 
8  hours). 


Hingston  A  Woods,  Buffalo,  N.T 

Wilflam  J.Baly,  Ogdenaburg.N.  Y.... 


$76.00 
8i.00 


$7400 
88.00 


$18.00 
20.00 


No.  1  accepted  and  contract  made. 


Contract  in  force  at  close  of  fiscal  year. 


of  contractor. 

Date. 

Date  of 
approraL 

Date  of  begin 
ning  work. 

Date  of 
expiration. 

Bemarks. 

Hinpnton  &  Woods, 
Buffalo,  V.Y. 

Sept  14, 1886 

Sept  26^1886 

Sept  14, 1806 

Nov.  80, 1887 

For    furnishing    and 
operating  dredging 
plant    in    Niagara 
Biver. 

COMMERCIAL  stahstics,  niaqaba  falls,  n.  t. 
Arrivals  and  departures  for  the  year  ending  December  SI,  1896, 


1 
Yewels. 

Arrivalfl  firom  home 
ports. 

Departures  to  home 
ports. 

Hnmber. 

Tonnage. 

Number. 

Tonnage. 

S^am  ...... .rr.....r. ......     r„,,..,-„„.  »-r,„, „„..-- 

206 

27,814 

206 

27,814 

a  Excnraion  boats. 

Total  arrivals  and  departures  of  vessels  (tonnage  55,628) 410 

Increase  of  tonunge  over  1896 40,367 

Greatest  draft  of  vessels feet..         10 

Amount  of  revenue  collected,  year  ending  December  31, 1886 None. 

Value  of  foreign  imports,  year  ending  Droember  31, 1896 None. 

Value  of  foreign  exports,  year  ending  December  31, 1896 None. 

Snrolled  tonnage,  port  of  Port  Day None. 

New  lines  of  transportation  established None. 


BecHpts  by  river  at  Schlossers  Dock. 

1805. 

1896. 

Pulpwood  .••.•••... 

....tons.. 

800 
100 

None. 

Bosin 

....do.... 

Kone. 

Total. ,,... .r- 

400 

None. 

No  leoord  of  passengaiB. 
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There  was  nnloaded  from  vesselB  at  foot  of  Grand  Island  and  rafted  to  Port  Day 
for  the  paper  mills  the  followlug : 

Tons. 

1894 pnlpwood..  28,000 

1895 do-...  28,284 

1896 do....  8e,00O 

Bhipmenta  by  liver,  none,  except  passengers,  which  are  not  reported* 


M  IS  6. 
IMPROVEMENT  OF  WILSON  HARBOR,  NEW  TORE. 

Original  condition. — ^Wilson  Harbor  is  at  the  moath  of  Twelve-Mile 
Greek,  a  small  stream  flowing  into  Lake  Ontario.  In  its  original  con- 
dition there  was  a  depth  of  water  inside  the  mouth  sufficient  for  ordi- 
nary sized  lake  craft,  but  it  was  closed  by  a  bar  upon  which  there  was 
ordinarily  but  about  1  foot  of  water.  The  object  of  the  improvement 
undertaken  was  to  obtain  a  channel  of  12  feet  depth  from  deep  water 
in  the  creek  to  deep  water  in  Lake  Ontario. 

Project. — The  present  project  was  submitted  in  1873  and  proposed  to 
extend  piers  to  the  12-foot  curve  in  Lake  Ontario  and  to  dredge  a 
channel  12  feet  deep  between  the  piers  and  from  the  shore  end  of  the 
piers  to  the  deep  water  in  the  creek. 

The  original  estimated  cost  of  the  work,  as  made  in  1873,  was  (90,000. 
This  was  increased  in  1877  to  (100,000. 

The  amount  expended  upon  the  project  to  June  30,  1896,  was 
$64,978.51.  With  this  money  there  had  been  built  two  piers  at  the 
harbor  entrance  and  a  shore  protection.  The  piers  are  prolongations 
of  piers  built  by  private  parties  in  1846.  At  present  the  west  pier  is 
832  feet  long  and  the  east  pier  850  feet  long.  There  is  also  a  shore 
protection  for  the  east  pier.    This  is  360  feet  long. 

The  channel  was  dredged  in  1889  to  a  minimum  depth  of  about  9 
feet,  but  had  shoaled  since  that  time. 

During  the  fiscal  year  ending  June  30, 1897,  there  was  expended  on 
Wilson  Harbor  the  sum  of  $4,984.41.  This  was  expended  in  repairs  to 
the  piers  and  in  dredging  a  channel  between  them  to  the  extent  admis- 
sible. 

REPORT  OF  OPERATIONS. 

The  dredging  of  the  channel  to  a  depth  of  12  feet  at  mean  lake  level 
was  begun  on  August  14  and  continued  to  October  10, 1896,  when  the 
fiinds  l^came  exhausted. 

A  dredging  plant  was  hired  of  Hmgston  &  Woods,  Buffalo,  N.  Y., 
the  lowest  bidders  in  response  to  a  circular  letter  inviting  bids.  This 
method  of  doing  the  work  of  channel  excavation  was  chosen  for  the 
reason  that  the  character  of  the  material  to  be  removed  was  not  defi- 
nitely known,  particularly  as  to  the  existence  or  nonexistence  of  rock. 

At  the  close  of  the  work  the  channel  had  been  dredged  to  it«  fnll 
depth  of  12  feet  and  80  feet  wide  from  the  lake  to  the  docks  in  tbe 
harbor.  The  material  was  found  to  be  sand  and  gravel  with  a  ledge  ot 
red  shale  underlying  the  outer  400  feet  of  the  channel.  This  shale  was 
removed  by  the  diidge  without  material  difficulty,  and  required  no 
blasting. 
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The  following  is  a  sammary  of  the  dredging  operations,  August  14 
to  October  10,1896: 

Nmnber  of  days' work  of  dredffe 60.84 

Number  of  on  bio  yardB  of  sano,  hardpan,  and  led  shale  dredged 24, 025 

Amonnt  earned  by  dredge $4,173.51 

Cost  per  onbio  yard  dredged $0,174 

In  connection  with  the  dredging  the  piers  were  repaired  to  the 
extent  permissible  with  the  available  fdnds.  The  superstructures  of 
both  piers  were  filled  with  stone  where  needed,  which  was  at  their 
outer  ends,  and  the  decks  repaired  to  protect  the  new  filling. 

The  cost  of  these  repairs  was  (230.24. 

The  channel  is  not  stable  and  fills  in  quite  rapidly  with  sand  driven 
in  by  storms.  An  examination  of  the  channel  made  March  18, 1897, 
however,  shows  that  it  was  then  practically  the  same  as  at  the  close  of 
dredging  operations. 

BEMABKS. 

The  work  at  Wilson  Harbor  was  never  completed,  but  has  been  in 
hand  since  1873.  The  existing  piers  are  badly  in  need  of  repairs,  and 
the  channel  between  the  piers  becomes  choked  with  sand  and  gravel. 

The  money  appropriated  by  the  act  of  June  3, 1896,  was  expended  in 
making  absolutely  necessary  minor  repairs,  and  in  dredging  as  good  a 
channel  as  possible. 

To  put  this  harbor  in  the  condition  which  is  called  for  by  the  project 
will  cost  about  the  difference  between  the  estimated  cost,  (100,000,  and 
the  amount  already  appropriated,  (70,000 — that  is,  (30,000.  Of  this, 
(15,000  will  be  required  for  renovation  of  the  piers  and  (15,000  for 
dredging. 

Al^ut  the  only  business  of  Wilson  by  water  is  the  excursion  busi- 
ness. ITpon  Twelve-Mile  Greek  there  are  some  beautiful  picnic  grounds 
with  sniteble  buildings,  and  several  times  during  the  summer  boats 
bring  parties  of  excursionists,  chiefly  from  Canada. 

Money  statement 

July  L 1896,  balanoe  unexpended $5^000.00 

May  12;  1S87, repayment  to  appropriation. .••••...•• .50 

5,000.50 
June  SO,  1S97,  amonnt  expended  dnrhig  fiscal  year • 4, 984. 41 

July  1, 1897,  balance  unexpended 16. 09 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 80, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endinf  June  30, 1899    80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivilaot  of  June  i,  1897. 


STATSMBirr  OF  APPBOPRIATIONB. 


March  8, 1875 $10,000 

August  14, 1876 10, 000 

June  14. 1880 10,000 

March  3, 1881 10, 000 

August  2, 1882 10,000 


August  5, 1886 $10,000 

August  11, 1888 5, 000 

June  3, 1896 5,000 

Total 70,000 


Twenty-one  dollars  and  for^-nine  cents  from  the  appropriation  of  August  11, 
1888,  remiained  unexpended,  and  was  turned  into  the  Treasury,  January  22, 1896. 
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COMMERCIAL  STATISTICS;  WILSON  HARBOR,  NSW  YORK. 

[Farniahed  by  the  deputy  oolleotor  of  onsloms  «t  Wflaoa,  K.  Y.] 

JrrivaU  and  deparhtrM  for  ike  year  ending  Deeember  SI,  1896. 


AxriTals  from- 

Departures  to- 

YeneHM. 

Foreign  porte. 

Home  port*. 

Foreign  ports. 

Num- 
ber. 

Tone. 

Num. 
b«r. 

Tons. 

Num- 
ber. 

Tons. 

Nnm> 
ber. 

Tons. 

BtftMn .,..,.,r,rrr-rr 

4 
2 

67 
400 

16 

4,468 

4 
2 

67 
400 

16 

4.468 

Sail            

6 

457 

16 

4.468 

• 

467 

16 

4.468 

Total  srriyala  and  departnree  of  vessels  (tonnage,  9, 850) 43 

Decrease  of  tonnage  from  1806 21,070 

Greatest  draft;  of  Teasels feet..  10 

Amount  of  revenae  collected,  year  ending  Deoember  31.1896 None. 

Yalne  of  foreign  imports,  year  ending  Deoember  81, 1886 $8,791.94 

Yalne  of  foreign  exjMrts * $4.50 

BnroUed  tonnage,  piort  of  Wilson,  N.Y None. 

Now  line»  of  tnuu^ortation  established None. 

SeeeipU  amd  ehipmenU  by  lake  for  ike  year  1896. 

BBCSIPTS. 


Lumber  . 
Fruit..., 
Lath 


.25 


Cedar  posts. 
ShiDgles 


18 


Total 1,296.26 


SHIPMENTS. 


Fmit. 


0.26 

The  following  table  gives  tbe  total  arriyals  and  departures  at  and  from  Wilson 
Harbor,  New  York,  for  the  last  ten  years: 


1887. 

1888. 

1889. 

1890. 

1881. 

1802. 

1888. 

1894. 

1896. 

1896. 

Number  of  yessels 
arriving  and  de- 
parting  

Tonnage  of  arriying 
and  departing  ves- 
sels  

0 
0 

48 
6,963 

126 
27,996 

102 
26,258 

19.731 

64 

19,992 

00 

86,860 

78 
27.188 

106 
41.820 

41 

0,860 

M  M  7. 

PRELIMINARY  EXAMINATION  FOR  A  SHIP  CANAL  BY  THE  MOST  PRAC- 
TICABLE  ROUTE,  WHOLLY  WITHIN  THE  UNITED  STATES,  FROM  THE 
GREAT  LAKES  TO  THE  NAVIGABLE  WATERS  OF  THE  HUDSON  RIVER, 
OF  SUFFICIENT  CAPACITY  TO  TRANSPORT  THE  TONNAGE  OF  THE 
LAKES  TO  THE  SEA. 

[Pzinted  in  House  Poo.  No.  86,  Fifty-flftli  Congress,  first  session.] 

Oppioe  OP  THE  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  0.,  July  13^  1897. 
Sir:  Section  8  of  the  river  and  harbor  act  of  June  3, 1896,  directs 
the  Secretary  of  War  "to  cause  to  be  made  accurate  examinations  and 
estimates  of  cost  of  construction  of  a  ship  canal  by  the  most  practicable 
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route,  wholly  within  the  TTnited  States,  from  the  Great  Lakes  to  the 
navigable  waters  of  the  Hudson  Biyer,  of  sufScient  capacity  to  trans- 
port the  tonnage  of  the  lakes  to  the  sea.'' 

Under  date  of  July  28, 1896,  the  Ohief  of  Engineers  recommended, 
in  a  letter  to  the  Secretary  of  War,  that,  in  view  of  the  insufficient 
amount  of  money  available  to  carry  out  literally  the  evident  require- 
ment of  Congress  for  a  survey,  the  above-quoted  item  be  treated  as 
an  ordinary  preliminary  examination,  and  that  a  report  be  prepared 
giving  such  information  as  was  then  available,  and  such  facts  as  could 
be  secured  regarding  the  worthiness  of  the  contemplated  improvement, 
together  with  an  estimate  of  the  cost  of  such  a  survey  as  must  precede 
the  preparation  of  detailed  plans  and  estimate  of  cost.  This  recom- 
mendation was  approved  by  the  Secretary  July  30, 1896.  Subsequently, 
on  August  11, 1896,  the  Secretary  of  War  approved  the  recommenda- 
tion made  by  this  office  on  August  7, 1896,  that  tiie  said  preliminary 
examination  be  made  as  proposed  at  a  probable  cost  of  $5,000.  The 
duty  of  making  this  preliminary  examination  was  assigned  to  the 
charge  of  May.  Thomas  W.  Symons,  Oorps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  accompanying  copy  of  his  report,  with 
illustrations  upon  the  subject,  which  was  transmitted  to  this  office  with 
his  letter  of  June  23, 1897. 

Major  Symons  states  that  there  are  three  possible  routes  for  a  ship 
canal  entirely  within  the  United  States  from  the  Great  Lakes  to  the 
navigable  waters  of  the  Hudson. 

The  first-mentioned  route  extends  from  Lake  Erie,  via  the  upper 
Niagara  Eiver,  to  the  vicinity  of  Tonawanda  or  Lasalle;  thence  by 
canal  with  locks  to  the  lower  Niagara  Biver  at  or  near  Lewistou,  or  to 
some  point  on  Lake  Ontario;  thence  through  Lake  Ontario  to  Oswego; 
thence  up  the  Oswego  and  Oneida  rivers  to  Oneida  Lake  and  through 
Oneida  Lake;  thence  across  the  divide  to  the  Mohawk  Biver,  and 
down  said  river  to  the  Hudson  at  Troy;  and  thence  down  the  Hudson. 
This  is  designated  as  the  Oswego  route. 

The  second  route  follows  the  line  of  the  Erie  Canal  from  Lake  Erie 
and  the  Niagara  Biver  through  to  the  Hudson,  or  this  line  so  modified 
as  to  provide  for  a  continuously  descending  canal  from  Lake  Erie  to 
the  Hudson.    This  is  designated  as  the  Erie  Canal  routo. 

The  third  routo  coincides  with  the  first  from  Lake  Erie  to  Lake 
Ontario,  running  thence  through  Lake  Ontario  to  the  St.  Lawrence 
Biver,  and  down  said  river  to  some  i)oint  near  Ogdensburg;  thence 
crossing  the  Stato  of  New  York  to  Lake  Champlain,  and  up  said  lake 
to  its  head,  and  thence  following  in  general  the  routo  of  the  Cham- 
plain  Canal  to  the  Hudson  at  Troy.  While  the  local  officer  mentions 
this  as  A  possible  route,  he  is  of  opinion,  for  reasons  stated,  that  it  is 
not  a  practicable  one. 

Allusion  is  also  made  in  the  report  to  still  another  route — ^the  St. 
Lawrence-Champlain  route — all  of  which,  except  a  small  portion,  is  in 
the  United  Statos. 

The  relative  merito  of  these  routes  are  discussed  in  the  report,  and 
it  is  the  opinion  of  the  local  officer  that  the  best  routo  for  the  con- 
templated ship  canal  is  that  by  way  of  Niagara  Biver,  Lake  Ontario, 
Oswego,  Oneida  Lake,  and  Mohawk  and  Hudson  rivers;  that  to  build 
such  a  canal  from  the  Great  Lakes  to  the  ocean,  bv  any  of  the  possible 
routes  midntioned,  would,  at  a  rough  estimate,  cost  $200,000,000,  depend- 
ing to  a  very  great  extont  upon  the  action  of  the  Stato  of  New  York  in 
regard  to  its  canals,  feeders,  reservoirs,  eto. ;  that  to  maintain  the  canal 
and  to  keep  it  and  all  ite  structures  in  repair,  including  operation  of 
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locks,  bridges,  etc.,  and  the  maintenance  of  river  channels,  reservoirs, 
feeders,  etc.,  would  cost,  at  a  rough  estimate,  $2,000,000  per  year,  and 
that  such  a  canal,  if  constructed,  would  have  no  military  value.  He  is 
further  of  opinion  that  the  construction  of  such  canal  is  not  a  project 
worthy  of  being  undertaken  by  the  General  Government,  as  the  benefits 
to  be  derived  therefrom  would  not  be  properly  commensurate  with  the 
cost. 

Major  Symons  is  also  of  opinion  that  the  Erie  Oanal.  when  enlarged 
under  existing  plans  of  the  State  of  New  York,  will,  ii  all  restrictions 
imposed  by  the  State  upon  its  use  be  removed,  give  commercial  advan- 
tages practically  equal  to  the  commercial  advantages  that  would  be 
given  by  a  ship  canal ;  and  that,  if  it  be  further  improved  by  enlargement 
to  a  size  sufficient  for  1,500-ton  barges,  making  necessary  alterations  in 
its  alignment  so  as  to  ^ve  a  continuously  descending  canal  all  the  way 
from  Lake  Erie  to  the  Hudson,  and  canalizing  the  Mohawk  Biver,  such 
improved  canal,  navigated  by  barges,  would  enable  freight  to  be  trans- 
ported between  the  East  and  the  West  at  a  lower  rate  than  by  a  ship 
canal  navigated  by  the  large  lake  or  ocean  vessels.  And  M%jor  Symons 
states  that  the  enlargement  of  the  Erie  Canal,  as  suggested,  with  every- 
thing adapted  to  transport  the  tonnage  of  the  lakes,  is  a  project  worthy 
of  being  undertaken  by  the  General  Government,  as  the  benefits  to  be 
derived  therefrom  would  be  properly  commensurate  with  the  cost,  which 
is  estimated  to  be  approximately  one-fourth  that  of  a  ship  canal. 

The  cost  of  the  necessary  surveys  for  a  ship  canal  along  the  Niagara- 
Oswego  route  is  estimated  at  (190,000.  An  entirely  independent  sur- 
vey for  the  enlargement  of  the  Erie  Canal  and  the  canalization  of  the 
Mohawk  Eiver  will,  it  is  estimated,  cost  (125,000.  It  is  frtrther  esti- 
mated that  a  combined  survey  for  the  Niagara-Oswego  ship  canal  and 
for  the  enlargement  of  the  Erie  Canal  would  cost  (250,000.  In  this 
connection  it  is  stated  in  the  report  that  such  surveys  must  precede  the 
preparation  of  detailed  plans  and  estimates  of  cost  of  improvement, 
and  that  the  whole  plan  of  survey  is  based  upon  using  locks  of  the 
ordinary  type  and  of  the  size  mentioned  in  said  report. 

In  transmitting  the  report  to  this  ofSce  the  division  engineer,  OoL 
G.  L.  Gillespie,  Corps  of  Engineers,  stated  as  follows: 

The  subject  of  transporting  the  tonnage  of  the  lakes  to  the  sea  ia  ezhanstiyely 
treated  in  this  report,  and  the  facts  stated  and  the  arguments  thereon  relative  to  the 
methods  to  be  followed  in  order  to  secure  an  adequate  outlet  within  our  own  teni- 
to^for  Western  products,  are  worth v  of  the  closest  study  by  Congress. 

The  local  ofiQcer  is  of  the  opinion  that  the  best  route  for  a  ship  canal  between  the 
Great  Lakes  and  the  ocean  is  by  Niagara  River,  Lake  Ontario^  Oswego,  Oneida 
Lake,  and  the  Mohawk  and  Hudson  rivers,  and  that,  when  built,  wiU  have  ''no  mili- 
tary value."  and  that  the  construction  of  such  a  canal  at  an  estimated  ooet  of 
$200,000,000  and  over  is  ''not  a  project  worthy  of  being  undertaken  by  the  General 
Government,  as  the  benefits  to  be  derived  therefrom  would  not  be  properly  commen- 
surate with  the  cost.'' 

He  is  also  of  the  opinion  that  the  Erie  Canal,  when  enlarged  under  existing  plans 
of  the  State  of  New  York,  estimated  to  cost  $9,000,000,  aU  restrictions  imposed  by 
the  State  upon  its  use  beine  removed,  "  will  give  commercial  advantages  practically 
equal  to  the  commercial  advantages  that  would  be  given  by  a  ship  canal,''  and  that 
if  it  be  farther  improved  by  enlargement  "to  a  size  sufficient  for  1,500-ton  barges, 
making  necessary  alterations  in  its  alignment  so  as  to  give  a  continuously  descend- 
ing canal  all  the  way  from  Lake  Erie  to  the  Hudson,  and  canalizing  the  Mohawk 
River,  such  improved  canal,  navigated  by  barges,  will  enable  freight  to  be  trans- 
ported between  the  East  ana  West  at  a  lower  rate  than  could  a  ship  canal  navigated 
by  the  large  lake  or  ocean  vessels.  The  cost  of  such  enlargement  would  be  approx- 
imately one-quarter  the  cost  of  a  ship  canal.'' 

It  is  estimated  that  "the  enlargement  of  the  Erie  Canal  as  suggested,  with  every- 
thing adapted  to  transport  the  tonnage  of  the  lakes,  is  a  project  worthy  of  being 
undertaken  by  the  General  Government,  as  the  benefits  to  be  derived  theiefrom 
would  be  properly  oommensnrate  with  the  cost.* 
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The  estimated  cost  of  a  complete  survey  for  a  Niagara-Oswego-Mohawk  ship  eanal 
and  also  for  the  Erie  Canal  enlargement  is  $250,000,  approximately. 

No  definite  conclusions  and  recommendations  can  be  given  relative  to  location  and 
methods  of  construction  until  after  the  suggested  surveys  have  been  made. 

llie  views  of  the  local  engineer  regarding  the  en>ediency  of  the  surveys  to  deter- 
mine the  cost  of  enlarging  tiie  Erie  Canal  and  the  location  and  cost  of  a  ship  oanal, 
at  the  aggregate  cost  of  ^50,000,  are  oonourred  in. 

Yery  respectfiilly,  your  obedient  servant, 

John  M.  Welson, 
Brig.  Qm^  Ohirf  of  Enginew^  U.  S.  Armji. 
Hon.  B.  A«  Al&sRj 

Beoretary  of  Wmr. 


BBPOBT  07  KAJ.  TH0KA8  W.  STHONS,  OOBPS  OF  BNOINEEBS. 

Unitbd  Btatbs  ENaiNEEB  Office, 

Buffalo,  Hr.  r.,  June  23,1897. 
General:  I  have  the  honor  to  sabmit  the  following  report  of  the 
preliminary  examination  into  the  subject  of  a  ship  canal  from  the  Great 
Lakes  to  the  navigable  waters  of  the  Hudson  Biver,  which  was  assigned 
to  my  charge  by  Department  letter  of  Angost  13, 1896.  The  letter 
assigning  the  work  to  my  charge  is  as  follows: 

Offzgb  of  thb  CmEv  ov  Enginebbs, 

United  States  Armt, 
Wa^hUmgion,  D.  C,  AuguH  IS,  189S. 
Majob:  Year  letter  of  the  4th  inatan^  nibmiiting  estimate  of  ooet  of  making 
preliminary  examination  from  the  Great  Lakes  to  the  navieable  waters  of  Hudson 
Kiver,  was  dnly  received  and  submitted  to  the  Secretary  of  War,  with  indorsement^ 
of  which  the  following  is  a  copy : 

(Ssoond  indoiMOMBlkl 

OVFIGB  CHDEF  of  EiraiNKBBfl, 

U.  8.  Abmt, 
Augvat  7*  1896, 

Bespeotftiny  submitted  tA  the  Seeretary  of  War. 

The  river  and  harbor  act  of  June  3, 1896,  provides  as  follows: 

''The  Secretary  of  War  is  hereby  directed  to  cause  to  be  made  accurate  examina- 
tions and  estimates  of  cost  of  construction  of  a  ship  canal  by  the  most  practicable 
route,  wholly  within  the  United  States,  from  the  Great  Lakes  to  the  navigable  waters 
of  the  Hudson  River,  of  sufficient  capacity  to  transport  the  tonnage  of  the  lakes 
to  the  sea." 

The  Chief  of  Engineers,  in  his  letter  of  the  28th  ultimo  to  the  Secretary  of  War, 
reconmiended  that,  in  view  of  the  insufficient  amount  of  money  available  to  carry 
out  literally  the  evident  requirement  of  Congress  for  a  survey,  the  above-quoted 
item  be  treated  as  an  ordinary  preliminary  examination,  and  that  a  report  be  pre- 
pared giving  such  information  as  is  now  available,  such  facts  as  can  be  secured 
regarding  the  worthiness  of  the  improvement,  and  an  estimate  of  the  cost  of  such  a 
survey  as  must  precede  the  preparation  of  detailed  plans  and  estimate  of  cost. 

This  recommendation  was  approved  b^  the  Secretary  of  War  July  30, 1896,  and 
Maj.  T.  W.  Symons,  Corps  of  Engineers,  in  response  to  a  call  from  this  office,  now 
submits  the  within  estimate,  amounting  to  16,000,  as  necessary  for  the  preparation 
of  the  report  proposed* 

When  this  matter  was  originally  presented  to  the  Secretary  of  War  for  action,  it 
was  not  anticipated  that  so  large  a  sum  as  $6,000  would  be  required  for  collecting 
information  and  preparing  a  report,  oonsidering  the  work  as  a  preliminary  exam- 
ination. 

But  the  information  which  Major  Symons  proposed  to  secui^e  will  be  of  great  value 
to  Congress  in  connection  with  its  consideration  of  the  question  of  providing  for  a 
survey,  which  li^Jor  Symons  estimates  would  cost  $100,000;  and  the  information  will 
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be  desiiable  in  the  adyanoe  of  the  making  of  tnoh  tor^ey,  and  haya  some  bearing 
on  the  character  and  extent  of  the  same. 

It  is  therefore  recommended  that  the  preliminary  examination  from  the  Great 
Lakes  to  the  navigable  waters  of  the  Hudson  Riyer,  with  a  yiew  to  the  constmction 
of  a  ship  canal  wholly  within  the  United  States,  be  made  as  proposed  by  Mi^or 
gymonSy  at  a  probable  eost  of  $6,000. 

▲.  MAOKEMZIXy 

Aatkng  Ch4^  of  Enginmn, 

By  War  Department  indoraement  of  Angnst  11,  the  letter  was  returned  to  this 
office,  ''approyed  as  recommended  by  the  Acting  Chief  of  Engineers." 

The  preliminary  examination  thus  proyided  for  is  assigned  to  yonr  charge,  and  it 
is  desired  that  report  of  its  results  be  submitted  through  the  diyision  engineer  to 
this  office  as  soon  as  circumstances  permit. 

Very  respectfully,  your  obedient  seryaiil^  A.  Macicknzib, 

JaUmg  Chief  nf  Engineen. 
M%).  Thomas  W.  Btmohb, 

Corps  of  BngimooTB^  ^f^9  Jf«  T. 
(Through  the  Diyision  Engineer.) 

The  term  '<  Great  Lakes''  in  the  law  is  understood  to  tefer  to  the  lakes 
upon  which  the  great  commerce  between  the  East  and  the  West  is 
carried.  This  includes  Lake  Erie  and  all  the  lakes  above  it,  and  it  is 
believed  that  a  canal  directly  from  Lake  Erie  to  the  Hudson,  without 
touching  Lake  Ontario,  would  fulfill  the  conditions  of  the  law.  Lake 
Ontario  can  be  left  out  of  consideration  in  the  problem,  if  this  is  at  all 
desirable,  as  its  commerce  is  of  very  small  proportions.  At  the  same 
time  it  is  taken  for  granted  that  the  condition  which  requires  that  the 
canal  shall  connect  the  Great  Lakes  with  the  navigable  waters  of  the 
Hudson  will,  if  Lake  Ontario  is  connected  with  the  Hudson,  require 
Lakes  Erie  and  Ontario  to  be  connected  with  a  ship  canal. 

By  the  term  ^<  navigable  waters  of  the  Hudson  Biver,''  is  understood 
to  be  meant  waters  of  equal  navigable  capacity  to  those  of  the  canal 
of  which  they  would  form  an  extension  and  part  of  the  contemplated 
highway  from  the  lakes  to  the  sea.  The  object  of  the  canal  being  to 
Airnish  a  through  route  for  ships  from  the  lakes  to  the  seaboard,  the 
project  for  the  canal  must  include  its  extension  down  along  the  Hudson 
to  deep  water,  or  the  improvement  of  such  portion  of  the  river  as  it 
may  be  deemed  should  properly  form  a  link  in  the  chain  of  through 
communication. 

The  item  in  the  law  which  requires  that  the  canal  shall  have  *<  suffi- 
cient capacity  to  transport  the  tonnage  of  the  lakes  to  the  sea,"  I  have, 
in  the  study  of  the  subject  which  follows,  interpreted  in  two  ways: 

First.  That  the  canal  in  all  its  dimensions  and  structures  shall  be  of 
sufficient  size  to  pass  the  largest  vessels  now  running  on  the  lakes,  or 
which  may  be  expected  to  run  in  the  near  fiiture,  all  arranged  to  pass 
enough  of  these  large  vessels  and  of  smaller  ones  to  transx>ort  that 
proportion  of  the  tonnage  of  the  lakes  which  it  may  reasonably  be 
considered  would  seek  the  through  route  by  the  canal. 

Second.  I  have  conceived  that  the  law  might  be  interpreted  to  mean 
that  tiie  canal  should  have  the  location  and  size  which  will,  at  the  least 
cost  for  construction  and  maintenance,  enable  the  freight  passing 
between  the  East  and  West,  ^<the  tonnage  of  the  lakes,"  to  be  trans- 
ported at  the  smallest  cost.  This  latter  is  the  broader  view  of  the  sub- 
ject, and  its  study  has  been  deemed  necessary  in  order  that  a  correct 
condasion,  from  a  business  and  economic  standpoint,  might  be  arrived  at. 

The  amount  and  character  of  the  tonnage  which  would  make  use  of 
a  large  canal,  if  one  be  built,  is  most  problematical,  and  can  at  best  be 
but  a  matter  of  coigecture.    Upon  its  ascertainment  within  reasonable 
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limits,  depends  not  only  the  location,  character,  and  arrangement  of 
the  canal  and  its  accessories  and  strnctores,  but  the  determination  as 
to  whether  or  not  the  bnilding  of  the  canal  is  jastifiable.  An  attempt 
has  been  made  to  determine  approximately  the  amount  of  thistionnage 
and  the  result  is  given  hereinafter. 

No  matter  what  route  is  adopted  for  a  ship  canal,  which  shall  give 
within  American  territory  a  continuous  passageway  for  the  great  ships 
of  the  lakes  to  the  sea,  such  a  canal  would  be  a  stupendous  work,  oue 
of  the  very  largest  ever  undertaken  by  man,  involving  the  expenditure 
of  an  enormous  sum  of  money,  roughly  approximated  at  f200,00(),(J00. 

To  justify  the  undertaking  of  such  a  stupendous  work,  it  should  be 
clearly  shown,  first,  that  it  is  a  necessity  and  will  accomplish  the  object 
aimed  at— of  greatly  reducing  the  cost  of  transportation;  second,  that 
the  benefits  to  be  derived  from  it  will  be  commensurate  with  its  cost 
and  the  cost  of  its  maintenance,  and  third,  that  these  or  greater  bene- 
fits are  not  practically  attainable  in  some  other  way  and  at  a  less 
cost. 

The  practical  question  is,  What  can  a  great  ship  canal  be  reasonably 
expected  to  accomplish  t 

It  is  not  enough  to  answer  this  question  by  the  statement  that  a 
ship  canal  will  give  free  access  for  ocean  vessels  to  the  lakes,  and  lake 
vessels  to  the  oct^an  or  the  seaboard,  and  that  freight  will  thus  be  cheaper. 
All  existing  conditions  of  traffic  and  transportation,  and  the  conditions 
which  can  be  reasonably  foreseen  under  all  possible  contingencies,  must 
be  considered.  It  must  be  clearly  shown  how  the  canal  is  to  reduce 
freights  not  only  to  a  lower  point  than  those  now  existing,  but  to  a 
lower  x)oint  than  those  which  can  confidently  be  expected  from  other 
sources  by  the  time  that  the  canal  can  be  completed  and  that  the  reduc- 
tions are  fairly  proportionate  to  the  cost  of  building,  maintaining,  and 
operating  the  canal. 

It  would  not  be  a  creditable  monument  to  the  business  management 
of  American  public  works  if  the  Government  should  exi)end  (200,0(K),000 
or  thereabouts  on  a  ship  canal  and  then  find,  when  it  was  completed, 
that  it  was  very  little  used  by  the  big  ships  for  which  it  was  intended 
and  that  the  business  on  it  was  chiefly  transacted  in  comparatively 
small  vessels,  which  could  be  equally  well  accommodated  in  a  canal  of 
much  less  size  and  expense. 

We  must  not  fail  to  give  consideration  to  the  efiectof  such  a  canal 
upon  the  merchant  marine  of  the  country,  nor  should  we  confound  real 
benefits  with  a  mere  transference  of  location  of  certain  business  enter- 
prises and  activities  which  benefit  one  section  at  the  expense  ot  another. 

My  study  of  the  problem,  in  the  light  of  existing  conditions  and  of 
improvements  in  these  conditions  which  are  rapidly  approaching  com- 
pletion, convinces  me  that  the  ship  canal  would  not  accomplish  the  object 
aimed  at— of  greatly  lessening  the  cost  of  transportation — and  that  it  is, 
therefore,  not  a  necessity;  that  if  built  it  would  not  be  used  to  any 
great  extent  by  large  vessels,  and  that  the  benefits  to  be  derived  from  it 
would  not  be  commensurate  with  its  cost  and  the  cost  of  maintenance. 

And  furthermore,  I  am  fully  convinced  that  benefits  fully  equal  in 
practical  value  to  those  which  would  be  secured  by  the  construction  of 
a  ship  canal,  at  a  cost  Approximating  to  (200,000,000,  could  be  secured 
by  the  enlargement  of  the  Erie  Canal  to  a  capacity  sufficient  for  barges 
of  about  1,500  tons  net  burden,  the  cost  of  which  enlargement  and 
improvement  wonld,  while  great,  be  small  in  comparison  with  the  cost 
of  a  great  ship  canal. 

I  therefore  state  that,  in  my  opinion,  the  prq|eet  of  a  ship  canal 
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from  tlie  Oreat  Lakes  to  the  navi^ble  waters  of  tke  Hudson  Biver, 
wholly  within  the  United  States  and  of  sufficient  capacity  to  permit 
the  passage  of  the  large  vessels  of  the  lakes,  is  not  worthy  of  being 
undertaken  by  the  United  States,  while  it  is  my  opinion  that  the  realign- 
ment and  enlargement  of  the  Erie  Canal  to  a  size  permitting  passage 
to  1,500  ton  barges  and  with  capacity  to  transport  the  tonnage  (the 
freight)  of  the  lakes  to  the  sea,  is  worthy  of  being  undertaken  by  the 
United  States,  in  the  interest  of  the  general  commerce  thereof,  provided 
proper  and  satisfactory  arrangements  can  be  made  with  the  State  of 
New  York. 

Any  ship  or  barge  canal  built  in  compliance  with  the  conditions  of 
the  law  must  pass  through  the  State  of  New  York,  and  such  a  canal 
would  of  necessity  occupy  the  site  of  the  Brie  or  Oswego  Oanal,  or 
both,  in  whole  or  in  part,  and  would  have  to  make  use  of  the  accessories 
and  the  water  sapply  pertaining  thereto.  The  same,  it  is  believed,  would 
be  true  of  a  canal  by  the  Ohamplain  route,  which  would  have  the  same 
relation  to  the  Ohamplain  Oanal  that  another  would  have  to  the  Erie  or 
Oswego  Oanal. 

These  canals  were  built  by,  and  are  owned  by,  the  State  of  New  York, 
and  in  them  the  State  takes  great  pride  and  interest,  and  is  now  engaged 
in  their  improvement  to  the  extent  of  $9,000,000,  which  was  voted  for 
the  purpose  by  the  people  of  the  State.  It  must,  therefore,  be  taken 
into  consideration  that  a  prime  requisite  in  the  matter  of  locating, 
making  plans  and  estimates  for,  and  building  a  ship  canal  will  be  a 
thorough  understanding  between  the  General  Government  and  the 
State  of  New  York  in  regard  to  the  obliteration,  absorption,  or  altera- 
tion of  these  canals  into  the  greater  ship  or  barge  canal. 

If  an  entirely  new  great  ship  canal  be  the  work  undertaken,  there 
should  be  no  divided  ownership,  and  everything  in  every  way  necessary 
thereto  should  be  completely  ceded  to  and  owned  by  the  United  States. 
If  the  work  to  be  undertaken  be  the  enlargement  and  alteration  of  the 
existing  Erie  Oanal,  it  is  quite  possible  that  less  radical  changes  in 
ownership  might  be  found  practicable  and  some  sort  of  a  partnership 
arrangement  made  between  the  General  Government  and  the  State. 

The  matter  of  an  understanding  with  the  State  of  New  York  would 
be  complicated  by  the  fact  that  many  leases  have  been  made  and  vested 
rights  acquired  in  the  water  power  incident  to  the  canal.  Whatever 
authority  controls  the  canals  should  have  full  and  complete  supervision 
over  the  water  taken  and  used  for  power  purposes. 

As  the  State  of  New  York  would  receive  the  chief  benefits  at  the 
eastern  end  of  the  route  from  the  Great  Lakes  to  the  sea  arising  from 
the  construction  of  any  great  canal,  and  as  all  her  existing  canals  are 
at  present  sources  of  much  expense,  and  from  which  no  direct  revenues 
are  obtained,  it  would  seem  that  the  State  would  be  willing  to  consent 
to  such  transfer  of  interests  as  might  be  deemed  necessary. 

The  project  of  a  great  ship  canal  from  the  lakes  to  the  Hudson  or  by 
any  other  route  to  the  sea  has  been  before  the  public  for  so  many  years; 
it  has  so  many  ardent,  enthusiastic,  and  interested  advocates;  and  the 
pictures  which  it  presents  of  ships  loading  at  Ohicago,  Duluth,  and 
other  lake  ports,  and  thence  proceeding  on  their  uninterrupted  way  to 
New  York  or  to  the  ports  of  Europe,  and  of  shipping  from  tbreign  and 
domestic  seaports  plying  freely  and  directly  to  the  lake  ports  without 
breaking  cargo,  are  so  sdluring  and  delightful  that  I  feel  that  I  must 
give  good  reason  for  my  belief  that  the  project  is  unjustifiable  and  not 
worthy  of  being  undertaken  by  the  United  States,  except  in  the  modified 
form  mentioned  and  outlined  herein* 


Digitized  by 


Google 


APPENDIX  If  M — REPORT   OF   MAJOR   STM0N8.  3135 

POgglBLE    BOUTX8. 

There  are  three  ][K>ssible  rentes  for  a  ship  canal  entirely  within  the 
United  States  from  the  Great  Lakes  to  the  navigable  waters  of  the 
Hudson  Biyer. 

The  first  is  from  Lake  Erie  bj  way  of  the  npper  Niagara  Birer  to  the 
vicinity  of  Tonawanda  or  Lasalle:  thence  by  canal  with  locks  to  the 
lower  Niagara  Biver  at  or  near  Lewiston,  or  to  some  point  on  Lake 
Ontario;  thence  through  Lake  Ontario  to  Oswego;  thence  up  the 
Oswego  and  Oneida  rivers  to  Oneida  Lake;  through  Oneida  Lake; 
thence  across  the  divide  to  the  Mohawk  Biver,  and  down  the  Mohawk 
to  the  Hudson^  at  Troy;  thence  on  down  the  Hudson.  This  will  be 
hereinafter  designated  as  the  Oswego  route. 

The  second  route  follows  the  line  of  the  Erie  Oanal  from  Lake  Erie 
and  the  Niagara  Biver  through  to  the  Hudson,  or  this  line  so  modified 
as  to  provide  for  a  continuously  descending  canal  from  Lake  Erie  to 
the  Hudson.  This  will  be  designated  hereinafter  as  the  Erie  OaniJ 
route. 

The  third  route,  mentioned  in  a  report  by  Mr.  Yerplanck  Oolvin, 
superintendent  of  the  Adirondack  survey,  coincides  with  the  first  from 
Lake  Erie  to  Lake  Ontario;  thence  through  Lake  Ontario  to  the  St 
Lawrence  Biver;  thence  down  the  St.  Lawrence  to  some  point  near 
Ogdensburg;  thence  across  the  State  of  New  York  to  Lake  Ghamplain; 
up  this  lake  to  its  head :  thence  following  in  general  the  route  of  the 
Ghamplain  Oanal  to  the  Hudson,  at  Troy.  While  this  is  mentioned  as 
a  possible  route,  it  is  almost  certain  that  it  is  not  a  practicable  one,  as 
it  is  not  believed  that  the  portion  of  New  York  State  lying  between 
the  St.  Lawrence  and  Lake  Ghamplain  will  be  found  suitable  for  a  canal 
location.  This  route  at  present  is  not  considered  worthy  of  any  more 
serious  attention  than  a  reconuaissance. 

While  it  is  not  strictly  within  the  scope  of  the  report  required  of 
me,  it  seems  proper  to  allude  to  another  route,  all  of  which,  except  a 
small  portion,  is  in  the  United  States.  This  is  the  route  via  Niagara 
Falls,  Lake  Ontario,  the  St.  Lawrence  Biver,  Oaughnawaga,  Bichelieu 
Biver,  Lake  Ghamplain,  and  the  Hudson.  This  may  properly  be 
called  the  St.  Lawrence-Ghamplain  route,  and  will  be  so  designated 
hereinafter. 

Upon  a  map,  which  is  herewith,  there  is  indicated  all  these  possible 
routes,  and  upon  an  accompanying  plan  the  profiles  along  these  several 
lines  as  far  as  these  profiles  are  known. 

THB  OSWEGO  B0X7TB* 

The  construction  of  a  ship  canal  entirely  wi  Ain  American  territory 
from  the  Great  Lakes  to  the  navigable  waters  of  the  Hudson  Biver  by 
the  Oswego  route  involves  the  following  work: 

1.  The  improvement  of  the  Niagara  Biver  from  Lake  Erie  to  the 
vicinity  of  Tonawanda. 

2.  The  construction  of  a  ship  canal  around  Niagara  Falls  from  the 
Niagara  Biver  near  Tonawanda  to  the  lower  Niagara  Biver,  or  to  Lake 
Ontario,  the  line  preferred  being  to  Lake  Ontario  at  Olcott. 

3.  The  construction  of  a  harbor  at  Olcott. 

4.  The  radical  improvement  of  Oswego  Harbor. 

5.  The  construction  of  a  ship  canal  from  Oswego  to  Troy. 

6.  The  improvement  of  the  Hudson  Biver  from  Troy  down  to  a  point 
where  ample  depth  and  width  are  found. 
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T7PPER  NIAGARA  RITBR. 

The  problem  of  improving  the  Niagara  Biver  from  Lake  Erie  to 
Tonawanda  for  the  accommodation  of  deep-draft  ships  is  involved  and 
difficult.  At  the  head  of  the  river  there  is  a  rocky  shoal  through  which 
the  Government  has  excavated  a  channel  18  feet  deep  at  mean  stages; 
below  this  the  river  is  narrow  and  very  rapid,  and  obstructed  by  the 
Buffalo  waterworks  intake  pier  and  by  the  International  Bridge^ which  is 
located  where  the  river  is  narrow  and  swifb,  and  through  which  there 
is  but  one  available  draw  opening  160  feet  wide;  below  this  there  is 
another  rocky  shoal  at  Strawberry  Island,  where  work  is  in  progress 
designed  to  make  a  channel  400  feet  wide  and  18  feet  deep  at  mean 
stages  of  the  river.  For  several  years  the  river  has  ordinarily  been  from 
1  to  2  feet  and  more  below  mean  stage,  following  the  general  lowering 
of  lake  levels. 

To  excavate  channels  in  the  river  which  would  be  amply  large  for 
connecting  with  a  ship  canal  would  be  expensive,  and  it  would  be  objec- 
tionable inasmuch  as  it  would  permit  the  waters  of  Lake  Erie  to  run  off 
more  rapidly  than  they  do  now,  and  thereby  frirther  tend  to  lower  the 
waters  of  this  lake.  It  would,  moreover,  give  very  unsatisfactory 
results,  for  the  swift  currents  and  narrow,  rocky  channels  combined 
with  the  intake  pier  and  the  narrow  drawbridge  would  make  navigation 
for  heavily  laden  vessels  difficult  and  dangerous. 

Another  feature  of  the  case  which  is  of  importance  and  must  not  be 
lost  sight  of  is  the  demand  for  the  raising  or  regulation  of  lake  levels. 
This  will  require  a  structure  of  some  sort  across  the  Niagara  Biver  at 
or  near  its  head,  or  between  its  head  and  Niagara  Falls. 

Two  ways  are  suggested  for  overcoming  the  difficulties  of  navigation 
and  at  the  same  time  providing  for  regulating  the  lake  levels: 

One  way  is  to  build  a  dam  upon  the  rocky  shoals  at  the  head  of  the 
river  to  raise  and  regulate  lake  levels,  and  in  connection  therewith  to 
enlarge  the  Black  Bock  Oanal,  and  to  provide  a  lock  or  locks  at  its 
lower  end  of  sufficient  capacity  to  pass  the  through  commerce  of  the 
ship  canal  and  the  local  commerce  of  Tonawanda  and  points  farther 
down  the  Niagara  Biver.  The  river  from  the  locks  to  Tonawanda  could 
then  be  deepened  at  a  comparatively  small  expense.  This  would  avoid 
all  the  swiftest  water,  avoid  the  passage  of  the  narrow  drawbridge  in 
swift  water,  and  avoid  all  trouble  at  the  intake  pier. 

The  second  way  is  to  throw  dams  across  the  American  and  Canadian 
channels  of  the  river  below  Tonawanda,  thus  raising  the  river  at  this 
point  to  the  level  of  Lake  Erie,  less  the  river  slope.  This  latter  method 
would  cause  the  flooding  of  large  amounts  of  valuable  property,  par- 
ticularly at  Tonawanda,  and  might  not  be  found  practicable.  It  would, 
however,  save  a  large  amount  of  rock  cutting  in  the  canal  between  the 
Niagara  Biver  and  Lockport. 

Between  these  two  extremes,  other  and  more  advantageous  plans 
might  be  developed  by  frirther  and  more  complete  surveys  and  inves- 
tigations. A  complete  solution  of  the  problem  may  require  interna- 
tional agreement  between  the  United  States  and  Canada.  Whatever 
method  is  adopted  will  undoubtedly  involve  a  very  heavy  expense. 

The  distance  from  the  head  of  the  river  at  Buffalo  to  the  canal 
entrance  below  Tonawanda  would  be  about  14  miles,  of  which,  if  the 
first  plan  be  adopted,  4  miles  would  be  by  canal  from  Bufiialo  to  Black 
Bock  and  10  miles  by  river  from  Black  Bock  to  below  Tonawanda. 
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THE  NIAGARA  SHIP  CANAL. 

The  canal  route  aboat  Niag^ara  Falls,  which  to  me  appears  preferable, 
is  the  Olcott  or  Eighteen-Mile  Greek  route.  This  line  runs  in  a  general 
direction  a  little  east  of  north  from  the  Niagjira  Eiver  near  Tonawauda 
to  Lake  Ontario,  at  Olcott.  The  entire  line  lies  well  away  from  the 
frontier,  and  while  it  is  longer  in  canal  than  some  other  possible  lines, 
it  possesses  more  than  compensating  advantages. 

The  total  length  of  this  line  is  about  25  miles  and  the  fall  320  feet. 
To  overcome  this  fall  would  require  13  locks,  with  an  average  lift  of  24  J 
feet,  and  a  guard  lock  at  the  Niagara  Kiver.  The  line  mentioned  is 
shown  on  the  accompanying  map. 

As  this  Niagara  Ship  Canal  has  been  under  discussion  for  many 
years,  and  a  number  of  surveys  of  it  have  been  made,  it  is  deemed 
proper  to  give  a  brief  history  of  it  and  of  matters  connected  with  it.^ 

1784. 

In  1784  the  first  survey  was  made  for  a  canal  around  the  Falls  of 
Niagara  with  a  view  to  connecting  the  waters  of  the  Hudson  Kiver  and 
those  of  Lake  Erie  by  a  system  of  canals  and  slack  water  and  lake  navi- 
gation, by  way  of  the  Mohawk  Kiver,  Oneida  Lake  and  Kiver,  and 
Oswego  Kiver  and  Lake  Ontario,  and  thence  by  Niagara  Kiver  and  the 
projected  canal  to  Lake  Erie.  This  system  was  partly  completed  by 
works  on  the  Mohawk  Kiver  and  Oneida  Lake.  The  works  were  con- 
structed by  the  Western  Inland  Lock  Navigation  Company,  for  which, 
in  1792,  General  Washington  obtained  the  passage  of  an  act  of  incor- 
poration by  the  legislature  of  the  State  of  New  York. 

In  1796  this  company  began  itfi  operations  and  constructed  several 
small  canals  in  the  Mohawk  Yalley  at  Little  Falls,  and  elsewhere,  and 
improved  the  natural  river  channels,  in  which  works  it  expended 
$560,000.  Between  1812  and  1820  it  surrendered  its  charter  to  the 
State  (which  already  owned  a  part  of  the  stock  of  the  company)  for 
$140,000,  this  purchase  being  the  first  step  toward  the  construction  by 
the  State  of  the  Erie  Canal,  which  was  decided  upon  in  1817  and  com- 
pleted in  1825.  Nothing  was  done  at  Niagara,  where,  prior  to  1825, 
goods  for  Lake  Erie  and  the  West  were  taken  from  Lake  Ontario  by  a 
28-mile  portage,  for  which  the  charge,  according  to  a  report  made  by 
Mr.  James  Geddes,  on  January  20, 1809,  was  $10  i)er  ton  (equal  to  35| 
cents  per  ton  per  mile)  for  the  Niagara  transfer  only. 

In  1798  a  company  was  chartered  by  the  State  of  New  York  to  con- 
struct a  canal  around  Niagara  Falls,  capable  of  passing  boats  of  80  tons 
burden,  said  canal  to  be  completed  ten  years  thereatler. 

1808. 

Upon  the  expiration  of  this  period  in  1808,  the  legislature  directed 
the  surveyor- general  of  the  State  of  New  York  to  explore  a  route  for 
a  canal  from  the  Hudson  to  Lake  Erie,  and  James  Geddes,  civil  engi- 
neer, was  accordingly  employed  to  survey  a  route  for  the  canal  around 
the  Falls  from  Schlossers  to  Lewiston. 

In  the  same  year,  pursuant  to  a  resolution  of  the  Senate  of  the  United 
States,  the  Secretary  of  the  Treasury  submitted  to  that  body  a  report 
which  included  the  Niagara  Ship  Canal  from  Schlossers  to  Lewiston, 
via  The  Devils  Hole. 
BNa  97 197 
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1826. 

In  1826  another  and  more  accurate  survey  was  made  nnder  the  direc- 
tion of  private  individuals,  with  a  view  to  obtaining  a  charter  from  the 
State  of  New  York  and  of  constructing  a  canal  as  above  described,  the 
cost  of  which  was  then  estimated  at  $1, 000,000.  But  this  project  also 
failed  of  accomplishment,  and  in  1835  the  President  of  the  United 
States  ordered  a  third  set  of  surveys  to  be  made  upon  a  still  larger 
Bc«le  ^'for  a  ship  canal  to  connect  the  waters  of  Lake  Erie  and  Lake 
Ontario,''  for  which  duty  Capt.  W.  G.  Williams,  of  the  United  States 
Topographical  Engineers,  was  detailed. 

1836. 

Under  date  of  March  17, 1836,  Captain  Williams  reported  uiwn  five 
different  routes,  varying  in  their  lengths  from  7f  miles  (from  Schlossers 
to  Lewiston)  to  32  miles  (from  Tonawanda,  via  Lockport,  to  Eighteen- 
Mile  Greek  at  Olcott),  the  report  being  accompanied  by  detailed  maps 
and  profiles. 

The  basis  of  this  project  was  for  locks  200  feet  long,  50  feet  wide,  and 
10  feet  depth  of  water,  with  prism  of  canal  110  feet  wide  at  water  line 
in  earth  cut  and  60  feet  wide  in  rock  cut.  Captain  Williams's  estimate 
of  cost  varied  from  $2,568,899.36  for  a  canal  with  single  locks  from 
Schlossers  to  Lewiston  to  95,041,725.50  for  a  canal  with  part  single  and 
part  double  locks  from  Tonawaiida  to  Glcott. 

This  report  was  made  in  detail,  and  was  fully  illustrated  by  maps  and 
profiles.  It  was  published  as  House  Ex.  Doc.  Ko.  214,  Twenty-fourth 
Congress,  first  session,  April  16, 1836. 

1837. 

Under  date  of  February  14, 1837,  the  House  Committee  on  Beads 
and  Canals  made  another  favorable  report  urging  the  military  and 
commercial  needs  for  the  work,  which  was  publish^  as  House  Report 
No.  201,  Twenty-fourth  Congress,  second  session,  February  14, 1837. 

1853. 

No  further  action  was  taken  until  1853,  when  th«  commissioners 
named  in  a  charter  granted  by  the  State  of  New  York  for  constructing^ 
the  Niagara  Ship  Canal  appointed  Charles  B.  Stuart,  civil  engineer, 
and  Edward  W.  Serrell,  civil  engineer,  to  survey  the  country  between 
Tonawanda  Creek  and  Lake  Ontario  and  to  ascertain  the  most  feasible 
route  for  constructing  a  canal  around  the  falls  of  Niagara,  of  the 
dimensions  of  the  St.  Marys  Canal  then  building,  for  the  passage  of 
the  largest  side- wheel  steamers  then  navigating;  the  Western  lakes. 

Several  routes  were  then  carefully  surveyed  and  their  cost  estimated 
for  a  canal  170  feet  wide  at  the  top,  130  feet  on  the  bottom,  and  14 
feet  depth  of  water,  with  locks  300  feet  long  and  70  feet  wide  in  the 
chamber. 

The  shortest  line,  8  miles  in  length,  was  estimated  to  cost  $10,290,- 
471.59  with  single  locks  and  $13,169,569.60  with  double  locks.  The 
cost  varied  with  the  scale  of  navigation  adopted  and  especially  with 
the  width  of  locks,  as  appears  by  comparison  of  the  estimate^  pf  1835 
and  1853, 
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1868. 

In  October,  1863,  President  Lincoln  appointed  Mr.  Charles  B.  Stnart^ 
civil  engineer,  to  make  a  seport  ui)on  proposed  canal  improvements 
to  pass  gauboata  from  tide  water  to  the  lakes,  and  in  this  connection  he 
again  reported  upon  the  Niagars^  Ship  Canal  under  date  of  March  24, 
18G4. 

The  dimensions  of  canal  and  locks  upon  which  the  1863  estimates 
were  based,  were  less  than  those  used  in  1853,  Mr.  Stuart  considering 
that  as  the  average  depth  of  water  in  the  principal  Western  harbors 
did  not  exceed  12  feet,  this  depth  in  the  canal  would  "meet  all  the  pres- 
ent requirements  of  this  artificial  navigation,  ♦  •  •  the  miter  sills 
of  the  locks  to  be  placed  with  reference  to  the  future  deepening  of  the 
prism  of  the  canal  when  the  Western  harbors  and  the  channel  through 
St.  Clair  Flats  are  materially  improved.'^  The  dimensions  of  the  canal 
were  105  feet  width  on  surface  of  water;  12  feet  depth;  with  locks  275 
by  45  feet,  and  averaging  IG  feet  lift  each. 

Five  lines  were  surveyed  and  estimated  in  1863.  The  shortest  one— 
6.58  miles  from  Schlossers  to  Lewiston — being  estimated  at  $6,007,011 
for  single  locks  and  $7,680,555  for  double  locks. 

This  report  of  Mr.  Charles  B.  Stuart  was  i)resented  to  Congress,  with 
a  special  message  by  President  Lincoln,  dated  March  29, 18(J4,and  was 
published  asHouse  Ex.  Doc.  No.  61, Thirty-eighth  Congress,  first  session. 

1867. 

No  action  was  taken  upon  the  subject  until  March  27, 1867,  when  a 

joint  resolution  of  the  Fortieth  Congress  was  approved,  ordering  sur- 

.  veys  and  estimates  for  a  ship  canal  to  connect  Lakes  Erie  and  Ontario 

around  Niagara  Falls,  and  the  duty  was  assigned  to  Lieut.  CoL  Charles 

E.  Blunt,  of  the  United  States  Corps  of  Engineers. 

These  surveys  and  estimates  were  made  during  1867  by  Mr.  James  S, 
Lawrence,  civil  engineer,  and  Mr.  Ste])lien  F.  Gooding,  civil  engineer. 

Six  different  lines  were  surveyed;  three  of  these,  designated  as  the 
Lewiston  lines,  were  from  Schlossers  on  the  Niagara  River  (3  miles  up- 
stream from  the  falls),  to  the  Lake  Ontario  level  of  the  Niagara  River 
at  or  near  Lewiston.  These  lines  varied  in  length  from  7.05  miles  to 
9.38  miles,  averaging  8.08  miles. 

The  line  next  in  length  was  designated  as  the  Four-Mile  Creek  line, 
and  was  located  from  Schlossers  to  the  mouth  of  Four-Mile  Creek  on 
Lake  Ontario,  with  a  length  of  14.43  miles. 

The  next  in  length,  designated  as  the  Wilson  or  Twelve-Mile  Creek 
line,  was  from  a  point  on  Niagara  River,  2  miles  upstream  from  the 
mouth  of  Cayuga  Creek  (and  6  miles  upstream  from  the  Falls)  to  the 
mouth  of  Twelve  Mile  Creek,  or  Wilson,  on  Lake  Ontario,  with  a  length 
of  18.25  miles. 

The  longest  line  of  those  surveyed  and  estimated  was  that  designated 
as  the  "Olcott  or  Eighteen-Mile  Creek"  line,  running  from  Olcott 
Harbor,  on  Lake  Ontario,  to  Niagara  River,  at  a  point  opposite  the 
north  end  of  Tonawanda  Island  and  seven-eighths  of  a  mile  north  of  the 
mouth  of  Tonawanda  Creek,  passing  through  the  gorge  2J  miles  long 
near  Lockport,  known  as  "  The  Gulf,"  in  which  the  main  ascent  is  made. 
The  length  on  this  line  is  25.28  miles.  It  offers  special  advantages,  in 
that  it  follows  the  Lockport  Gulf  (a  gorge  80  to  300  feet  wide)  for  2^ 
miles,  and  the  Eighteen-Mile  Creek  gorge  (100  to  400  feet  wide)  for 
about  4  miles,  and  that  the  ascent  is  so  distributed  as  to  give  space 
tor  passing  basins  between  the  adjacent  locks,  making  doable  locJics 
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nnnecessary.  Its  location  is  also  farthest  removed  from  the  national 
boundary.  For  these  various  reasons  it  has  been  most  favorably 
regarded  in  the  recent  reports  upon  the  subject. 

In  the  1867  report  the  following  estimates'were  made  upon  the  basis 
of  14  feet  depth,  100  feet  width  in  rock  cuttings,  and  1)0  feet  bottom 
and  125  feet  surface  width  in  earth  cuts;  with  locks  275  feet  long,  46 
feet  wide  and  14  feet  depth  on  miter  sills,  with  lifts  of  15  or  16  feet. 

On  each  of  the  three  Lewiston  lines  there  were  proposed  21  lift- 
locks,  {Ul  double,  and  a  guard-lock  and  dam  at  the  Niagara  Eiver,  and 
the  cost  of  each  varied  slightly  from  the  average  of  $11,418,597. 

On  the  Four-Mile  Creek  line  the  rise  was  ett'ected  by  7  single  locks 
and  14  pairs  of  double  locks,  with  a  guard -lock  and  dam  on  the  Niagara 
Kiver  and  a  harbor  on  Lake  Ontario.  The  cost  was  estimated  at 
$12,673,520. 

On  the  Twelve- Mile  Creek  or  Wilson  line  the  rise  was  effected  by  12 
single  and  9  pairs  of  double  locks,  with  a  guard-lock  and  dam  on  the 
river  and  a  harbor  on  the  lake.     The  cost  was  estimated  at  $13,993,638. 

On  the  Eighteen-Mile  Creek  or  Olcott-Lockport  line  the  rise  of  326 
feet  w  as  effected  by  17  single  locks  and  4  pairs  of  double  locks,  with 
guard-lock  and  dam  on  the  Niagara  River  and  harbor  on  Lake  Ontario. 
The  estimate  of  cost  was  $12,893,170. 

The  results  of  the  1867  survey  were  published  in  the  Report  of  the 
Chief  of  Engineers  for  1808,  pages  271  to  287,  and  the  maps  and  pro- 
files were  also  published,  and  no  other  surveys  have  since  been  made. 

1888. 

In  the  river  and  harbor  act  of  August  11,  1888,  a  revision  of  the 
1867  estimates  was  called  for  on  a  basis  of  20  feet  draft,  and  the  duty 
of  making  the  revision  was  assigned  to  Capt.  Carl  F.  Palfrey,  of  the 
Corps  of  Engineers.  Captain  Palfrey  considered  that  only  the  Wilson 
and  Olcott  routes  were  adapted  to  present  conditions,  and  he  adopted 
as  the  basis  of  his  estimates  the  following  dimensions:  Twenty  and 
one-half  feet  depth  of  canal  and  21  feet  depth  on  miter  sills;  100  feet 
width  in  rock  cutting;  150  feet  surface,  and  100  feet  bottom  width  in 
earth  cuts.  Locks,  400  feet  long,  80  feet  width  of  chamber  and  GO  feet 
w^idth  of  gates,  21  feet  depth,  and  18  feet  general  lift. 

The  estimated  costs  were: 

The  Wilson,  or  Twelve-Mile  Creek  ronte;  18.25  miles  in  length : 

With  single  locks $24,201,550 

With  double  locks 29,347,900 

The  Olcott,  or  Eighteen-Mile  Creek  route;  25.28  miles  iu  length: 

With  single  locks 23;617,900 

(Double  locks  not  needed.) 

Captain  Palfrey's  rei>ort,  dated  Augnst  10,  1889,  was  print<^d  with 
the  Annual  Report  of  the  (Jhief  of  Engineers  for  1889,  page  2434. 

1889. 

On  December  18, 1889,  Representative  Qereno  E.  Payne  introduced 
a  bill  in  Congress  providing  for  a  Commission  to  select  one  of  these 
lines,  and  appropriating  $1,(K)0,000  for  construction  upon  it.  No  action 
was  had  upon  this  bill. 

1892. 

A  presentation  of  the  subject  made  by  Representative  Bentley,  from 
the  Committee  on  Railways  and  Canals,  in  1892,  was  published  as 
House  Report  No.  1023,  Fifty-second  Congress,  first  session,  April  8, 
1892,  to  accompany  H.  li,  283. 
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189G. 

In  1806  a  bill  was  introdnced  (H.  R.  34)  appropriating  $50,000  for 
surveys,  and  Eepresentntive  Cliickcring,  from  the  Committee  on  Eail- 
ways  and  Oanals,  made  a  report  sustaining  the  bill,  which  was  pub- 
lished as  House  Kepoit  Mo.  423,  Fifty-fourth  Congress,  tirst  session, 
February  18, 1896. 

HARBOR  AT  OLOOTT. 

At  Olcott  the  small  creek,  known  as  Eighteen -Mile  Creek,  flows  into 
Lake  Ontario.    It  has  a  little  enlargement  within  its  mouth. 

A  small  harbor  of  about  V2  feet  depth  has  been  constructed  here  by 
extending  two  piers  200  feet  apart  out  into  the  lake.  This  harbor  is 
entirely  inadequate  for  the  ship-canal  project.  A  proper  harbor  here 
must  have  ample  size  and  depth  for  the  accommodation  of  a  large 
number  of  vessels  and  be  thoroughly  well  protected. 

Captain  Pal  Trey  [)r()i)osed  the  construction  of  a  hfvrbor  here  at  an 
expense  of  $044,400,  but  the  harbor  so  proposed  would  not  be  adequate. 
A  suitable,  ample,  and  well  protected  harbor,  with  proper  lights  and 
aids  to  navigation,  would  cost  several  times  this  amount,  and  would 
be  almost  entirely  artillcial,  and  require  constant  expenditures  to 
maintain. 

LAKE  ONTARIO. 

The  distance  from  Olcott  to  Oswego  through  Lake  Ontario  is  112 
miles.    This  is  all  open,  deep  lake  navigation. 

HARBOR  AT  OSWEGO. 

The  present  harbor  at  Oswego  is  suited  for  the  class  of  vessels  that 
can  pass  through  the  Welland  Canal,  and  which  now  make  use  of  it, 
but  it  is  not  suited  for  the  class  of  great  lake  vessels  which  ply  the 
waters  of  the  upper  lakes,  and  for  the  accommodation  of  which  the 
canal  would  be  proportioned.  A  radical  improvement  of  the  harbor 
would  be  necessary.  The  plans  for  this  improvement  would  require 
careful  consideration.  In  what  these  plans  would  consist  I  am  not 
prepared  to  say. 

The  harbor  is  fully  exposed  to  the  full  sweep  of  the  westerly  and 
northerly  storms  of  Lake  Ontario,  and  the  inner  harbor  is  all  under- 
laid with  rock.  To  put  this  harbor  in  condition  for  accommodating 
the  traffic  of  a  ship  canal  and  the  business  which  would  naturally 
center  at  it  under  the  new  conditions  would  involve  heavy  expense. 

CANAL  FROM  LAKE  ONTARIO,  AT  OSWEGO,  TO  THE  HUDSON  RIVER, 

AT  TROT. 

There  is  an  existing  canal  from  Oswego  to  the  Hudson  at  Troy.  This 
is  of  the  same  navigable  capacity  as  the  Erie  Canal,  and  is  being 
improved  to  the  same  additional  capacity  with  the  $9,000,000  voted  by 
the  State  for  the  purpose.  At  Syracuse  the  two  join  and  proceed  east- 
ward together.  The  distance  along  the  Oswego- Erie  Canal  from 
Oswego  to  Troy  is  200  miles.  Along  the  Oswego  River  the  canal  runs 
partly  in  an  artificial  cut  along  the  banks,  and  partly  in  pools  formed 
by  damming  the  river.  Along  the  Mohawk  River  the  canal  is  located 
along  the  edge  of  the  valley  and  above  the  reach  of  the  ice  jams  and 
floods  of  the  river,  crossing  the  incoming  tributaries  by  aqueducts. 
Between  and  connecting  the  watersheds  of  the  Oswego  and  Mohawk 
rivers  is  the  long  summit  level  of  the  Erie  Canal,  known  as  the  <<  Rome 
level.''  This  level  is  56  miles  long  and  is  181.8  feet  above  Lake  Onta- 
rio and  is  428.4  feet  above  tide  water  in  the  Hudson  at  Troy.    The 
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water  supply  for  this  sammit  level  has  always  been  considered  one  ot 
the  great  problems  in  connection  with  the  enlargement  of  the  canal. 

In  laying  out  a  ship  canjil  from  Oswego  to  Troy,  the  route  which 
meets  with  the  most  favor  from  those  who  have  studied  the  subji^ct  is 
to  fully  canalize  the  Oswe<:o  Eiver  by  dams  and  locks  as  far  as  the 
mouth  of  the  Oneida  Kiver,  thence  by  a  canal  partly  along  the  Oneida 
Eiver  and  partly  cutting  across  bends,  into  Oneida  Lake,  through 
Oneida  Lake,  and  by  a  high-level  canal  up  the  valley  of  Wood  Creek 
and  over  a  summit  level  and  down  to  the  valley  of  the  Mohawk,  a  few 
miles  to  the  east  of  Eome.  Thence  the  route  would  be  by  the  fully 
canalized  .Mohawk  Kiver. 

The  mean  elevation  of  Lake  Ontario  at  Oswego  is  246.6  feet  above 
tide  in  the  Hudson  at  Troy.  Oneida  Lake  is  370  feet  above  the  same 
datum,  and  the  summit  level  of  the  proposed  ship  canal  is  418  feet  alcove 
the  same  level,  or  ten  Jeet  below  the  summit  level  of  the  Brie  Canal. 

1'he  total  lockage  from  Oswego  to  Troy  by  this  route  is  690  feet, 
requiring  25  to  30  locks  of  the  ordinary  type.  The  number  of  locks 
will  depend  principally  upon  the  slopes  of  the  Mohawk  and  Oswego 
rivers  and  the  heights  to  which  the  pools  can  be  raised  without  too 
great  damage  to  property  by  flooding.  The  data  for  the  determination 
of  the  number  and  location  of  dams  and  locks  can  only  be  had  by 
actual  and  detailed  surveys. 

HISTORY  OP  THE  OSWEGO-HUDSON  CANAL  ROUTE, 

It  was  upon  this  route  that  the  first  works  for  giving  water  communi- 
cation between  the  Great  Lakes  and  the  Hudson  Eiver  were  located. 
This  grand  project  interested  General  Washington,  and  the  Western 
Inland  Lock  Navigation  Company  was  incorporated  by  the  New  York 
legislature  in  1792.  It  is  stated  in  Jean's  "Waterways  and  Water 
Transport"  that  General  Washington  obtained  the  charter  and  was 
the  first  president  of  the  company.  The  State  subscribed  to  the  stock 
of  the  company,  and  in  1796  the  portion  of  the  route  from  Schenectady 
to  Seneca  Falls  was  opened  for  boats  carrying  16  tons.  The  works  of 
the  Western  Inland  Lock  Navigation  Company  were  mainly  applied  to 
the  improvement  of  the  natural  river  channels,  the  artificial  channels 
being  only  15  miles  in  length.  The  works  and  charter  were  purchased 
by  the  State  between  1812  and  1820  as  the  first  step  toward  the  con- 
struction of  the  Erie  Canal  to  Lake  Erie  and  of  its  Oneida  and  Oswego 
branch  to  Lake  Ontario.  Different  parts  of  the  canal  were  opened  at 
various  times  between  1819  and  1828.  The  first  boats  were  61  feet 
long,  7J  feet  wide,  and  drawn  by  a  single  horse. 

The  dimensions  of  the  Erie  Canal  and  its  branch  to  Oswego  were: 
Depth,  4  feet;  bottom  width,  26  feet;  surface  width,  40  feet;  locks,  90 
feet  by  14  feet.  The  construction  of  these  canals  and  of  the  Canadian 
Welland  Canal,  with  locks  110  feet  long,  22  feet  wide,  and  8  feet  deep, 
connected  both  the  Hudson  Eiver  and  Lake  Ontario  with  Lake  Erie, 
and  for  a  time  accommodated  the  commerce  of  that  period. 

The  growth  of  this  commerce  was  such  as  to  soon  call  for  enlarge- 
ments. The  first  enlargement  of  the  Erie  and  Oswego  canals  was  to  a 
prism  50  feet  wide  at  the  bottom,  70  feet  wide  at  the  water  surface,  and 
7  feet  deep,  with  locks  110  feet  long,  18  feet  wide,  and  7  feet  deep.  This 
enlargement  was  begun  in  1836  and  completed  in  1862,  and  is  yet  the 
governing  size  of  the  canal.  The  first  enlargement  of  the  Welland 
Canal  was  made  in  1846,  the  locks  being  increased  in  size  to  150  feet 
length,  26^  feet  width,  and  10^  feet  depth. 

These  enlargements  were  hardly  completed  before  further  ones  were 
called  for,  and  in  1887  the  second  enlargement  of  the  Welland  to  locks 
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of  270  feet  length  by  45  feet  width  and  14  feet  depth  was  completed, 
aDd  in  1885  the  work  of  doubling  the  length  of  the  locks  of  tlie  Brie 
Canal  was  commenced  avS  an  experiment. 

In  1895  the  people  of  New  York  State  voted  to  expend  $9,000,000  on 
this  lock  lengthening,  and  the  deepening  of  the  State  canals  and  all 
structures  to  9  feet. 

Meantime,  several  projects  for  more  radical  changes  were  made  to  sup- 
ply larger  means  for  traitic  from  the  lakes  to  the  Hudson,  but  all  were 
limited  to  proi)Osed  increase  in  the  dimensions  of  the  original  canals. 

The  most  complete  studies  and  estimates  which  have  been  made  for 
the  enlargement  of  the  canal  are  those  of  1863  and  1874. 

1863. 

The  former  were  made  by  the  State  engineer  of  New  York,  Mr.  W.  B. 
Taylor,  and  were  for  the  construction  of  a  series  of  enlarged  locks  along- 
side the  present  ones,  so  as  to  pass  gunboats  from  tide  ^vater  to  Lake 
Erie.  The  results  are  published  in  the  annual  report  of  that  officer  for 
1863.  The  enlargement  contemplated  locks  225  feet  long,  26  feet  wide, 
and  7  feet  depth.  The  estimated  cost  of  this  enlargement  from  the  Hud- 
son River  to  Lake  Ontario  was  $10,350,088,  and  from  the  Hudson  Kiver 
to  Lake  Erie  was  $11,902,888. 

1874. 

Under  the  date  of  June  23, 1874,  Congress  called  for  a  report  and 
estimate  for  enlargement  of  kxtks  to  the  same  diminsions  as  those  last 
mentioned  and  for  deepening  the  canal  prism  to  8  feet.  tJnder  date  of 
December  24, 1874,  Maj.  John  M.  Wilson  reported  upon  this  project  and 
gave  estimates  of  the  cost  of  its  execution.  Major  Wilson's  elaborate 
and  detailed  report  is  published  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1876,  Part  II,  p.  534. 

Major  Wilson's  estimate  of  the  cost  for  lock  enlargement,  leaving  the 
prism  at  7  feet  depth,  from  the  Hudson  to  Lake  Erie,  was  $6,676,231, 
or  with  deepening  of  prism  to  8  feet  included,  $8,173,596. 

The  route  from  the  Hudson  to  Lake  Ontario  was  considered  by  Major 
Wilson  upon  the  basis  of  deeper  draft  and  larger  dimensions,  i.  e., 
prism,  10  feet  deep,  120  feet  bottom  and  140  feet  surface  width,  with 
locks  185  feet  long,  29  feet  wide,  and  9  feet  depth;  the  total  length 
to  Albany  being  200J  miles.  The  estimated  cost  of  this  work  was 
$25,213,857. 

1895. 

In  the  annual  report  of  the  State  engineer  and  surveyor  of  !N"ew  York 
for  the  year  1895  there  is  a  report  on  a  ship  canal  from  Oswego  to  the 
Hudson,  prepared  by  Mr.  Albert  Himes,  resident  engineer  ol  the  east- 
ern division  of  the  New  York  State  canals. 

The  route  proposed  by  Mr.  Himes  is  in  general  that  hereinafter 
described:  The  canal  to  have  a  bottom  width  of  100  feet  and  depth  of 
20  feet,  with  locks  459  feet  long,  60  feet  wide,  and  lifts  for  common  locks 
ranging  from  10  feet  to  27  feet.  The  plan  includes  a  mechanical  lift  in 
the  form  of  huge  counterbalanced  tanks,  at  Cohoes,  of  130  feet.  It  also 
includes  a  gigantic  summit  cut  to  make  the  summit  level  that  of  Oneida 
Lake.  This  cut  would  be  about  50  miles  long,  with  an  average  depth  of 
60  feet  and  maximum  depths  of  about  100  feet,  involving,  according  to 
Mr.  Himes's  adopted  dimensions  and  slopes,  the  excavation  of  about 
80,000,000  cubic  yards.  By  adopting  this  deep-cut  summit  level,  the 
total  lockage  requked  between  Lake  Ontario  and  the  Hudson  is  reduced 
to  518  feet. 

Mr.  Himes's  estimate  of  cost  was  $82,098,601. 
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1896. 

In  December,  1896, 1  submitted  a  report  on  the  subject  of  enlarging 
the  locks  of  the  Erie  Canal  for  the  passage  of  modern  torpedo  boats 
and  vessels  of  war  of  similar  dimensions.  In  this  report  estimates 
were  given  for  enlarging  one  tier  of  the  locks  to  various  dimensions  and 
depths,  and  the  advantages  of  a  radical  enlargement  of  the  Erie  Canal 
wer.e  commented  upon.  This  report  is  published  in  House  Doc*  No.  231, 
Fifty-fourth  Congress,  second  session. 

Daring  1896  the  American  Deep  Waterways  Commission  caused  an 
examination  to  be  made  of  the  OswegoOneida-Mohawk  route  for  a  ship 
canal.  This  examination  and  map  and  profile  were  made  by  Mr. 
William  Pierson  Judson,  civil  engineer,  who  located  an  approximate 
line  for  a  canal,  which,  with  the  data  obtained,  would  enable  an  approxi- 
mate estimate  to  be  made  of  the  cost  of  a  canal  by  this  route.  The 
length  of  the  line  from  Oswego  to  the  Hudson,  as  laid  down  by  Mr, 
Judson,  is  179  miles,  or  21  miles  less  than  by  the  present  canal  line. 

ARRANGEMENT  OP  LOOKS  AND  LEVELS. 

For  the  purpose  of  considering  points  affecting  navigation,  the 
following  arrangement  of  locks  and  levels  has  been  assumed : 

Six  locks  and  dams  would  be  built  to  overcome  the  elevation  of  124 
feet  from  Lake  Ontario  to  Oneida  Lake,  the  distance  between  which  is 
30  miles.  Through  the  pools  thus  formed  and  between  the  upper  dam 
and  Oneida  Lake  much  earth  and  rock  excavation  would  be  required. 
Oneida  Lake  is  21  miles  long,  and  there  would  have  to  be  a  considerable 
amount  of  dredging  at  its  two  ends  to  give  suitable  channel  depths. 

The  Oneida  Lake  level  can  be  carried,  by  excavation  through  the 
swampy  area  around  Wood  Creek  for  about  8  miles,  to  where  the  valley 
of  the  creek  is  well  defined  with  banks  suited  to  dam  location,  where  a 
dam  and  lock  with  lift  of  24  feet  would  raise  the  water  level  to  148  feet 
above  Lake  Ontario  and  394  feet  above  tide. 

At  4  miles  farther  (near  old  Fort  Bull)  another  dam  and  lock  with  lift 
of  24  feet  would  raise  the  water  line  to  the  summit  level,  172  feet  above 
Lake  Ontario  and  418  feet  above  tide. 

This  summit  level  can  be  carried  for  about  11  miles  in  length,  through 
Eome,  with  banks  of  a  maximum  height  (for  a  short  distance)  of  25 
feet  above  water  level  and  of  20  feet  average  height  for  the  highest 
mile  in  length.  This  cut,  it  is  believed,  would  be  wholly  through  sand, 
gravel,  and  clay  with  layers  of  hardpan,  the  whole  being  a  formation 
of  glacial  drift. 

At  7  miles  beyond  Rome  the  descent  to  the  valley  of  the  Mohawk 
could  be  made  by  a  dam  and  lock  of  24  feet  lift. 

This  brings  the  water  level  down  to  394  feet  above  tide,  and  this  level 
can  be  carried  for  about  31  miles  to  a  point  93  miles  from  Oswego  and 
to  within  7  miles  of  Little  Falls,  where  another  lock  brings  the  level 
down  to  that  of  Oneida  Lake,  or  370  feet  above  tide. 

This  condition  has  suggested  a  through  cut  to  this  point,  as  a  means 
of  avoiding  the  locks  and  of  making  Oneida  Lake  the  summit  level  for 
water  supply.  This  enormous  cut  would  have  a  length  of  about  50  miles, 
a  maximum  depth  of  about  100  feet,  and  an  average  depth  of  60  feet. 
It  would  only  be  justified,  if  it  were  not  found  practicable  to  supply  a 
higher  summit  level  with  water.  Possibly  careful  surveys  might  develop 
the  fact  that  a  summit  level  somewhere  between  the  two  would  be 
advisable. 

At  Little  Falls  (100  miles  from  Oswego)  the  descent  of  60  feet  which 
occurs  within  8  miles  can  be  made  in  3  locks  to  310  feet  above  tide. 
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Here  the  first  rock  to  the  east  of  Oneida  Lake  is  encountered  in  the 
spur  of  the  Adirondacks,  which  crosses  the  Mohawk  at  Little  Falls,  and 
through  which  the  river  has  worn  its  way  for  a  mile  or  more.  The  rock 
is  gneiss  and  very  hard,  but  beyond  this,  through  to  the  Hudson  at 
Cohoes,  the  rock  forming  the  river  bed  is  of  Trenton  limestone,  Utica 
slate,  and  Hudson  shale.  From  here  on  the  banks  and  slopes  of  the 
river  are  such  that  it  is  assumed  that  7  dams  and  locks  of  an  average 
lift  of  24  feet  will  bring  navigation  to  the  great  fall  at  Cohoes,  although 
it  is  quite  possible  that  a  greater  number  of  dams  and  locks  of  smaller 
lift  will  be  required.  At  Cohoes  the  river  descends  155  feet  in  4 
miles,  to  the  level  of  mean  tide  at  the  State  dam  at  Troy.  Here  it  would 
require  7  ordinary  locks  of  an  average  lift  of  22  feet  to  effect  the 
descent  to  Hudson  River.  This  route  from  Oswego  to  Troy  would 
therefore  have  27  locks  (including  one  guard-lock)  with  lifts  of  20  to  24 
feet;  21  miles  of  canalized  Oswego  liiver  and  10  miles  of  canal  into 
Oneida  Lake,  21  miles  of  Oneida  Lake,  50  miles  of  canal  to  Little  Falls 
and  73  miles  of  canalized  Mohawk  Eiver  to  Cohoes,  and  5  miles  of  canal 
to  the  Hudson  liiver  at  Troy. 

The  location  through  the  Mohawk  Valley  may  require  more  dams  and 
shorter  levels,  as  natural  features  alone  can  not  be  considered,  for  the 
valley  is  already  occupied  by  important  railways,  factories,  and  cities, 
and  these  are  to  be  considered  and  radical  methods  of  canalization, 
such  as  might  be  applied  to  a  new  country,  must  be  avoided.  It  is 
only  by  the  most  careful  and  complete  surveys,  combined  with  an  esti- 
mation of  land  and  property  damages,  that  the  most  economical  and 
efficient  location  of  the  works  of  canalization  can  be  determined. 

It  would  be  necessary  under  any  circumstances  to  build  the  upper 
portions  of  the  dsims  movable  for  about  10  feet,  so  as  to  allow  free  way 
for  the  runoff  of  the  spring  floods. 

THE  HUDSON  BITEB. 

A  common  part  of  all  the  routes  mentioned  herein  is  the  Hudson 
Eiver  from  ^oy  to  New  York,  and  one  of  the  important  items  of 
expense  in  the  construction  of  a  ship  canal  from  the  Great  Lakes  to 
tide  water  at  the  port  of  Ifew  York  is  the  improvement  of  this  river 
from  the  canal  outlet  at  or  in  the  vicinity  of  Troy  to  deep  water. 

From  the  Battery  to  the  Stat'C  dam  at  Troy  is  a  distance  of  154  miles. 
In  its  original  condition  the  river  had  ample  depth  for  ocean  vessels 
for  the  lower  two  thirds  of  this  distance.  At  Barrytown,  98  miles  from 
the  Battery,  the  river  begins  to  shoal.  As  far  up  as  New  Baltimore, 
131  miles  from  the  Battery,  the  original  river  had  ample  depth  for 
light-draft  river  boats,  but  the  upper  section  of  the  river  from  New 
Baltimore  to  the  Troy  dam,  23  miles,  has  always  been  obstructed  by 
bars  and  shoals,  due  to  the  existence  of  numerous  islands  and  sloughs, 
to  the  dispersion  of  the  waters  over  too  wide  an  area,  and  to  rock  bot- 
tom reaching  up  to  within  7  feet  of  mean  water  level.  In  the  improve- 
ment of  this  upper  stretch  of  river  the  State  of  New  York  and  the 
United  States  have  expended  large  sums  of  money. 

Prior  te  1831  all  work  upon  the  river  was  done  by  the  State,  and 
from  1831  to  1867  by  the  General  Government  and  the  State  conjointly. 
In  the  year  1867  a  plan  of  improvement  was  adopted  by  the  General 
Government  to  secure  a  navigable  channel  11  feet  deep  from  New 
Baltimore  to  Albany,  and  9  feet  deep  froiji  Albany  to  Troy.  This  was 
to  be  accomplished  by  longitudinal  dikes,  dredging,  tidal  reservoirs^ 
and  revetting  the  banks  and  islands.  The  work  was  completed  in  1892 
at  a  cost  of  $1,247,940. 
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A  Board  of  Engineer^  in  1801  made  a  stndy  of  the  river  and  estimates 
for  its  further  improvement.  Their  report  is  published  on  page  752  of 
the  Report  of  the  Chief  of  Engineers  for  1892,  and  contains  a  descrip- 
tion of  the  river  and  its  physics.  The  Board's  estimate  of  the  cost  of 
a  channel  22  feet  deep  and  400  feet  wide  from  Hudson  City  to  the  State 
dam,  a  total  length  of  36  miles,  was  $19,607,832,  practically  $20,000,000. 
This  project  was  not  recommended  or  adopted. 

A  second  estimate  of  the  Board  was  for  a  channel  12  feet  deep  and 
400  feet  wide  from  Ooxsackie  to  Troy,  and  12  feet  deep  and  300  feet 
wide  from  Troy  to  the  State  dam,  a  total  distance  of  29  miles.  The 
estimated  cost  of  the  work  was  $2,447,906,  and  this  was  adopted  and 
is  now  in  progress.  A  study  of  the  profile  of  the  river  bottom  indicates 
that  there  are  some  points  below  Hudson  Oity,  the  starting  point  in 
the  Board^s  estimate,  which  might  have  to  be  lowered  to  provide  the  full 
depth  required  for  the  safe  navigation,  at  all  stages,  of  vessels  drawing 
20  feet  of  water.  The  work  estimated  for  by  the  Board  of  Engineers 
consisted  of  dredging,  rock  removal,  and  works  of  regulation. 

Accepting  this  estimate  of  the  Board  of  Engineers,  it  may  then  be 
assumed  that  it  will  require  an  expenditure  af  $20,000,000  to  put  the 
Hudson  Eiver  from  the  State  dam  at  Troy  to  New  York  Oity  into  con- 
dition for  accommodating  vessels  of  20  feet  draft. 

There  can  be  no  doubt  that  the  maintenance  of  the  artificial  chan- 
nels will  be  very  expensive  in  the  way  of  dredging  and  repairs  to  works 
of  regulation. 

SUMMARY. 

Table  No.  l.^-The  Owtego-OMida- Mohawk  route,  from  Buffalo  {liglit^hwue)  to  New 

York  (the  Battery). 
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THE  ERIE  CANAL  ROUTE. 

In  1884  Mr.  Elnathan  Sweet,  State  engineer  and  surveyor,  outlined 
a  plan  for  a  ship  canal  across  the  State  of  New  York  following  in 
general  the  route  of  the  Erie  Oanal,  but  with  radical  changes  in  part 
of  the  route  and  in  the  profile.  The  essential  change  in  location  and 
profile  is  shown  on  the  map  and  drawing  herewith^  and  consists  in 
extending  the  Rome  level  westwardly  to  Lw5k  57,  cutting  out  the  Syra- 
cuse depression  and  ten  locks,  47  to  56  inclusive,  having  a  total  lockage 
of  80  feet 

This  would  give  a  continuously  descending  canal  from  Lake  Erie  to 
the  Hudson  River  and  settle  all  questions  in  regard  to  water  supply. 
Mr.  Sweet  says  this  can  be  effected  by  swinging  the  route  to  the  south- 
ward near  Newark,  crossing  the  Oanandaigua  outlet,  and  occupying 
ground  of  the  proper  elevation  along  the  south  side  of  the  Clyde 
River,  and  crossing  the  Seneca  River  at  the  narrowest  part  of  its 
valley,  which  is  near  the  junction  with  the  outlet  of  Cayuga  Lake, 
from  whence  it  would  gradually  approach  the  present  route  of  the 
canal  and  connect  with  it  or  cross  it  just  east  of  Syracuse.  This 
change  of  route,  to  secure  a  continuously  descending  profile  from  Lake 
Erie  to  the  Hudson  River,  is  the  only  deviation  from  the  old  route  of 
the  canal  that  is  absolutely  necessary;  but  Mr.  Sweet  thinks  that  the 
construction  would  be  simplified  and  cheapened  and  the  best  possible 
waterway  secured  by  the  adoption  of  an  entirely  new  route  from  Syra- 
cuse eastward.  By  changing  the  location  to  the  northward  lower 
ground  can  be  obtained  for  the  Rome  level  and  this  level  be  lowered 
throughout,  as  proposed  for  the  Oswego  route.  From  a  point  near 
Utica  the  Mohawk  River  would  be  canalized  by  the  erection  of  locks 
and  movable  dams  at  suitable  points  in  its  course  and  the  deepening 
and  rectification  of  its  channel.  The  Hudson,  from  the  mouth  of  the 
Mohawk  at  Troy  to  deep  water  below  Coxsackie,  would  have  to  be 
improved  by  narrowing  and  deepening  its  channel. 

The  only  serious  difficulty  encountered  on  this  route,  according  to 
Mr.  Sweet,  is  the  crossing  of  the  Seneca  River,  where  the  water  sur- 
face of  the  canal  must  be  nearly  50  feet  above  that  of  the  river,  and 
for  nearly  2  miles  over  40  feet  above  the  surface  upon  which  its  embank- 
ment must  be  built.  By  changing  the  location  of  the  Rome  level  to 
the  northward  and  lowering  it  to  the  summit  level  suggested  herein  for 
an  Oswego-Oneida- Mohawk  ship  canal  and  as  suggested  by  Mr.  Sweet, 
more  than  10  feet  would  be  taken  from  these  elevations  and  the  diffi- 
culty of  the  Seneca  River  crossing  greatly  lessened.  It  is  quite  possi- 
ble that  accurate  surveys  and  plans  would  show  the  advisability  of 
still  further  reduction  of  those  elevations. 

This  plan  may  therefore  be  summarized  as  the  widening,  deepening, 
and  necessary  rectification  of  the  worst  curvatures  of  the  present  canal 
from  Buffalo  to  Newark,  about  130  miles;  the  construction  of  a  new 
canal  from  Newark  to  the  vicinity  of  Utica,  about  115  miles:  the  canal- 
ization of  the  Mohawk  River  from  Utica  to  Troy,  about  100  miles,  and 
the  improvement  of  about  30  miles  of  the  Hudson  River.  The  plan 
and  route  coincide  with  the  Oswego  plan  and  route  from  New  York 
up  the  Hudson  and  Mohawk  rivers  until  the  point  is  reached  for  leav- 
ing the  latter  river  near  Utica.  Here  they  branch,  the  Oswego  route 
keeping  to  the  north  over  the  divide  and  down  into  Oneida  Lake,  while 
the  route  under  discussion  keeps  more  to  the  south,  along  the  high 
lands  to  the  south  of  Oneida  Lake,  and  thence  to  the  west,  as  describe. 


Digitized  by 


Google 


3148   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  first  level  of  the  canal  from  Buffalo  to  Lockport  wonld  be  aboat 
32  miles  long.  At  Lockport  2  locks  of  about  25  feet  lift  each  would 
make  the  descent  to  the  second  level  of  the  canal,  which,  64  miles  in 
length,  would  extend  to  Brighton.  At  Brighton  2  locks  of  24  feet 
lift  each  would  drop  down  to  the  third  level  of  20  miles  in  length, 
extending  to  Macedon.  At  this  point  a  lock  of  20  feet  lift  would  drop 
to  the  fourth  level,  12  miles  in  length,  extending  to  Newark.  At 
Newark  a  lock  of  about  20  feet  lift  would  reach  the  level  of  the  proposed 
new  canal  to  extend  from  Newark  to  Utica,  about  115  miles,  and  which 
would  be  the  fifth  and  longest  level  of  the  canal.  From  Utica  the 
Mohawk  Aiver  (except  at  Little  Falls  and  Oohoes,  where  combined 
locks  would  be  required)  would  be  canalized  with  dams  and  locks  of 
10  to  12  feet  lift,  making  pools  of  an  average  length  of  about  5  miles. 

Mr.  Sweet  proposed  a  canal  18  feet  deep,  100  feet  wide  at  the  bottom, 
and  with  locks  450  feet  long  and  60  feet  wide.  The  cost  he  estimated 
at  from  $125,000,000  to  $150,000,000,  and  he  estimated  the  tonnage 
through  the  canal  at  20,000,000  to  25,000,000  per  annum. 

A  ship  canal  laid  out  along  the  line  proposed  by  Mr.  Sweet,  and  with 
the  Mohawk  Biver  canalized  as  be  suggests,  would  have  37  locks,  with 
an  average  lift  of  about  15  feet  each ;  there  would  be  270  miles  of  canal ; 
73  miles  of  the  canalized  Mohawk  River;  30  miles  of  contracted  river 
channel  in  the  Hudson,  and  123  miles  of  the  deep  and  wide  Hudson. 

Since  Mr.  Sweet's  project  was  outlined  in  1884  the  number  and  size 
of  lake  vessels  have  increased,  and,  as  shown  in  another  portion  of  this 
report,  it  is  believed  to  be  advisable  and  proper,  if  a  ship  canal  is  to  be 
built,  to  provide  for  vessels  drawing  20  feet,  necessitating  a  canal  depth 
of  24  feet.  The  canal  proposed  by  Mr.  Sweet  would  have  to  be  increased 
in  size  to  accommodate  the  present  size  of  lake  vessels  and  to  meet  the 
probable  requirements  of  the  lake  vessels  of  the  ftiture. 

By  adopting  the  method  of  canalizing  the  Mohawk  River  suggested 
herein  for  the  Oswego  Oanal  route,  the  number  of  locks  proposed  by 
Mr.  Sweet  would  be  reduced  to  25,  besides  the  necessary  guard  locks. 
Allowing  for  a  canal  and  pool  slope  of  17  feet  in  the  352  miles  between 
Lake  Erie  and  the  Hudson  at  Troy,  the  total  lockage  would  be  555  feet, 
all  one  way,  which,  with  25  locks,  would  give  an  average  lift  of  about 
22  feet. 

As  stated,  Mr.  Sweet's  estimate  of  the  cost  was  $125,000,000  to 
$150,000,000.  Enlarging  the  canal  as  suggested,  and  adopting  the 
changes  outlined,  it  may  be  roughly  estimated  that  a  ship  canal  on  this 
route,  from  Lake  Erie  to  the  navigable  waters  of  the  Hudson,  including 
the  improvement  of  this  river,  as  specified  for  the  Oswego  route,  wiU 
cost  about  $250,000,000. 

Tablb  No.  2.— Erie  Canal  route,  fr<m  Buffalo  (lighuhouee)  to  New  York  {the  Battery). 


Waterway  (miles). 

Lockago. 

LooftUty. 

River. 

Canalized 
river. 

Canal. 

Number 
of  locks. 

Feet  of 
lockage. 

Buffalo  to  Little  Falls 

265 

/         al 
6 

>  s 

Mohawk  River  Little  Falls  to  near  Cohoea 

78 

Cohoes  to  Troy ...... 

5 

145 

Hudson  River,  Troy  to  New  York 

153 

Total 

158 

73 

270 

20 

67a 

aGaard  look. 
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Tabls  No.  2.—Brie  Canal  nmU,  0to.— Continaed. 
8UHMABT. 

-•^ -""1 

CanaUaed  river „;» 

Canal ^^ 


Total. 


496 


Lockage  Mstward:  ^®J^^ 

Dewjendlng 55o 

Canal  and  liyer  Blope ^* 

Total ^ 

Lift  locks ^ 

Goanllook * 

Total 28 

A  ship  canal  might  be  built  by  this  Erie  Oanal  roate,  but  the  diflBcul- 
ties  iu  the  way  of  it  are  very  great  and  very  serious,  suflficiently  so  as 
to  render  it  almost  impracticable.  The  route,  however,  is  fully  adapted 
to  i)rovide  for  navigation  by  barges  of  the  capacity  of  1,500  tons,  as 
meiitioued  herein,  at  a  moderate  expense. 

If  the  pneumatic  lock  to  be  built  at  Lockport  be  successful  and  its 
adaptability  to  large-size  boats  demonstrated,  it  would  probably  be 
found  possible  to  reduce  the  number  of  locks  for  a  barge  canal  by  this 
route  to  12  or  14. 

THE  ST.  LAWRENOE-GHAHPLAIN  ROUTE. 

Although  this  route  in  a  portion  of  its  course  (113, miles,  or  about  15 
per  cent)  lies  outside  of  American  territory,  it  must  naturally  be  con- 
sidered with  the  other  routes  mentioned,  and  it  is  believed  not  improper 
to  make  a  brief  mention  and  give  a  brief  description  of  it,  and  to  make 
some  comparisons  between  it  and  other  routes  mentioned.  It  is  shown 
on  the  accompanying  map  and  profile. 

From  0]cott,  the  Ontario  end  of  the  proi)osed  Niagara  Ship  Canal,  to 
the  entrance  of  the  St.  Lawrence  River  at  Kingston  or  Cape  Vincent,  is 
a  distance  of  136  miles.  Thence  to  reach  the  projected  Caughnawaga 
connection  of  the  St.  Lawrence  Bivet  with  LakeChamplain  the  passage 
of  170  miles  of  the  St.  Lawrence  must  be  made.  The  total  drop  of  the 
river  in  this  distance  is  161  feet,  which  is  mainly  concentrated  at  sev- 
eral rapids  requiring  canals  and  locks  for  their  passage.  Both  the 
American  and  Canadian  Governments  have  done  work  iu  the  improve- 
ment of  the  channels  of  the  St.  Lawrence,  and  Canada  has  built,  and 
is  building  and  enlarging,  a  series  of  canals  with  locks  about  the  rapids 
and  improving  the  river.  It  is  expected  that  the  work  will  be  com- 
pleted in  1899,  when  the  navigable  capacity  of  the  river  channels  and 
the  canals  and  locks  which  are  essential  to  the  passage  of  the  river, 
will  be  the  same  as  those  of  the  Welland  Canal,  the  locks  of  which  are 
270  feet  long,  45  feet  wide,  and  14  feet  deep. 

These  canals,  locks,  and  river  channels  are  entirely  inadequat^^for  use 
by  the  great  lake  steamers  of  to-day,  and  can  be  considered  as  of  little 
more  than  of  barge  size.  To  improve  the  St.  Lawrence  to  a  navigable 
depth  of  24  feet  and  supply  the  necessaiy  canals  and  locks  for  sur- 
mounting the  rapids  by  lake  and  ocean  vessels  will  be  a  work  of  great 
magnitude  and  require  a  large  expenditure. 

Sixteen  miles  below  the  end  of  the  Beauharnois  Canal  and  just  above 
the  Lachine  Bapids  is  Caughnawaga,  on  the  south  side  of  the  river. 


Digitized  by 


Google 


3150   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

At  this  i)oint  the  river  is  71  feet  above  tide  and  26  feet  below  {he  mean 
level  of  Lake  Gbamplain.  From  bere  there  has  long  been  ander  con- 
sideration an  artificial  connection  of  the  St.  Lawrence  River  with  Lake 
Gbamplain  by  means  of  a  new  canal  26.6  miles  in  length,  with  26  feet 
lift,  to  intersect  with  the  old  Chambly  Canal,  which  runs  parallel  to  a 
portion  of  the  Bichelieu  Kiver  (the  natural  oatlet  of  Lake  Gbamplain), 
overcoming  the  rapids  between  Ghambly  and  St.  Johns.  This  Chambly 
Canal  has  a  depth  of  7  feet  and  bottom  width  of  36  feet  and  sarface 
width  of  60  feet.  The  proposed  route  uses  about  9  miles  of  this  old 
Chambly  Canal  to  St.  Johns,  on  the  Bichelieu  Kiver,  and  thence  follows 
this  river  for  22  miles  to  the  lower  end'  of  Lake  Champlain  at  Eouse 
Point  In  all,  there  are  113  miles  of  the  proposed  route  in  Canadian 
territory.  This  arrangement  makes  Lake  Champlain  the  summit  level 
and  draws  on  it  for  lockage  water. 

Another  and  perhaps  a  better  arrangement  has  been  suggested,  by 
which  52  feet  of  lockage  is  avoided  at  the  expense  of  6  or  8  miles  more 
of  canal.  Instead  of  locking  down  to  Caughnawaga,  as  described,  and 
then  locking  up  again  to  Lake  Champlain,  this  alternative  route  would 
leave  the  Beanhariiois  Canal  3  miles  above  its  lower  end  (where  its 
water  level  is  37^  feet  higher  than  Lake  Champlain)  and  thence^'carry 
St.  Lawrence  water  across  to  Lake  Champlain  by  way  of  the  Chambly 
Canal  and  Bichelieu  Biver.  This  is  the  shortest  line,  with  minimum  of 
lockage,  between  Lake  Ontario  and  Lake  Champlain,  unless  a  still 
better  one  may  be  located  farther  south.  Such  another  alternative  line 
26  miles  shorter  has  been  examined,  leaving  the  St.  Lawrence  higher 
up  and  entering  Lake  Champlain  by  the  valley  of  the  Great  Chazy 
3iver,  6  miles  south  of  Bouse  Point,  but  nothing  definite  is  known 
about  it  by  me. 

From  Bouse  Point,  Lake  Champlain  extends  111  miles  southward 
to  Whitehall.  About  40  miles  of  this  lake  section  lies  through  what  is 
called  the  Narrows  of  Lake  Champlain,  and  in  this  portion  extensive 
works  of  channel  excavation  and  channel  protection  will  be  needed  to 
increase  the  present  governing  depth  of  12  teet.  From  Whitehall,  on 
Lake  Champlain,  to  Fort  PMward,  on  the  upper  Hudson,  is  a  distance  of 
24^  miles,  the  dividing  ridge  being  39  feet  above  Lake  Champlain  and 
17  feet  above  the  upper  Hudson  at  Fort  Edward. 

Various  designs  for  crossing  this  ridge  have  been  considered,  the 
most  recent  being  to  cut  through  it  and  reverse  the  fiow  of  Lake  Cham- 
plain by  turning  it  into  the  Hudson  at  a  point  some  miles  below  Fort 
Edward. 

From  Fort  Edward  by  the  present  line  of  the  Champlain  Canal,  or 
by  the  canalized  upper  Hudson,  the  distance  to  tide  water  at  Troy  is 
39.8  miles  and  the  descent  is  about  118  feet. 

It  has  also  been  suggested  to  cut  across  from  the  head  of  South  .Bay 
(an  arm  of  Lake  Champlain)  to  the  upper  Hudson,  but  this  has  not 
been  sufficiently  examined  to  give  any  detail  of  the  conditions  existing. 

Having  reached  the  upper  Hudson,  it  was  stated  in  the  1874  report 
on  transportation  routes  that  the  descent  of  118  feet  must  be  dis- 
tributed in  11  locks,  some  of  small  lift,  in  order  to  avoid  such  overflow 
of  the  banks  of  the  river  as  would  require  long  and  costly  levees  for 
protection.  There  is  also  a  recent  project  by  which  this  descent  is  to 
be  effected  by  a  single  lift  lock  at  Waterford  (just  at  the  junction  of 
the  Mohawk  and  Hudson  rivers),  but  the  details  are  not  published,  nor 
is  its  effect  upon  the  upi>er  Hudson  Valley  discussed. 

Tide  water  is  reached  at  the  State  dam,  3  miles  below  Waterford. 
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The  conditions  existing  in  the  tide-water  section  of  the  Hudson  are 
referred  to  in  the  description  of  the  Oswego  rente. 

The  total  lockage  of  this  route  by  way  of  Gaughnawaga  amounts  to 
6S6i  feet,  as  follows:  Upper  Niagara,  6  feet;  Niagara  Ship  Oanal,  320 
feet;  8t.  Lawrence  canals,  161^  feet;  Gaughnawaga  to  Lake  Gham- 
plain,  26  feet;  Lake  Ghamplain  to  Troy,  173  feet.  Its  total  length  is 
727.7  miles. 

Tablb  No.  3. — The  St  Lawrence-Cavghfiawaga-Champlain  route  from  Buffalo  {lights 
\o%8e)  to  New  York  {the  Battery), 


Waterway  (miles). 

Lockage. 

Locality. 

Lake. 

River. 

Osnal. 
ized 
river. 

Gtaal. 

Num- 
ber of 
looks. 

Feet  of 
look- 
ago. 

BlAck  Rook  Canal.  Buffalo  to  Black  Rook 

4 

1 

6 

Nia^nm  Rivnr  Blao.k  Rock  to  below  Tonnwflnda . . . 

10 

VI  A0ttp«  Rhin  rianal.  TonaWAIlda  tO  Oloott 

26.30 

f      al 
i       18 

}  ^ 

IjakA  Ontario.  Oloott  to  Cane  Vincent 

136 

St.  Lawrence  River.  Cane  Vincent  to  Caniclinawflira. 

IBS 

36 

23.62 
8.88 

7 

1811 
26 

Cangbnawaga  Canal,  Canghnawuga  to   Cbanibly 
Canal t^^ » ,-. r 

Chamblv  Canal  to  St.  Johns 

Richelien  River  St.  Johnii  to  Rouse  Point 

22 

Lake  Champlain,  Rouse  Point  to  Whitehall 

Canal.  Whitehall  to  Fort  Edward 

lU 

24.13 

2 
7 

38 

TTuDar  Hudson  River.  Fort  £d  ward  to  Trov 

39.80 

186 

Hudson  River.  Trov  to  New  Tork........ 

153 

Tfftal .........TX,X..,,..T....... 

247 

320 

39.80 

120.93 

38 

6861 

Rlone  of  St.  Tjawnwine  River -r,-r. 

IH 

Total  lift 

700 

ICileage: 
Lake.. 
River. 


a  Guard  look. 


SUMMARY. 


MflM. 
.  247 
320 


Canalized  river 39.89 

Canal 120.98 


otal 727.78 


Lockage  eastward: 
Descendin  jc . . . . . 

Asceufliiig 

Biver  slope.... 


Total  . 

Lift  locks... 
Guard  lock . 


Feet 
622* 

131 

700 

si 
1 


Total. 


Tablk  No.  i.^Summary  of  routes  from  Bvffalo  {light-houee)  to  New  York  {the  Battery). 


Waterway  (miles). 

Lockage. 

Route. 

Lake. 

River. 

Canalised 
river. 

Canal. 

Total. 

Number 
of  locks. 

Feetot 
lockage. 

Osweso-Oneida-Mohawk 

Rrie  Canfll  en  liir firemen  t       ... 
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820 

04 
78 

89.89 

94.30 
270 

129. 9B 

488.30 
486 

727.78 

42 

26 

88 

916 
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St.  LawrenceCaughnawaga- 
Champlain   ^ 
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The  two  ship  canal  routes  entirely  within  our  territory  have  each 
their  advantages  and  disadvantages.  The  Erie  Canal  route  follows 
generally  an  established  waterway,  and  has  the  least  ])08sible  amount 
of  lockage  and  the  least  number  of  locks.  If  properly  laid  out  it  would 
have  an  unquestionable  water  supply  and  the  bulk  of  the  traffic  would 
be  with  the  current.  Its  disadvantages  are  that  it  is  some  13  miles 
longer  than  the  Oswego  route  and  is  all  in  river  or  canal  and  has 
no  open  free  lake  navigation ;  that  a  considerable  portion  would  have 
to  be  in  aqueduct;  there  would  be  a  great  many  drawbridges  and  cul- 
verts, very  expensive  to  build  and  maintain ;  and  the  land  damages  and 
damages  to  vested  interests  would  be  enormous;  it  does  not  unite  Lake 
Ontario  with  the  Hudson  and  the  upper  lakes. 

The  disadvantages  of  the  Oswego  route  are  that  it  has  a  lar^e 
amount  of  lockage  and  a  large  number  of  locks,  and  it  may  be  fouud 
necessary  to  go  to  a  great  expense  to' supply  the  summit  level  between 
Oneida  Lake  and  the  Mohawk  with  water.  If  careful  surveys  and  actual 
use  should  demonstrate  that  the  local  supply,  together  with  storage 
supplies  in  the  Adirondacks,  is  insufficient  it  would  be  necessary  either 
to  build  a  feeder  canal  from  Lake  Erie  or  to  make  a  deep  cut  through 
the  divide  to  the  level  of  Oneida  Lake. 

Of  the  two  routes  for  a  large  ship  canal  the  Oswego  route  is,  in  my 
opinion,  much  more  advantageous  than  the  Erie  Canal  route. 

This  Erie  Canal  route,  while  objectionable  as  a  ship  canal  route  is, 
however,  deemed  most  advantageous  for  a  barge  canal  route,  if 
this  be  made  as  an  enlargement  of  the  Erie  Canal.  The  Erie  Canal 
occupies  an  extremely  valuable  location  and  right  of  way,  with  acces- 
sories in  the  way  of  feeder  canals,  reservoirs,  etc.  These  would  all 
work  in  and  lessen  the  expense  of  the  barge  canal.  Such  a  canal 
would  permit  of  navigation  by  vessels  of  light  and  cheap  construction, 
whereas  a  barge  canal  by  the  Oswego  route  would  require  stronger  and 
more  expensive  vessels,  due  to  their  exposure  on  Lake  Ontario.  Lake 
Ontario  could  be  brought  into  large  barge  communication  with  the  sug- 
gested canal  by  enlarging  the  Oswego  Canal  to  the  proper  size. 

The  size  proposed  for  the  barge  canal  by  the  Erie  route  exactly  fits 
in  with  the  channels  of  the  Hudson  Eiver  as  this  is  being  improved. 

As  comi)ared  with  the  St.  Lawrenee-Champlain  route,  the  Oswego 
route  for  a  ship  canal  appears  to  me  greatly  preferable.  The  St.  Law- 
renee-Champlain route  after  it  leaves  Lake  Ontario  lies  in  a  river 
forming  the  international  boundary,  and  tbe  canals  and  locks  for  pass- 
ing the  rapids  would  lie  in  a  sparsely  inhabited  region  and  it  and 
commerce  upon  it  would  be  seriously  exposed  to  hostile  attacks  in  the 
event  of  Avar  with  Canada.  A  i)ortion  of  the  route  lies  in  Canadian 
territory,  and  it  is  suggested  that  no  consideration  should  be  given  to 
a  ship  canal  by  this  route  except  upon  condition  that  the  St.  Lawrence 
be  made  the  boundary  as  far  as  the  route  lies  in  it,  and  that  the  terri- 
tory to  the  south  of  the  St.  Lawrence  and  west  of  the  Richelieu  River, 
and  within,  say,  10  miles  of  the  canal,  be  ceded  absolutely  to  the  United 
States,  thus  locating  the  entire  route  within  American  territory  and 
without  any  limiting  or  awkward  treaty  stipulations  of  any  kind  con- 
cerning it. 

This  St.  Lawrence  Champlain  route  has  less  lockage  than  the  Oswego 
route,  but  is  by  way  of  Caughnawaga,  244  miles  longer  between  Lake 
Erie  and  the  Hudson,  which '244  miles  is  mostly  contracted  waterway. 
This  route  would  be  in  a  high  degree  objectionable  from  a  military 
standpoint,  as  it  would  tend  to  increase  Canadian  commerce  and  reduce 
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American  preponderance  on  the  Great  Lakes.  By  bnilding  a  canal 
about  the  Lachine  Bapids,  the  route  would  be  extended  to  Montreal, 
which  would  be  the  real  terminus  of  the  ship  canal.  As  Montreal  is  a 
small  city  only  open  to  the  sea  about  six  months  of  the  year,  and  at 
which  but  little  return  freight  could  be  expected,  it  is  not  believed  that 
a  very  heavy  amount  of  freight  would  go  there.  The  branch  from  the 
St.  Lawrence  at  Caughnawaga  to  Lake  Chaniplain  and  the  Hudson 
would  make  a  route  from  the  upper  lakes  to  New  York  so  long  and  so 
difficult  that  in  my  opinion  it  would  be  of  little  value. 

It  is  absurd  to  suppose  that  the  products  of  the  Northwest  destined 
for  foreign  ports,  having  reached  to  within  10  miles  of  tide  water  at 
Montreal,  would  turn  to  the  right-about  and  be  passed  through  350 
miles  of  contracted  navigation  to  another  port  still  farther  away  from 
the  European  markets  than  it  would  be  at  the  point  of  deflection. 

The  only  value  of  this  St.  Lawrence-Champlain- Hudson  route  would 
be  of  a  local  nature,  and  I  am  unable  to  believe  that  the  advantages 
conferred  by  it  would  be  at  all  commensurate  with  its  cost.  If  such  a 
canal  should  be  built  there  would  be  continued  agitation  for  a  cut-off 
canal  by  the  Oswego  route,  by  which  244  miles  of  distance  could  be 
saved. 

Canada  is  making  every  possible  effort  to  deflect  American  commerce 
to  its  ports.  In  connection  with  the  completion  of  the  St.  Lawrence 
canals  and  improvement  of  the  St.  Lawrence  Kiver,  so  that  all  vessels 
which  can  pass  the  Welland  Canal  can  keep  right  on  down  to  Mon- 
treal, which  improvement  is  expected  to  be  completed  in  the  spring  of 
1899,  the  Dominion  Government  and  Great  Britain  have,  it  is  stated, 
granted  a  subsidy  of  $500,000  per  year  to  a  line  of  transatlantic  steam- 
ers to  run  from  Montreal  and  Quebec.  The  bnilding  of  a  ship  canal 
by  the  St.  Lawrence  route  would  be  still  further  and  more  completely 
opening  the  doors  of  the  lake  commerce  to  the  subsidized  fleets  of 
Great  Britain  and  Canada. 

In  this  connection  it  seems  proper  to  invite  attention  to  a  few  facta 
concerning  the  water-carrying  business  of  the  world  which  are  believed 
worthy  of  attention  in  considering  the  subject  of  a  ship  canal.  Upon 
the  Great  Lakes  there  is  a  total  tonnage  of  the  merchant  marine  of  the 
United  States  and  Canada  of  1,483,499.  Of  this  the  United  States 
has  1,324,068  tons,  or  89  per  cent,  while  Canada  has  159,431  tons,  or  11 
per  cent.  This  shows  that  the  carrying  business  on  the  Great  Lakes 
is  nearly  all  in  the  hands  of  Americans  and  conducted  in  American 
vessels. 

Upon  the  ocean  the  reverse  is  the  case.  The  registered  tonnage  of 
the  United  States  on  the  ocean  amounts  to  838,187  tons,  and  the  regis- 
tered tonnage  of  the  United  Kingdom  to  8,926,000  tons,  or  more  than 
ten  times  that  of  the  United  States.  What  can  reasonably  be  expected 
would  be  the  result  of  mingling  these  commercial  elements  by  building 
a  ship  canal  which  would  put  all  our  lake  ports  in  direct  communica- 
tion with  a  foreign  port  like  Montreal,  belonging  to  the  United  King- 
dom, whose  fleets,  subsidized  whenever  necessary,  do  nearly  half  the 
ocean  carrying  business  of  the  world,  and  which  is  the  foreign  market 
for  nearly  75  per  cent  of  our  exports!  Can  there  be  any  doubt  that  it 
would  result  in  placing  a  very  large  amount  of  the  carrying  business 
in  the  hands  of  Canadians  and  materially  reduce  American  preponder- 
ance on  the  lakesl  This  phase  of  the  question  is  surely  worthy  of  seri- 
ous consideration  before  the  United  States  consents  to  build  a  canal, 
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the  resultant  damages  of  which  to  certain  American  interests  might 
equal  or  exceed  the  benefits  to  other  interests. 

The  25  principal  commercial  countries  of  the  world  have  a  registered 
tonnage  of  vessels  engaged  in  foreign  trade  on  the  ocean  of  18,228,826 
tons.  Of  this  the  United  States  has  ^  per  cent  and  the  United  King- 
dom has  49  per  cent. 

In  selecting  the  route  for  a  ship  canal  or  an  improved  canal  of  smaller 
size,  consideration  must  be  given  to  the  character  of  the  commerce 
which  it  would  serve,  whether  foreign  bound,  domestic,  or  both.  In  the 
general  discussions  which  have  been  had  of  the  ship  canal  problem, 
great  stress  has  generally  been  laid  upon  its  effect  on  foreign-bound 
commerce  and  comparatively  little  upon  its  effect  on  domestic  commerce. 
This  is  believed  to  be  exactly  the  reverse  of  what  should  be  the  case, 
and  domestic  commerce  should  receive  the  first  consideration,  and 
foreign  commerce  the  second. 

An  investigation  has  been  made  to  determine  the  relative  value  of 
foreign  and  domestic  Eastern  markets  to  the  producers  of  the  West, 
and  while  the  results  are  approximate  and  crude  it  indicates  that  the 
value  of  the  Eastern  domestic  market  is  much  greater  than  the  value 
of  the  foreign  market,  and  should  receive  the  first  consideration  in  the 
canal  question. 

Statistics  show  that  during  the  year  1895  there  were  raised  in  the 
United  States  90,640,545  tons  of  cereals,  and  there  were  exported 
5^343,823  tons,  leaving  85,296,722  tons  to  be  used  at  home.  That  is, 
eighteen  times  as  much  of  the  cereal  products  of  the  country  are  used 
at  home  as  are  shipped  abroad.  During  the  same  year,  1895,  the  cereal 
exports  from  the  six  North  Atlantic  ports,  Montreal,  Portland,  Boston, 
New  York,  Philadelphia,  and  Baltimore  were  3,868,254  tons.  The 
receipts  at  these  seaports  during  this  same  period  amounted  to  6,589,610 
tons  of  cereals.  This  shows  that  of  the  cereal  products  actually  reach- 
ing these  exporting  cities  58  per  cent  is  exported  and  42  per  cent  is 
consumed.  As  most  of  the  Western  products  which  are  consumed  in 
the  thickly  populated  regions  of  New  England,  New  York,  Pennsyl- 
vania, New  Jersey,  etc.,  never  reach  the  Seaboard,  but  go  directly  to 
points  of  consumption,  the  vastly  superior  importance  of  the  domestic 
over  the  foreign  market  is  evident. 

The  following  tables  exhibit  in  detail  the  receipts  and  exports  of 
cereals  at  the  ports  mentioned: 


Table  No.  5,—Beceipt$  at  Atlantic  porta  from  the  West  during  1896  (in  tone  of  tfiOO 

pounds), 

[Corniced  from  the  annual  reporto  of  the  Produce  Exchange  and  the  boards  of  trade.] 


Port 


Moitreal  ..... 

Portland 

Boston 

K«wYork... 
Philadelphia. 
Baltimore 


Total.. 


Wheat 
flour,  in 
tons  of 
wheat. 


218,046 
62.214 

8Ur>,412 
415,  856 
510,  755 


Com 
int^L  Wheat, 
of  oom. 


Com. 


5,269, 
54,836! 


188,879 
4,6351 
217,599 
868,541 
67,  751 
145, 169j 


Oats. 


72,342  26,806 
126.519,  56,630 
250,545107,077 
721, 148  403, 960 
130.6:{5'  80,338 


332,065 


..2,426,112 


60,1051,437,0741,639,284 


46,405 


Bye. 


46 

141 

509 

4,510 

1,737 

10,216 


721,216  17,160 


Barley 
and 
malt. 


4,248 

24 

8,923 

166, 613 

39,475 

14,297 


Peaae. 


227,680 


26,033 
17, 215 
2,462 
15,400 


61,110 


Total 
received 
from  the 

Weet 
at each 

port. 


480,900 
267, 378 
941, 213 
3.099,420 
741, 792 
,058,907 


6,589,610 


Per 
cent 

of 
sum 

for 
each 
port 


7.  a 
4.1 

14.3 
47 
11.  S 
16 


100 
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Table  No.  6.— £^orfo/rom  Ailantie  p<MrU  during  1895  {in  ion*  of  g,000  poundf), 
[Ck»mpiled  from  the  annoal  reporta  of  the  Produce  Excbanse  and  the  boards  of  trade.] 


Port. 

Wheat 
flour,  in 
tons  of 
wheat. 

Com 

meal, 

in  tons 

of  com. 

Wheat. 

Con. 

Oats. 

Bye. 

Barley 

and 
malt. 

Peaae. 

Total 
exuorted 
from 
each 
port. 

Per 
cent 
of 
sum 
for 
each 
port. 

Montreal 

143,383 
5,759 
212,908 
504,607 
122,044 
343,241 

4,002 

"  ii'dsi 

10,641 

140 

2,858 

109.030 
905 

72,993 

11   042 

172 

^.4 

19 

23.777 

854,490 
18,000 
002,935 
l,893,2r2 
201,945 
737,078 

9.2 

Portland.... 

1 

.6 

Boston. 

210,720!    158,661 

705,027     540,450 

40, 103i      92  M.Ft 

1,330 

23,999 

724'        481 
2,845     9.303 

15.0 

New  York 

48.9 

Philadelphia 

Baltimore 

953 

9.  lS!t 

6.8 

119,137 

270  189 

19 

Total  exports.. 

Total  receipts 

from    the 

West 

1,421,902 
2,420,112 

85,152 

00,105 

1,198,182 
1,437,074 

1, 140, 8S0 
1,039,254 

28,007 
721,210 

454 
17,159 

3,588 
227,580 

38,501 
01, 110 

3,808,326 
6,589,610 

100 

Peroentagea  of  re- 
oeipta  horn   the 
WMt: 
Exported 

68.0 

41.4 

68.5 

83.4 
10.0 

70 
30 

4 
90 

2.0 

97.4 

1.0 
98.4 

54.8 
45.2 

The  two  principal  cereals  exported. are  wheat  and  corn.  Daring  the 
past  five  years  the  production  of  wheat  in  the  United  States  aggregated 
2,451,231,088  bushels,  and  the  exports  of  wheat,  flour,  etc.,  amounted 
to  853,118,262  bushels,  or  about  one-third  of  the  total  production. 

During  the  past  five  years  the  production  of  com  aggregated  8,672,- 
022,763  bushels,  and  the  exports  of  corn,  corn  meal,  etc.,  amounted  to 
250,997,429  bushels,  or  but  one  thirty-fourth  of  the  total  production. 

Detailed 'Statements  of  these  productions,  exportations,  and  consump- 
tions are  herewith  appended : 

Tabijb  No.  7, —Wheat,  kulvdimg  flawr. 


rear. 

I>Mne8tio  pro- 
dnction. 

Bxports  of 
dnotioa. 

Domestic  pro- 
dnetion  re- 
tained  for 

consumption. 

Per  cent  of  domea- 
tio  production— 

Population 

of  United 

States. 

Consamp* 
tloniier 
oapita. 

Exported. 

Retained. 

1892 

1803 

1894 

1895 

1896 

BusheU. 

011,780,000 
515.  m9, 000 
896,131,725 
460,267,416 
467,102,947 

BusheU. 
225,665,812 
191,912,635 
164,283,129 
144,812,718 
126,443,968 

Bushels. 

386, 114, 188 
324, 036, 365 
231,848,596 
315,454,698 
340,658,979 

86.88 
87.20 
41.47 
31.46 
27.07 

03.12 
02.80 
68.58 
68.54 
72.98 

65,403,000 
66, 826, 000 
68, 275, 000 
69, 753, 000 
71,263,000 

BuOels. 
6.91 
4.85 

3.41 
4.54 
4.78 

Total 

2, 451, 231, 088 

853,118,262 

1.598,112,828 

84.80 

65.20 

Tablb  No.  8.-~Coni,  including  cam  meal. 


Year. 

Doroestio  pro- 
duction. 

Exports  of 
domestie  pro- 
duction. 

Domestic  pro- 
duction re- 
tained for 

consumption. 

Per  oent  of  domes- 
tic production- 

Population 

of  United 

SUtes. 

Consump- 
tion per 

Exported. 

Betained. 

capita. 

1892 

1893 

1894 

1895 

1896 

Bushels. 

2,060.154,000 
1,628,464,000 
1, 619, 496, 131 
1,212,770,052 
1, 151, 138, 580 

BusheU. 
76,602,285 
47,121.894 
66,489,529 
28,585,405 
101, 100. 375 

BusheU. 
1,983,551,716 
1,581,342.106 
1.553,006,602 
1, 184, 184, 647 
1.050,038,205 

8.72 
2.89 
4.11 
2.36 
8.78 

96.28 
97.11 
95.89 
97.04 
91.22 

65, 403, 000 
66, 826, 000 
68,275.000 
69, 753, 000 
71.263,000 

BusheU. 
30.33 
28.66 
22.74 
16.96 
14.78 

Total. 

7,072,022,763 

819,899,488 

7,862,123,275 

4.17 

96.83 
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Nearly  92  per  cent  of  all  the  live  cattle  exported  from  the  United 
States  are  sent  from  the  four  ports  of  Boston,  New  York,  Philadelphia, 
and  Baltimore,  yet  but  one-third  of  the  live  cattle  received  from  the 
West  at  these  ports  are  exported. 

The  following  table  gives  the  receipts,  exports,  and  percentage,  which 
illustrate  the  relative  value  of  foreign  and  domestic  markets  in  this 
branch  of  industry : 

Tablb  No.  9. — BeceipU  from  the  West  and  exports  of  live  cattle  in  1895 ^  showing  pro- 
portion consum^  and  proportion  exported  at  the  principal  cattle  ports, 

[KoceJpU  are  for  the  oalendar  year  1895.    Exports  are  for  fiscal  year  1895-96.] 


Kame  of  port 

Number  of  Uve  cattle. 

Per  cent  ot  the 
lire  cattle  re- 
ceived at  each 
port  which  was 
exported  alive 
from  that  port. 

Per  cent  of  the 
total  exports 
of  live  catUe 

from  the  United 
States  which 
was  exported 

alive  from  each 
port  named. 

KeoeiTed. 

Exported. 

Boston...... .......••.•... 

170,062 
670,428 
132. 260 
130, 340 

149, 126 

121,877 

19,600 

60,802 

87.6 
21.8 
14.8 
88.9 

40 

New  York 

32,7 

Philadelphia 

6.3 

Baltimore 

13.6 

Total 

l,-003, 090 

841,405 

84 

91.6 

In  most  of  the  other  items  includedin  the  list  of  tonnage  jwssibly  trib- 
utary to  a  ship  canal  or  enlarged  Erie  Canal,  the  relative  value  of  the 
domestic  over  the  foreign  market  is  still  greater.  Lumber,  ore,  coal, 
wool,  and  hides  are  entirely  domestic  shipments,  and  probably  90  per 
cent  of  the  iron  and  steel  business  would  be  domestic.  It  may  be  briefly 
summed  up  by  stating  that  the  value  of  a  ship  canal  to  the  domestic 
commerce  of  the  country  is  several  times  greater  than  it  is  to  the  for- 
eign commerce  of  the  country,  and  that  in  selecting  a  route  it  should 
be  with  greater  reference  to  its  value  to  domestic  commerce  than  to 
foreign  commerce. 

Regarding  it  from  the  standpoint  of  tonnage  alone,  it  is  certain  that 
the  domestic  fi'eight  feature  of  a  ship  canal  is  of  much  more  importance 
than  the  foreign  freight  feature.  It  is  also  to  be  considered  that  a 
canal  which  cheapens  transportation  only  on  foreign-bound  produce 
benefits  chiefly  the  producer,  while  a  canal  which  cheapens  transporta- 
tion in  domestic  products  and  manufactures  used  at  home  benefits 
both  producers  and  consumers,  both  the  people  of  the  East  and  the 
people  of  the  West. 

These  considerations  are  mentioned  to  emphasize  the  great  advan- 
tages of  a  canal  by  the  Oswego  or  Erie  Canal  route,  which  would  affect 
alike  foreign  and  domestic  commerce,  over  one  by  the  St.  Lawrence 
route,  which  would  almost  solely  affect  foreign  commerce. 

SIZE    OF    OANAL    AND    LOOKS. 

The  size  of  a  ship  canal  will  naturally  depend  upon  the  size  of  vessels 
which  it  is  designed  to  accommodate,  the  number  of  vessels  and  the 
speed  with  which  they  will  traverse  it,  and  its  use  for  storing  and  con- 
ducting water.  The  size  of  canal  and  locks  has  an  important  bearing 
on  the  location  and  should  be  determined  in  advance  of  surveys. 

The  law  of  June  3, 1896,  requires  that  the  ship  canal  from  the  Great 
liakes  to  the  navigable  waters  of  the  Hudson  Elver  shall  have  sufficient 
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capacity  to  transport  the  tonnage  of  the  lakes  to  the  sea.  This  may  be 
interpreted  as  meaning  that  the  ship  canal  shall  be  sufficient  in  size  for 
the  largest  lake  vessels. 

The  Government  has  entered  upon  a  project  for  giving  a  channel  of 
20  feet  depth  at  niean  stages  through  the  upper  lakes  and  their  con- 
necting waters.  The  work  upon  this  project  is  now  approaching  com- 
pletion, and  it  may  be  taketi  for  granted  that  within  a  comparatively 
short  time  there  will  be  a  channel  through  the  lakes  capable  of  accom- 
modating vessels  of  18  feet  and  a  little  over  in  draft  at  mean  lake 
stages. 

There  is  a  strong  and  earnest  movement  among  people  interested  in 
lake  commerce,  looking  to  the  deepening  of  the  lakes  or  the  regulating 
ot*  lake  levels  by  building  dams  to  check  the  flow  of  waters  at  the  outlet 
of  Lake  Erie  and  in  the  narrow  channels  connecting  the  upper  lakes. 
It  is  believed  that  this  should  be  done,  and  that  it  will  be  done  to  the 
extent,  at  any  rate,  of  preventing  the  waters  of  the  lakes  from  falling 
below  the  mean  level,  with  the  result  that  the  waters  in  all  channels 
and  lake  harbors  will  be  maintained  in  a  deeper  and  more  satisfactory 
condition  than  they  are  at  present.  It  is  also  reasonable  to  believe  that 
the  future  will  see  further  work  of  excavation  in  the  shallow  interlake 
channels,  and  that  the  result  of  this  and  the  regulation  of  the  lake 
levels  will  be  to  give  a  navigable  capacity  throughout  the  lakes  for 
vessels  drawing  20  feet.  To  obtain  this,  however,  will  involve  a  very 
great  expense  on  the  part  of  the  General  Government  and  will  take 
many  years. 

All  the  lake  harbors  have  a  navigable  depth  much  less  than  this, 
the  principal  ones  having  16  to  18  feet.  To  deepen  all  these  lake  har- 
bors and  arrange  them  to  accommodate  vessels  drawing  20  feet  wiD 
require  very  large  additional  expenditures  by  the  General  Govern- 
ment, by  cities,  and  by  individuals.  It  is  my  opinion  that  20  feet  draft 
may  be  considered  the  maximum  draft  to  which  vessels  traversing  the 
lakes  and  accommodated  ia  their  harbors  will  attain;  at  any  rate,  for 
a  great  many  years. 

To  exceed  this  and  get  capacity  for  vessels  of  26  to  30  feet,  as  has 
been  suggested,  would  involve  expenditures  for  channels,  harbors,  and 
their  auxiliaries  that  would  be  enormous  and  unjustifiable  and  out  of 
all  proportion  to  the  benefits  to  be  derived  therefrom. 

Owing  to  the  conditions  on  the  lakes  it  is  believed  that  the  business 
of  lake  transportation  can  be  done  as  economically  with  vessels  of  20 
feet  draft  as  with  those  of  greater  draft.  In  fact,  lake  vessels  of  20  feet 
draft  equal  in  freight-carrying  capacity  the  large  ocean-going  vessels 
suited  to  the  North  Atlantic  trade  of  about  28  feet  draft. 

The  latest  built  large  vessels  of  the  lakes  are  now  about  430  feet 
long,  48  feet  beam,  and  have  run  during  the  last  year  with  a  maximum 
draft  of  16  feet  8  inches.  Daring  the  season  of  1896  the  maximum 
loads  carried  were  as  follows:  Qu^en  City,  5,796  tons  corn;  Sir  Wm. 
Siemens,  5,310  tons  wheat;  OoraliUy  5,699  tons  iron  ore;  W.  D.  Bees, 
5,680  tons  wheat  and  barley. 

Vessels  of  the  size  of  these  named  would,  if  loaded  to  20  feet  draft, 
carry  about  7,000  tons,  and  if  lengthened  to  500  feet  and  widened  to 
60  feet,  would,  on  a  draft  of  20  feet,  carry  about  9,000  tons  or  300,000 
bushels  of  wheat.  If,  therefore,  a  ship  canal  be  made  of  sufficient 
capacity  to  accommodate  vessels  of  60  feet  beam  and  20  feet  draft  and 
a  length  of  500  feet,  it  is  believed  that  it  will  fulfill  the  requirements  of 
the  law  and  will  afford  passage  to  any  vessel  that  can  be  engaged  in 
lake  traffic  for  a  great  many  years,  if  not  forever. 
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If  the  canal  be  made  larger  than  this,  it  shoald  naturally  be  made 
of  sufficient  size  for  the  accommodation  of  the  large  vessels  engaged  in 
ocean  traffic.  These  large  ocean  vessels  draw  from  26  to  30 1'eet,  and  even 
more,  and  have  breadths  of  60  feet  and  over,  and  a  length  of  nearly  600 
feet.  It  is  stated  by  Colonel  Gillespie,  in  a  report  on  the  subject,  that 
the  average  draft  of  the  outgoing  loaded  steamers  from  New  York  is  now 
27  feet,  and  that  the  draft  of  some  of  the  larger  ones  has  reached  30^ 
feet  on  their  outward  passage.  Based  upon  these  facts,  it  is  proposed 
to  increase  the  depth  of  the  New  York  harbor  entrance  to  35  feet.  The 
new  steamer  Peftnsylvmiia^  of  the  Hamburg- American  Line,  on  her  recent 
trip  left  New  York  with  a  mean  draft  of  31 J  feet.  If  the  harbors  of  the 
lakes  and  the  interlake  channels  were  of  sufficient  capacity  for  these 
ocean  vessels,  it  would  seem  proper  to  seriously  consider  the  advisa- 
bility of  constructing  a  ship  canal  suited  to  their  size,  if  one  is  to  be 
built.  But  these  lake  harbors  and  interlake  channels  are  not,  and 
probably  never  will  be,  of  sufficient  capacity  for  deep-ocean  vessels,  and, 
therefore,  there  is  no  practical  use  in  considering  such  a  canal  suited 
to  them.  As  stated  elsewhere  in  this  report,  it  is  believed  impossible 
for  ocean  vessels  to  do  business  economically  on  the  lakes,  or  lake 
vessels  to  do  business  economically  on  the  ocean,  except  in  rare  cases. 

The  difference  between  the  cost  of  a  ship  canal,  together  with  the 
accessories  and  betterments  required  for  navigation  by  vessels  of  20 
feet  draft,  and  a  ship  canal  with  accessories  and  betterments  in  lake 
and  river  channels  and  harbors  for  vessels  of  26  feet  draft,  would  be 
extremely  large.  The  latter  would  cost  at  least  50  per  cent  more  than 
the  former.  For  vessels  of  30  feet  draft,  the  cost  of  a  canal  and  accom- 
panying, improvements  would  probably  be  double  that  of  a  canal  and 
accompanying  improvements  for  vessels  of  20  feet  draft. 

In  the  further  consideration  of  this  subject,  therefore,  the  ship  canal 
proposed  will  be  for  vessels  not  exceeding  the  following  dimensions: 
Length,  500  feet;  breadth,  50  feet;  draft,  20  feet. 

The  cost  of  a  ship  canal  will  be  so  great  that  it  will  only  be  justi- 
fiable to  build  it  upon  the  supposition  that  it  will  be  used  by  a  large 
number  of  vessels.  These  vessels  coming  and  going  should  be  able  to 
meet  or  pass  freely  anywhere  en  route  with  the  minimum  chances  of 
collision  with  each  other  or  with  the  banks.  To  arrive  at  what  this 
width  should  be,  it  is  assumed  that  each  of  the  meeting  or  passing 
vessels  is  50  feet  wide;  that  neither  vessel  should  approach  the  bank 
nearer  than  15  feet  nor  each  other  nearer  than  20  teet.  This  would 
give  the  minimum  width  of  the  canal  at  the  keel  depth  of  20  feet, 
15+ 50+20+60+16=:  150  feet.  Assuming  side  slopes  of  1  on  1^,  the 
width  of  such  a  canal  at  the  surface  of  the  water  would  be  210  feet. 

The  force  required  to  propel  a  boat  through  a  contracted  waterway 
depends  largely  upon  the  relative  sizes  of  the  waterway  and  the  im- 
mersed cross  section  of  the  boat. 

For  the  ordinary  sizes  of  canal  boats  it  has  been  established  as  a 
general  rule  that  if  the  waterway  is  about  four  and  one-half  times  the 
width  and  about  five  and  one-half  times  the  cross  section  of  the  immersed 
portion  of  the  vessel,  the  power  required  for  propulsion  at  ordinary 
canal  velocities  will  not  differ  greatly  from  that  required  for  propulsion 
at  the  same  speed  in  ox>en  water.  In  a  canal  of  this  relative  size  the 
resistance  of  the  water  and  the  propulsive  force  required  to  overcome 
it  increase  very  rapidly  with  the  speed  of  the  vessel,  and  this  increase 
becomes  more  and  more  rapid  as  the  canal  and  boat  approach  eaeh 
other  in  size. 

For  principal  canals  of  large  size  and  large  traffic  it  is  considered 
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that  the  normal  cross  section  should  be  at  least  four  times  the  greatest 
immersed  section  of  the  vessel,  and  that  an  increase  to  five  times  is, 
under  ordinary  circumstances,  economically  advantageous. 

When  a  vessel  is  moved  through  a  narrow  canal  the  tendency  is  to 
pile  the  water  up  in  front,  and  the  displaced  water  must  pass  to  the 
rear  along  the  sides  and  under  the  bottom  of  the  boat.  The  greater 
the  size  of  the  ship  canal  in  proportion  to  the  size  of  the  boat,  the 
greater  the  speed  obtainable  and  the  less  the  cost  of  propulsion;  hence 
it  is  desirable  to  have  the  canal  as  large  as  i)ossible. 

On  the  other  hand,  any  increase  in  the  size  of  the  canal  beyond  that 
absolutely  necessary  is  obtained  only  at  enormously  increased  expense. 
The  size  fixed  upon  for  a  canal  is  ordinarily  a  compromise  between  all 
the  interests  involved.  After  giving  due  consideration  to  all  the  inter- 
ests involved,  as  far  as  I  can  see  them,  I  would  fix  upon  the  following 
as  about  the  proper  size  of  the  canal: 

To  enable  the  displaced  water  tofiow  with  freedom  under  the  vessels, 
to  provide  against  the  tendency  of  vessels  to  "  squat,''  and  to  provide 
against  a  mmierate  amount  of  shoaling  in  the  canal,  and  the  drawing 
down  and  loss  of  water,  it  is  believed  that  the  normal  depth  should  be 
4  feet  more  than  the  draft  of  the  vessels  navigating  it,  or  24  feet.  The 
cross  section  of  the  water  should  be  at  least  four  times  the  immersed  sec- 
tion of  the  largest  vessels,  or  4,()00  square  feet.  With  side  slopes  of  1 
on  1^,  this,  with  a  depth  of  24  feet,  would  require  a  bottom  width  of 
138  feet;  a  width  at  20  feet  depth  of  150  feet,  and  at  the  water  surface 
of  210  feet.  Such  a  waterway  would  have  a  cross  section  of  4,176 
square  feet.  The  largest  vessels  proposed— of  20~feet  draft  and  60  feet 
beam — could  pass  through  such  a  can  al  at  fair  canal  rates  of  speed.  It  is, 
however,  to  be  remembered  that  the  average  size  of  vessels  which  would 
pass  through  the  canal  would  probably  be  much  less  than  the  size 
mentioned,  and  for  them  the  cross  section  would  approach  more  nearly 
and  in  many  Instances  exceed  the  greater  theoretical  section  mentioned. 
For  vessels  of  45  feet  beam  and  18  feet  draft  the  waterway  would 
be  over  five  times  the  area  of  the  immersed  section  of  the  vessel.  In  a 
rock  cut,  or  where  it  might  be  desirable  to  replace  the  side  slopes  with 
slope  walls,  the  cross  section  with  a  depth  of  24  feet  and  equivalent 
area  would  have  a  bottom  width  of  170  feet  and  surface  width  of  178 
feet 

The  cross  sections  suggested  are  shown  in  the  accompanying  sketch 

One  of  the  functions  of  a  ship  canal  in  some  of  its  portions  would  be 
to  convey  water  to  supply  other  portions,  and  this  may  require  modifi- 
cations in  the  size,  so  that  the  velocities  developed  would  not  be  exces- 
sive. Basins  would  be  required  at  the  locks,  and  these  might  be 
obtained  in  some  instances  by  substituting  side  walls  for  the  slopes,  as 
indicated  by  dotted  lines  in  the  sketch. 

If  any  aqueducts  are  necessary  along  the  canal,  the  cross  sections  at 
such  x)oints  can  be  materially  reduced. 

The  locks  required  for  such  a  canal  as  that  described,  suitable  for 
the  passagcof  vessels  500  feet  long,  50  feet  broad,  and  drawing  20  feet 
of  water,  would  have  about  the  following  dimensions: 

Peet. 

Length  in  olear '. w 530 

Breadth 60 

Depth  on  miter  sills 22 

If  the  ship  canal  have  the  traffic  which  alone  can  justify  the  expendi- 
ture necessary  for  its  construction,  these  locks  will  have  to  be  in  con- 
stant operation  in  passing  vessels  of  large  size  during  the  entire  season 
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of  navigation.  If  the  traffic  through  thecanal  attain  to  the  dimensions 
indicated,  it  will  undoubtedly  be  found  necessary  to  duplicate  the  locks 
or  to  build  other-sized  companion  locks,  which  altogether  shall  fulfill 
the  demands  of  the  business.  If  the  traffic  were  confined  to  large  ves- 
sels, such  a  series  of  locks  as  those  suggested!  could,  if  everything  worked 
perfectly  and  there  were  no  detentions  or  accidents  along  the  line,  handle 
tlie  suggested  traffic  of  24,000^000  tons  per  year.  But  perfection  is 
impossible  of  attainment,  and  accidents  and  detentions  are  unavoidable, 
aiid  much  of  the  business  of  the  canal  would  be  done  in  small  vessels, 
barges,  canal  boats,  etc.,  so  that  the  maximum  tonnage  which  such  a 
seriesof  lockswould  pass  would  probably  be  from  12,000,000  to  16,000,000 
tons  yearly.  During  1896  the  average  size  of  the  freight  loads  on  ves- 
sels passed  through  theSault  Ste.  Marie  locks  was  872  tons  and  during 
1895  was  839  tons.  In  laying  out  a  ship  canal,  therefore,  it  would  seem 
to  be  a  prime  necessity  to  provide  lands  for  additional  lock  emplace- 
ments and  to  contemplate  the  large  expenditures  which  will  be  required 
for  the  future  construction  of  additional  locks.  If  a  ship  canal  were 
built  with  a  series  of  such  locks  as  those  suggested,  the  traffic  observa- 
tions would  in  a  few  years  determine  the  proper  size  and  capacity  of 
tiie  additional  locks,  and  arrangements  should  be  perfected  in  the  first 
instance  for  building  them  without  interfering  with  traffic  through  the 
first-built  locks. 

Another  interpretation  which  might  be  put  on  the  law  of  June  3, 
1896,  would  be  that  the  canal  proposed  from  the  Great  Lakes  to  the 
navigable  waters  of  the  Hudson  should  provide  the  means  for  trans- 
porting the  tonnage  (the  freight)  of  the  lakes  between  the  lakes  and 
the  Seaboard  at  the  lowest  possible  cost,  in  vessels  of  the  most  econom- 
ical type  and  size,  and  by  the  best  available  route  which  would  admit 
of  the  construction  and  operation  of  the  canal  at  the  least  expense. 

Interpreting  the  law  as  above,  and  believing  that  my  orders  require 
me  to  consider  the  whole  proposition  from  a  business  standpoint,  I  have 
considered  the  idea  of  providing  for  a  barge  navigation  by  way  of  the 
Erie  Canal  route,  and  my  investigations  convince  me  that  this  is  by  all 
odds  the  best  business  proposition  for  the  Government  to  consider.  A 
large  lake  or  ocean  vessel  is  not  the  type  of  craft  that  can  be  used  most 
economically  in  a  long  and  narrow  waterway  with  many  locks  such  as 
any  route  between  the  lakes  and  tlie  sea  must  necessarily  be.  A 
proper  aggregation  of  smaller,  lighter,  and  cheaper  vessels  wUl  do  the 
work  on  such  a  route  cheaper  than  can  the  large  vessels. 

There  is  no  question  in  my  mind  that  any  canal  built  by  the  United 
States  between  the  East  and  the  West  should  have  its  eastern  terminus 
at  a  great  American  commercial  seaport,  and  the  only  such  port  avail- 
able and  worthy  of  consideration  is  New  York  City.  There  already 
exists  a  canal  connecting  the  Hudson  Eiver  with  the  lakes,  which  as  a 
long  artificial  waterway  of  small  size  is  in  its  importance  without  a  peer 
in  the  world.  I  refer  to  the  Erie  Canal,  which  is  352  miles  long  between 
Bufialo  and  Albany. 

This  route  is  not  available,  and  is  not  the  best  for  a  ship  canal  of 
large  size,  but  I  believe  it  to  be  the  best  available  route  for  a  large  barge 
canal,  and  it  is  believed  that  the  proposition  to  enlarge  it  into  such  a 
large  barge  canal  should  be  seriously  considered  before  the  construction 
of  a  ship  canal  by  another  route  is  undertaken.  My  investigations  have 
convinced  me  that  such  a  canal  navigated  by  barges  will  furnish  a 
cheaper  means  of  transportation  between  the  East  and  West  than  would 
a  ship  canal  navigated  by  large  vessels,  and  its  cost  would  be  vastly 
less.    I  am  fully  convinced  that  if  a  ship  canal  is  built,  the  great  bulk 
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of  the  busioess  upon  it  will  be  done  in  towed  barges  and  not  in  large 
lake  or  ocean  vessels. 

The  governing  size  of  the  Brie  Canal  between  New  York  and  Albany 
is:  Bottom  width,  52  J  feetj  surface  width,  70  feet;  depth,  7  feet.  From 
Rochester  to  Buffalo  the  canal  increases  in  size.  At  Lockport  it  has  a 
surface  width  of  100  feet  and  bottom  width  of  79  feet.  Above  Lock- 
port  the  canal  passes  through  a  heavy  rock  cutting  with  a  rectangular 
prism  62  feet  wide  and  about  9  feet  deep.  To  the  westward  of  this  for 
12  miles  it  occupies  Tonawanda  Creek,  with  a  surface  width  of  about 
200  feet.  Thence  to  Buffalo  the  width  is  from  80  to  90  feet  at  the  sur- 
face and  from  60  to  72  feet  at  the  bottom.  The  entire  canal  is  being 
deepened  to  9  feet  under  the  scheme  of  improvement' now  being  carried 
out. 

To  enlarge  this  canal  to  a  sufficient  depth  to  accommodate  barges  of 
1,500  tons  capacity  at  fair  canal  rates  of  speed  will  require  a  cross  sec- 
tion about  as  shown  on  the  accompanying  diagram.  It  is  assumed 
that  the  barges  will  have  a  width  of  30  feet  and  a  draft  of  10  feet,  and 
the  canal  must  be  large  enough  for  the  boats  to  meet  and  pass  freely, 
and  that  a  depth  of  2  feet  of  water  under  the  boat  is  provided.  Such  a 
canal  to  have  a  cross  section  four  times  the  immersed  section  of  the 
boat,  and  allowiog  side  slopes  of  1  on  IJ,  would  have  the  following 
size:  Depth,  12  feet;  bottom  width,  82  feet;  width  at  keel  depth  of  10 
feet,  88  feet,  and  width  at  water  surface,  118  feet.  Where  slope  or 
rock  walls  are  substituted  for  the  slopes,  the  canal,  in  order  to  have 
the  same  area  of  waterway,  should  have  an  average  width  of  100  feet. 
This  canal  with  its  side  slopes  would  have  a  prism  cross-sectional  area 
of  1,208  square  feet,  or  four  times  the  submerged  area  of  a  fully  oaded 
boat,  and  a  surface  width  of  three  and  nine-tenths  times  the  width  of 
the  boat.  By  substituting  side  walls  for  side  slopes,  as  indicated  by 
dotted  lines  on  the  cross  section,  the  cross  section  could  be  increased 
to  five  times  the  immersed  section  of  the  boat,  and  this  should  be  done 
wherever  practicable. 

For  short  distances  wherever  necessary,  in  passing  through  cities  or 
in  aqueducts,  the  width  shown  could  be  reduced,  and  in  certain  instances 
where  bends  are  necessary  the  width  might  have  to  be  somewhat 
increased.  On  the  accompanying  drawing  the  cross  section  above 
described  is  outlined,  together  with  cross  sections  of  the  Erie  Canal 
as  it  now  exists  and  is  being  improved. 

There  are  considerable  portions  of  the  Erie  Canal,  which,  by  simply 
deepening,  would  ax^commodate  the  barges  and  traffic  mentioned,  and  as 
a  general  thing,  the  right  of  way  for  the  Erie  Canal,  owned  by  the  State 
of  New  York,  would  be  sufficient  for  the  suggested  canal. 

The  preferable  route  for  such  a  canal  would  be  to  follow  that  outlined 
by  State  Engineer  Elnathan  Sweet,  cutting  out  the  Syracuse  depression, 
canalizing  the  Mohawk  Eiver,  and  making  a  continuously  descending 
canal  all  the  way  from  Lake  Erie  to  the  Hudson.  The  barges  used  on 
such  a  canal  could  be  constructed  at  a  minimum  cost,  as  they  would  be 
exposed  to  no  open  water  on  the  lakes,  and  the  whole  route  would  be  so 
situated  that  advantage  could  be  taken  of  electrical  towage^  if  this  be 
ever  developed  into  an  economical  system. 

It  is  believed  that  a  proper-sized  lock  for  this  barge  canal  would  be 
one  with  a  depth  of  12  feet  on  miter  sill,  a  width  of  33  feet  and  length 
of  420  feet  in  the  clear,  with  intermediate  gates.  This  length  would 
suffice  for  two  barges,  each  200  feet  long. 

It  is  not  to  be  understood  that  the  size  of  barges  and  barge  canal 
mentioned  is  to  be  considered  as  definitely  fixed.    It  is  simply  taken  as 
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a  type  of  about  the  size  which  woald  be  most  economical  and  advan- 
tageous. There  are  business  reasons  which  would  indicate  that  a 
smaller  unit  than  a  1,500-ton  barge  would  be  preferable,  and  others  that 
a  still  greater  enlargement  would  be  desirable.  A  careful  balancing  of 
all  interests  would  be  required  to  fix  ui)on  the  most  advantageous  size. 
The  size  fixed  upon  in  this  report  is  to  be  regarded  as  a  first  approxi- 
mation thereto. 

PNBUHATIC  LOCKS. 

It  has  been  decided  by  the  State  of  'Sew  York  to  build  a  Dutton 
balanced  pneumatic  lock  at  Lockport  to  replace  the  5  existing  locks 
and  overcome  the  57  to  62  feet  of  elevation  at  one  operation.  The  lock 
tank  in  this  is  to  be  24  feet  wide,  12  feet  deep,  and  240  feet  long.  If  this 
lock  is  found  in  practice  to  be  as  successful  as  it  apx>ear8  to  be  in  theory, 
there  would  probably  be  no  reason  why  it  should  not  be  extended  to 
locks  of  the  larger  size  mentioned,  and  used  at  difi'erent  points  along 
the  line  where  it  would  be  found  most  advantageous.  This  is  the  first 
lock  of  the  kind  to  be  built,  and  a  brief  description  of  it^  taken  from 
the  Inventor's  specifications,  is  given  here. 

POSITION. 

The  new  locks  at  Lockport  are  to  be  located  in  the  basin  on  the  south 
side  of  the  present  canal,  immediately  east  from  the  lower  entrance  to 
the  present  system  of  5  combined  locks,  Nos.  67  to  71,  which  are  to 
continue  in  uninterrupted  use  during  the  construction  and  the  subse- 
quent tests  of  the  pneumatic  locks. 

COFFICRDAM  AND  LOOK  PIT. 

A  combined  flume  and  cofferdam  is  now  building  across  the  present 
canal  basin,  from  the  south  wall  of  the  present  south  lock  to  the  oppo- 
site side  of  the  basin,  inclosing  the  area  which  is  to  be  occupied  by  the 
new  lock  pit,  which  is  to  be  excavated  (after  the  basin  has  been  made 
dry)  to  a  depth  of  about  85  feet  below  the  present  lower  canal  bottom, 
or  to  424  feet  above  mean  tide.  The  anchorage  pits  will  be  13  feet 
deeper. 

APPROACH. 

Access  to  the  upper  entrance  of  the  new  locks  is  to  be  by  steel  aque- 
ducts. The  gates  opening  from  the  approaches  or  aqueducts  into  the 
new  locks  are  straight  sliding  gates,  like  those  of  the  Davis  Island 
Dam  lock. 

LIFT. 

The  water  surface  of  the  upper  level  will  be  as  at  present,  varying 
from  566  to  572.6  feet  above  mean  tide  (572.6  being  the  mean  level  of 
Lake  Erie),  while  the  water  surface  of  the  lower  level  will  also  be  about 
as  at  present,  varying  from  510.14  to  512.14  feet  above  mean  tide,  the 
maximum  stroke  or  lift  being  thus  62.44  feet. 

LOCKS. 

There  are  to  be  2  locks,  identical  and  side  by  side,  built  of  soft  mild 
steel,  and  so  designed  as  to  develop  the  tensile  strength  of  the  material. 
Each  lock  is  in  two  main  structural  and  functional  divisions,  an  upper 
lock  chamber,  with  gates  to  admit  and  to  pass  vessels,  and  a  lower 
open-bottomed  air  chamber  upon  which  the  whole  movable  structure 
floats. 
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The  lock  chamber  is  13^  to  14  feet  deep,  26  feet  wide  between  side 
walls,  and  24  feet  between  side-gnard  timbers.  The  clear  opening  of 
gates  is  24  feet,  the  least  draft  over  the  sill  is  12  feet,  and  the  net  length 
between  gates  is  240^  feet 

OATRS. 

All  the  gates,  except  those  from  the  aqueduct  into  the  lock,  are  of  the 
quadrant,  ponton  type,  and  are  crescent  shaped  in  plan,  and  have  an 
orbital  motion  about  a  vertical  axis,  and  when  opened  lie  outof  the  way 
in  segmental  pockets.  Each  gate  is  opened  and  shut  by  a  single  cylin- 
der containing  a  piston,  which  is  moved  by  compressed  air,  and  acta 
both  as  an  opening  engine  and  as  pneumatic  buffer. 

AIR  CHAMBRR. 

The  air  chamber,  which  extends  under  the  entire  length  and  width  of 
the  lock  chamber,  is  69J  feet  high,  measuring  from  the  bottom  of  its 
sides  to  the  roof,  which  is  also  the  floor  of  the  lock  chamber.  This 
height  gives  a  5-foot  water  seal  to  the  bottom  of  the  air  chamber  when 
the  lock  is  raised  to  its  high  level. 

The  air  chamber  is  in  eight  bays,  each  29  feet  11  inches  between  cen- 
ters, the  bays  being  segments  of  cylinders  18  feet  5jr  inches  radius  at 
top  and  19  feet  If  inches  radius  at  bottom.  The  walls  are  splayed  to 
equate  the  working  pressures,  and  tran verse  ties  are  introduced  to  resist 
the  tendency  of  the  air  chamber  to  assume  a  cylindrical  form. 

Cliord  plates  and  Y's  are  also  riveted  to  the  cuiVed  walls  to  provide 
for  accidental  and  local  reversals  of  strains,  and  also  to  provide  rigid 
foundations  to  sustain  the  guide  wheels  and  the  anchor  brackets. 

OUIDR  WHRRLS  AND  ANCHOR  BRACCRTS. 

These  are  provided  to  keep  the  lock  level  and  to  synchronize  and  to 
step  its  motions.  This  is  accomplished  by  a  parallel-motion  apparatus, 
consisting  of  hollow  shafts,  one  on  each  side  of  each  lock,  extending 
parallel  with  their  length  and  equipped  with  pinions  which  mesh  with 
racks  formed  on  the  locks,  and  also  with  other  similar  racks  parallel 
thereto  fixed  on  terra  firm  a. 

As  the  locks  move  the  pinions  are  to  mesh  between  the  opposite  par- 
allel racks,  and,  with  the  shafts,  are  to  roll  between  them.  The  shafts 
are  made  of  inch-steel  plates,  spliced  and  riveted  together,  each  shaft 
being  4  feet  in  diameter  and  179}  feet  in  length  between  centers  of  end 
sets  of  pinions,  and  having  two  intermediate  sets  of  pinions,  the  dis- 
tances between  centers  of  pinions  on  each  shaft  being  equal  to  two  bays 
of  the  locks,  or  59  feet  10  inches. 

Corresponding  with  these  pinions  there  are  four  racks  on  each  side  of 
each  lock,  which  extend  above  the  look  body  and  are  framed  together 
overhead  by  a  lattice  girder  running  lengthwise  of  the  lock. 

The  length  and  strength  of  the  racks  is  such  that  the  locks  can  be 
raised  clear  of  the  water  of  the  lower  level  and  supi)orted  on  the  racks 
for  inspection  and  repair. 

OPRRATION. 

In  operation  the  locks  operate  synchronously,  one  rising  as  the  other 
is  descending,  and  this  is  effected  by  the  transfer  of  the  compressed 
air  from  the  air  chamber  of  the  elevated  lock  to  the  air  chamber  of  the 
depressed  one.  This  transfer  is  accomplished  through  an  air  pipe  10 
feet  in  diameter  by  putting  a  slight  overcharge  of  water  in  the  elevated 
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lock,  and  then  opening  valves  which  permit  the  passage  of  the  com- 
pressed air  to  the  chamber  of  the  lock  to  be  raised,  the  latter,  mean-, 
time,  containing  in  its  lock  chamber  a  slightly  less  weight  than  the 
former. 

The  valve  is  a  water  seal  in  a  U-bend  of  the  connecting  10- foot  air 
pipe,  and  this  water  seal  is  drawn  ofif  or  increased  as  desired  to  control 
the  air  passage. 

ASCENT  AND  HYDRAUUC  STOPS. 

In  order  to  stop  the  ascending  lock  without  shock  there  are  eight 
hydraulic  stops,  each  suspended  from  the  overhanging  end  of  a  pier 
anchorage  girder  and  consisting  of  a  cylinder  and  a  plunger.  The 
cylinder  is  tilled  with  water  supplied  under  pressure.  Directiy  in  line 
with  the  cylinders  (which  hang  upon  their  plunger  rods)  are  brackets 
on  the  side  of  the  lock,  which  engage  the  cylinders  as  the  lock  ascends. 
The  rising  lock  thus  raises  the  cylinders  and  the  resistance  of  the 
water  under  pressure  contained  within  the  cylinders  gradually  brings 
it  to  rest. 

ACCUMULATOR. 

Connected  with  this  system  of  cylinders  is  an  **  accumulator  intensi- 
fier  "  consisting  of  a  hydraulic  ram  carrying  an  annular  weight  of  150 
tons  of  concrete,  which  is  so  arranged  that  the  pressure  which  it  can 
produce  upon  the  contained  water  can  overmaster  any  buoyancy  of  the 
lock  and  push  it  down,  if  necessary,  to  the  exact  point  desired. 

HYDRAULIO  APPARATUS. 

This  hydraulic  apparatus  is  made  heavy  and  strong  enough  to  sus- 
tain the  entire  buoyant  effort  of  the  lock  in  case  it  were  started  upward 
without  any  load  of  water  in  the  lock  chamber,  in  which  case  the  strains 
upon  the  stops  would  be  five  times  as  great  as  in  the  normal  working. 

DBSCBNT. 

The  descending  lock  is  allowed  to  go  down  until  it  has  foundered  and 
rests  upon  the  timber  footing  in  the  bottom  of  the  lock  pit.  Its  rate  of 
descent  is  automatically  controlled  by  devices  which  adjust  the  passage 
of  the  air  from  its  air  chamber  into  the  ascending  lock. 

After  the  gates  of  the  lock  chamber  have  been  opened  and  the  boats 
hauled  out  into  the  lower  level,  the  buoyancy  of  the  lock  is  slightly 
increased  by  the  admission  of  sufBcient  compressed  air  to  the  air 
chamber  of  the  foundered  lock  from  the  air  chamber  of  the  elevated 
lock  and  from  the  accumulator  to  raise  the  foundered  lock  automatically 
and  cause  it  to  float  at  the  top  of  the  water  of  the  lower  level,  where 
it  is  ready  to  receive  a  boat  desiring  ascent. 

AMOUNT  OF  TONNAGE  TO  BE  BENEFITED  BY  A  SHIP 

CANAL. 

The  determination  of  the  amount  of  tonnage  that  would  seek  an  oat- 
let  to  the  sea  by  the  way  of  a  ship  canal  connecting  the  Great  Lakes 
with  the  Hudson  must  necessarily  be  a  rough  apj»roximation. 

The  following  estimate  is  based  upon  a  study  of  statistics,  of  present 
conditions,  of  existing  facilities  for  transportation,  and  of  such  changes 
as  a  ship  canal  and  the  natural  progress  of  events  may  be  expected  to 
produce. 
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SEASONS  OP  NAVIOATION. 

The  lake  and  canal  would  be  open  for  an  average  of  seven  and  one- 
half  months,  or  two  hundred  and  twenty-four  days,  of  each  year. 
During  the  other  four  and  one-half  months  the  canal  would  be  closed 
by  ice,  and  everything  would  have  to  be  transported  by  rail.  The 
accompanying  chart  shows  the  average  open  and  closed  periods  for  as 
many  years  as  reliable  data  can  be  obtained. 

The  Erie  Canal  records  show  for  72  years  an  average  open  season  of 
224  days.  The  east  end  of  Lake  Erie  is  open  264  days;  Oneida  Lake, 
253  days;  and  the  Hudson,  at  Albany,  271  days.  This  would  indicate 
an  average  open  period  on  the  Oswego  Ship  Canal  route  from  April  3 
to  December  16,  a  period  of  247  days,  and  upon  the  St.  Lawrence  and 
Ghamplain  route  from  April  15  to  December  15,  a  period  of  244  days. 

It  does  not  do  in  practice,  however,  to  predicate  an  open  season  for 
navigation  entirely  upon  these  averages  as  to  open  water,  as  is  shown 
by  the  statistics  of  the  Erie  Canal.  The  actual  active  season  of  navi- 
gation must  consider  the  chances  of  early  closing  and  late  opening, 
and  will  commence  some  days  after  and  close  some  days  before  the 
theoretical  navigation  season.  The  matter  will  also  be  determined 
largely  by  the  regulations  of  the  insurance  companies.  It  is  known  that 
the  season  of  navigation  on  the  lower  St.  Lawrence  is  only  about  six 
months  of  the  year,  it  being  curtailed  at  bot)i  ends  by  floating  ice, 
fogs,  snowstorms,  etc.,  which  render  navigation  possible,  but  difficult 
and  extra  hazardous. 

In  questions  referring  to  navigation  in  this  report  it  is  believed  to  be 
a  fair  estimate  to  allow  two  hundred  and  tweuty-four  days  as  the  navi- 
gable period  on  any  of  the  routes  or  canals  discussed  in  this  report, 
which  are  entirely  within  our  territory,  that  is,  by  the  Oswego  route 
or  Erie  Canal  route.  For  the  St.  Lawrence-Caughnawaga-Champlain 
route  the  period  would  surely  be  somewhat  shorter. 

RAILROADS. 

l^otwithstanding  that  a  throngh  water  route  now  exists  by  which  the 
prodncts  of  the  West  can  be  taken  to  the  East,  and  the  further  fact 
that  these  products  can  be  and  are  taken  at  less  cost  by  water  than  by 
rail,  yet  the  railroads  do  by  far  the  greater  amount  of  business.  This 
is  due  to  many  causes,  among  which  the  principal  ones  are  that  the 
railroads  do  their  work  more  quickly;  that  they  do  it  with  regularity 
all  the  year  round;  to  the  fact  that  the  railroads  reach  out  far  into  the 
producing  regions  and  secure  the  freight  at  its  initial  point,  and  to  the 
fact  that  railroad  freights  in  this  country  are  really  very  low,  intrins- 
ically, and  as  compared  with  similar  rates  in  other  countries. 

Another  cause  is  the  never-ceasing,  active,  far-reaching  business 
energy  and  combinations  of  the  great  army  of  railroad  officials  of  the 
country,  and  still  another  and  very  potent  cause  is  the  lack  of  business 
organization  of  the  Erie  Canal  traffic,  for  which  there  are  no  terminal 
facilities  and  no  arrangements  for  through  traffic.  Another  very  impor- 
tant reason  for  the  supremacy  of  the  railroads  in  the  business  of  trans- 
porting freight  from  the  lakes  eastward  lies  in  the  fact  that  a  large 
proportion  of  the  Western  products  going  east  never  reach  the  seacoast, 
but  are  scattered  by  railroads  from  the  lower  lake  ports  to  great  num- 
bers of  places  intermediate  between  the  lakes  and  the  sea,  going  to 
points  in  the  mining  and  manufacturing  regions  of  Pennsylvania  and 
Ohio,  and  to  the  manufacturing  and  commercial  regions  of  New  Eng- 
land, New  York,  New  Jersey,  etc.  These  points  nearly  all  have  to  be 
reached  by  rail,  and  it  is,  as  a  general  rule,  more  ecouomical  to  distribute 
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this  freight  from  the  lower  lake  ports  than  it  wonld  be  to  take  it  throagh 
a  canal  to  the  Seaboard  and  distribute  it  from  there.  Take,  for  instance, 
a  cargo  of  2,500  tons  of  flour.  It  is  very  rare  that  such  a  cargo  is  in 
one  shipment,  ordinarily  it  is  in  a  hundred  or  thereabouts.  It  arrives 
in  Buffalo  and  is  divided  up,  and  each  shipment  is  loaded  into  its  proper 
cars  and  forwarded  to  its  predestined  point  of  consumption.  Nothing 
would  be  gained  by  taking  the  cargo  through  to  New  York,  where  ter- 
minal and  handling  charges  are  and  always  will  be  higher  than  in 
Buffalo  and  the  other  lower  lake  ports. 

As  indicated  in  detail  in  a  table  of  freight  rates,  transfer  charges, 
etc.,  which  is  herewith,  the  freight  rates  on  a  bushel  of  wheat  from 
Chicago  to  New  York,  including  &ansfer  charges  at  Buffalo,  for  several 
years,  are  as  follows.  The  rate  on  wheat  is  taken  as  a  standard  for  pur- 
poses of  comparison,  all  other  freight  rates  being  presumably  propor- 
tioned thereto. 

Tablb  No.  10. 


1S91. 


1892. 


1803. 


18M. 


1896. 


1898. 


ByaUmU 

By  Ulie  and  rail . 
By  lake  and  canal 


OeiUi. 
15 
&53 
6.88 


Oentt. 
14.23 
7.55 
8.48 


OenU. 
14.70 
8.  a 
7.18 


Cftnts. 
12.88 


6.31 


Omt$, 

10 

5.90 
4.98 


ObfKt. 
12 
6.76 
6.82 


During  the  entire  year  of  1895  there  were  received  in  New  York 
118,707,744  bushels  of  grain,  flour,  and  meal.  Of  this  amount  103,119,390 
bushels,  or  86.8  percent,  arrived  by  rail;  14,690,100  bushels,  or  12.4  per 
cent,  arrived  by  canal,  and  898,254  bushels,  or  eight-tenths  of  1  per  cent, 
arrived  in  coastwise  vessels. 

During  the  seven  months  of  open  canal  and  lake  navigation  in  1895 
there  were  received  in  New  York  84,241,715  bushels  of  grain,  flour,  and 
meal.  Of  this  amount  there  arrived  by  rail  69,880,629  bushels,  or  82.9 
per  cent;  by  canal  14,001,400  bushels,  or  16.6  per  cent,  and  by  coast- 
wise vessels  349,686  bushels,  or  one-half  of  1  per  cent. 

During  1895  there  was  shipped  from  Chicago  to  the  eastward 
153,629,551  bushels  of  grain,  flour,  and  meal.  Of  this  amount 
88,127,996  bushels  were  shipped  by  lake  and  65,501,585  bushels  by  raiL 
Of  the  amount  going  by  lake  destined  to  the  Seaboard  at  least  three- 
fourths  was  transshipped  to  cars  at  lower  lake  ports,  and  not  more  than 
one-fourth  transshipped  to  canal  boats. 

These  figures  of  amounts  and  rates  are  intended  to  indicate  the 
apparent  additional  value  of  rail  transportation  over  lake  and  canal 
transportation. 

Experience  shows  that  the  great  bulk  of  materials  seeking  water 
transportation  are  those  of  a  coarse  and  cheap  character,  such  as  grain, 
flour,  meal,  lumber,  coal,  cement,  salt,  ore,  pig  iron,  etc.  If  a  ship 
canal  were  constructed  from  Lake  Erie  to  reach  the  Hudson  Eiver,  the 
products  and  materials  which  it  might  be  reasonable  to  suppose  would 
be  transported  through  it  would  be  mainly  confined  to  these  items,  with 
X>ossib]y  large  amounts  of  other  products  not  now  carried  by  water. 


GBKBAIiS. 

By  far  the  most  important  of  the  products  which  are  to  be  consid- 
ered in  relation  to  a  ship  canal  are  the  cereal  products  of  the  great 
West. 

From  a  determination  of  the  amounts  of  the  cereals  raised  and  the 
amounts  now  shipped  by  lake,  rail,  and  canal,  it  is  possible  to  arrive  at 
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an  approximation  of  the  cereal  tonnage  which  might  make  use  of  a  ship 
canal. 

Daring  1895  the  following  were  the  amoants  of  the  grains  raised  in 
the  United  States: 

Tons. 

Com 60,231,880 

Wheat 14,013,088 

Rye 761,882 

Oate 13,191,097 

Barley 2,089,746 

Buckwheat 352,852 

Total 90,640,546 

The  total  exports  during  the  year  amounted  to  5,343,823  tons,  leaving 
for  home  consumption  85,296,722  tons. 

The  tonnage  of  cereal  products  passing  through  the  Detroit  River  in 
1895  amounted  to  5,256,125  tons,  or  about  one- fifth  of  the  entire  tonnage 
of  the  river.  The  amount  shipped  eastward  from  Toledo  was  73,200  tons 
making  a  total  of  east-l)ound  lake  shipments  of  cereals  of  5,329,325 
tons.  As  the  cost  of  shipping  by  lake  and  rail  and  lake  and  canal  is 
not  over  one-half  the  cost  of  shipping  by  all  rail,  it  is  probable  that 
everything  possible  goes  by  water,  and  that  this  is  about  the  amount 
of  cereal  products  which  can  at  present  be  considered  directly  tributary 
to  a  ship  canal. 

Another  indication  of  the  cereal  products  which  might  be  directly 
affected  by  a  ship  canal  would  be  the  receipts  at  the  port  of  New  York. 
During  the  year  1895  these  amounted,  from  all  sources,  to  2',736,120  tons. 

Another  indication  would  be  the  receipts  at  the  five  northern  ports 
of  Montreal,  Boston,  Philadelphia,  New  York,  and  Baltimore.  The 
following  table  gives  these  receipts: 

Table  No.  11.— BeoeipU  of  cm-eals  during  1895  at  the  five  Atlantic  ports  named. 
[Tons  of  2,000  pounds.] 


Pari. 

Flonr. 

Wheat. 

Con. 

Oats. 

Bye. 

Barley. 

Pease. 

Total. 

Peroent- 

age  of 

total  for 

5  ports. 

MontT«al... 

Boston 

NewYork.. 
Philadel- 
phia  

BalUmon.. 

161,354 
261.834 
610,403 

307,733 
377,059 

133, 245 
217,381 
867,672 

67,683 
145,  023 

72,313 
250,445 
720,085 

136,570 
331,041 

27,763 
106,905 
403,314 

80,209 
46,331 

46 

508 
4,509 

1,736 
10,202 

4,250 
3,925 
83,861 

22,154 
3,208 

25,991 
2,456 
15,376 

424,962 

843,454 

2,736.120 

616.004 
914,664 

8 
15 
49 

11 
17 

Total. 

1,749.283 

1,431.004 

1,612,263 

664,522 

17,001 

117,898 

43,823  '5,535,294 

100 

The  total  shipments  of  flour,  wheat,  and  corn  to  all  foreign  countries 
during  the  year  1895  from  the  same  ports  is  shown  in  the  following 
table: 

Table  No.  12.-'Export8  during  1895  from  the  five  Atlantic  ports  named. 
[Tons  of  2,000  pounds.] 


Port 

Plonr. 

Wheat. 

Cora. - 

ToUl. 

Percentage 

of  total  for 

5  ports. 

Hontreal     

106,104 
160,079 
4:U,K88 
94,764 
265,060 

104,572 
216, 820 
704, 921 
51,284 
126,502 

72,004 
153, 877 
540,233 

95, 874 
254,032 

282,680 
530,776 
1,680,042 
241,022 
636,200 

8 

Soston - 

16 

New  York 

50 

Philad  elnhia 

7 

Baltimore 

19 

Total 

1,051,501 

1,204,099 

1, 116, 020 

3,371,620  1                 KiO 
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During  the  year  1895  the  total  tonnage  of  cereal  products  carried  in 
both  directions  on  all  the  New  York  State  canals  was  012,928  tons. 
This  year— 1895 — was  an  abnormally  poor  year  on  the  canals.  During 
the  year  1896,  which  was  a  good  year  on  the  canals,  the  total  of  the 
cereal  tonnage  was  1,073,409. 

From  all  these  and  other  data,  I  have  fixed  upon  8,000,000  as  the 
possible  cereal  tonnage  which  might  be  considered  tributary  to  a  ship 
canal  if  it  were  built  to  the  Hudson  River  by  a  suitable  route  and 
extended  down  the  river  to  New  York.  This  is  50  per  cent  more  than 
the  cereal  tonnage  of  the  Detroit  River,  three  times  the  total  receipts 
at  New  York,  50  per  cent  more  than  the  total  receipts  at  the  five  great 
Northern  seaports  of  Montreal,  Boston,  New  York,  Philadelphia,  and 
Baltimore,  and  about  eight  times  the  cereal  tonnage  of  all  the  New  York 
State  canals. 

LUMBER. 

If  the  canal  were  now  in  operation,  much  lumber  would  undoubtedly 
go  through  it.  During  1895  there  passed  through  Detroit  River  more 
than  1,000,000,000  feet  of  lumber,  equal  to  1,638,000  tons.  This  lum- 
ber  is  scattered  over  and  supplied  to  all  the  country  between  the  Great 
Lakes  and  the  sea.  This  amount  might  be  considered  as  the  lumber 
tonnage  tributary  to  the  canal. 

During  1895  there  were  shipped  from  Buffalo  andTonawandaby  Erie 
Canal  247,964,499  feet  of  lumber,  or  371,946  tons.  All  the  New  York 
State  canals  carried,  in  1895,  959,949  tons  of  wood  and  lumber,  which 
includes  the  Canadian  lumber  shipped  irom  Lake  Ontario  and  St. 
Lawrence  points  by  the  Oswego  and  Ohamplain  canals. 

At  the  same  time  it  must  be  borne  in  mind  that  the  great  lumber 
regions  of  Michigan,  Wisconsin,  Minnesota,  and  portions  of  Canada 
bordering  on  the  lakes  are  rai)idly  being  denuded  of  their  timber,  and 
the  near  future  will  see  the  lumber  tonnage  materially  reduced.  I 
believe  it  is  perfectly  safe  to  estimate  that  by  the  time  a  ship  canal 
can  be  completed  the  lumber  tonnage  tributary  to  it  would  not  greatly 
exceed  the  present  lumber  tonnage  of  tbe  Erie  Canal,  or  double  this 
and  say  750,000  tons,  equivalent  to  about  500,000,000  feet  B.  M. 

IBON  OBE. 

The  greatest  single  item  in  the  lake  transportation  business  is  iron 
ore.  During  1895  there  passed  through  the  Detroit  River  8,062,209 
tons  of  iron  ore,  or  31  per  cent  of  its  total  tonnage.  This  immense 
movement  of  ore  was  from  the  mines  about  Lake  Superior  to  points  on 
Lake  Erie,  either  to  be  used  at  these  points  or  to  be  shipped  by  rail  to 
the  great  coal  and  iron  region  of  which  Pittsburg  is  the  center.  It 
seems  absolutely  certain  that  the  great  iron  and  steel  business  will 
always  be  done  at  such  point  or  points  between  the  ore  regions  and  the 
coal  regions  where  ores,  coal,  coke,  fluxes,  etc.,  can  meet  and  mingle 
with  the  minimum  of  transportation  and  expense.  Such  economical 
point  of  commingling  is  not  to  the  east  of  Pittsburg  and  Lake  Erie, 
and  is  not  upon  the  Atlantic  Seaboard.  It  will  surely  be  upon  the 
shores  of  Lake  Erie  and  between  there  and  Pittsburg. 

I  am  unable,  therefore,  to  believe  that  any  great  amount  of  the  Lake 
Superior  iron  ores  can  be  considered  tributary  to  a  ship  canal  connect- 
ing tbe  waters  of  the  Great  Lakes  and  the  Hudson.  For  special  uses 
on  the  Atlantic  Coast  it  is  possible  that  1,500,000  tons  of  Lake  Superior 
ore  might  be  used,  and  this  is  allowed  as  possibly  tributary  to  a  ship 
oanaL 
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PIG  raON  AND  MANUPAOTUBED  IBON. 

The  prodaction  of  pig  iron  in  the  United  States  during  1895  was 
9,446,308  tons.  Of  this  amount  4,000,000  tons  was  produced  in  the 
vicinity  of  the  lakes.  A  possible  canal  tonnage  of  3,000,000  tons  of 
pig  and  manufactured  iron,  steel,  steel  rails,  beams,  etc.,  is  assumed. 
TMs  is  45  times  the  amount  of  pig,  bloom,  and  bar  iron  now  moved  on 
the  New  York  State  canals. 

OOAL« 

The  great  coal  movement  on  the  lakes  is  from  lower  lake  ports 
to  upper  lake  ports.  From  the  anthracite  regions  of  Pennsylvania 
coal  reaches  Buffalo  and  vicinity  by  rail,  and  is  shipped  to  upper  lake 
ports  in  returning  ships  which  have  come  down  laden  with  grain 
and  other  products.  From  the  bituminous  regions  of  Pennsylvania, 
Ohio,  and  West  Virginia  the  coal  goes  by  rail  to  various  points  on  the 
south  shore  of  Lake  Erie,  and  is  shipped  to  up-lake  ports  in  returning 
ore  ships.  There  is  not  now  any  amount  of  bituminous-coal  tonnage 
tributary  to  a  ship  canal  to  the  Hudson,  and  I  am  unable  to  perceive 
the  probability  of  any  great  amount  in  the  future. 

The  amount  of  coal  going  through  the  Detroit  Biver  during  1895 
was  7,834,942  tons,  or  about  30  per  cent  of  its  total  tonnage.  It  is, 
however,  conceivable  that  a  limited  amount  emanating  from  Lake  Erie 
ports  might  find  new  markets  by  using  a  ship  eanal,  and  an  estimate 
of  1,000,000  tons  is  made  for  this  contingency. 

Of  anthracite  coal  the  New  York  State  canals  carry  a  considerable 
amount.  The  total  amount  carried  during  1896  was  574,032  tons,  of 
which  amount  196,443  tons  was  the  amount  shipped  through  and  the 
remainder  was  way  freight.  The  total  west-bound  coal  shipments, 
nearly  all  anthracite,  from  Buffalo  during  1895  were  2,620,768  tons, 
and  during  1896  2,400,000  tons. 

It  is  not  much  farther  firom  the  anthracite  regions  of  Pennsylvania 
to  Buffalo  than  it  is  to  New  York,  and  coal  can  be  delivered  by  rail- 
roads as  cheaply  at  Buffalo  as  at  New  York,  due  largely  to  the  excess 
of  east-bound  over  west-bound  traffic,  which  leaves  lots  of  empty  cars 
going  west. 

It  is  believed  that  2,000,000  tons  of  anthracite  west-bound  coal  and 
1,000,000  tons  of  bituminous  east-bound  coal  will  be  all  the  coal  tonnage 
that  can  in  reason  be  considered  tributary  to  a  ship  canaL 

OOPPEB  OBB. 

This  forms  a  considerable  portion  of  the  lake  shipments,  amounting, 
in  1895,  to  107,452  tons.  This  ore  is  reduced  at  the  lower  lake  ports, 
where  coal  is  abundant  and  cheap,  and  the  product  distributed  by  lake, 
canal,  and  rail.  It  is  estimated  that  100,000  tons  of  copper  and  copper 
ore  might  find  its  way  through  a  ship  canaL 

HOO  AND  BEEF  PBODUOTS. 

It  is  not  considered  that  a  ship  canal  would  have  any  Influence  upon 
the  shipment  of  fresh  meats.  As  a  means  of  estimating  the  quantity 
of  hog  and  beef  products  which  might  use  the  canal,  the  following 
statistics  for  1895  are  given: 

Lard  shipped  eastward  firom  Chicago  by  lake.  6,430  tons;  by  rail, 
164,264  tons;  total,  170,694  tons.  Barreled  pork,  by  lake,  400  tons;  by 
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rail,  24,107  tons;  total,  24,507  tons.  Other  meats,  all  by  rail,  291,322 
tons;  total,  479,(^93  tons. 

The  total  exports  of  hog  and  beef  products  irom  the  four  ports, 
Boston.  "Sew  York,  Philadelphia,  and  Baltimore,  dnring  the  fiscal  year 
1895-96  amoanted  to  716,957  tons.  This  was  93  per  cent  of  the  exports 
for  the  whole  United  States. 

To  allow  for  other  ports  and  vast  increase  of  business,  an  estimate  is 
made  of  1,000,000  tons  as  a  possible  amount  of  hog  and  beef  products 
tributary  to  a  ship  canaL 

WOOL. 

Although  very  little  wool  is  now  carried  by  lake  and  canal,  it  is  pos- 
sible to  believe  that  with  a  ship  canal  much  of  the  wool  clip  of  the 
States  within  reach  of  the  lakes  might  go  thereon. 

During  1895  there  was  shipped  from  Chicago  31,720  tons  of  wooL 
Of  this  amount  27,164  tons,  or  85  per  cent,  was  shipped  by  rail  and 
4,556  tons,  or  15  per  cent,  by  lake. 

The  total  wool  clip  of  all  the  States  which  can  be  considered  as  in 
a  near  or  remote  degree  tributary  to  a  ship  canal  amounted,  during  the 
year  1895,  to  53,243  tons.  Of  this  tonnage  not  over  one-half^  or  26,621 
tons,  could  be  considered  as  really  tributary  to  a  ship  canal. 

The  wool  clip  can  be  expected  to  increase  in  the  future,  and  an 
estimated  possible  canal  tonnage  of  100,000  tons  of  wool  is  assumed. 

HIDES. 

During  the  year  1895  there  were  shipped  from  Chicago  87,404  tons  of 
hides.  Of  this  amount  85,157  tons,  or  97^  per  cent,  went  by  rail,  and 
2,247  tons,  or  2J  per  cent,  went  by  lake.  A  possible  canal  tonnage  of 
100,000  tons  of  hides  is  assumed  for  the  ship  canaL 

LIVE  STOCK. 

There  is  a  vast  live-stock  movement  in  the  vicinity  of  the  lakes 
between  the  West  and  the  East,  but  it  is  altogether  by  rail.  The  gov- 
erning causes  for  this  seem  to  be  the  desirability  and  necessity  for  rapid 
and  sure  movement  and  irequent  feeding  and  watering,  lack  of  stock 
yards  acyacent  to  deep  water,  and  the  exx)ense  and  time  required  to  fit 
up  and  remove  accommodations  for  stock  on  shipboard.  As  an  indi- 
cation of  the  magnitude  of  the  live-stock  movement,  the  following 
statistics  of  the  live-stock  trade  of  Buffalo  are  given: 

During  the  year  1895  there  were  received  at  Bufiiedo  84,764  carloads 
of  live  stock,  as  follows: 

Cattle 86,175 

Hogs 27,644 

Sheep 16,114 

Hozsee 4,831 

Total 84,764 

Allowing  15  tons  to  a  carload  makes  this  live  stock  amount  to 
1,271,460  tons. 

There  were  shipped  away  from  Buffalo  66,780  cars  of  live  stock,  as 
follows: 

Cattle 82,926 

Hogs 17,684 

Sheep 10,909 

Hones 4,262 

Total 66,780 
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AllowiDg  16  tons  to  a  carload  makes  this  amount  to  986,700  tons. 
There  are  practically  no  receipts  or  shipments  by  lake  or  canal.  I  am 
unable  to  see  wherein  a  ship  canal  would  bring  about  any  change  or 
have  any  influence  on  this  portion  of  the  transportation  business  of 
the  country,  and  believe  that  there  would  be  no  perceptible  amount  of 
live-stock  tonnage  pass  through  a  ship  canal. 

UISOELLANEOUS  FREIGHT. 

To  cover  and  allow  for  down  shipments  of  various  articles  of  fireight 
not  enumerated  above,  an  estimate  of  2,450,000  tons  is  made. 

WEST-BOUND   TONNAGE. 

An  endeavor  has  been  made  to  determine  the  relationship  of  the  east 
and  west  bound  tonnage  for  the  great  section  of  country  between  the 
lakes  and  the  Seaboard. 

The  general  statistics  of  the  Erie  Canal  and  the  main  trunk  lines  of 
railroad  crossing  the  belt  in  question,  as  far  as  these  were  available  or 
obtainable,  have  been  studied.  From  the  data  obtained  the  following 
table  has  been  prepared : 

Table  No.  13. — Shotoing  percentage  of  freight  eaet  bound  and  west  hound  during  1895 
between  the  Great  Lakes  and  the  Atlantic  Seaboard, 


Name  of  line. 


West 
bound. 


New  York  OentnJ  »nd  Hudson  Slyer  B.  B 

Lake  Shore  and  Michigan  Southern 

Michigan  Central  R.  K 

Delaware,  Lackawanna  and  Western  11.  R. 

West  Shore  R.B 

Baliiniore  and  Ohio  B.  B 

Lehigh  VaUey  B.  B 

Erie  Canal 

Mean  of  percentages 


27.42 


This  table  indicates  that,  taken  as  a  whole,  the  west-bound  freight 
will  not  vary  far  from  three-eighths  of  the  east  bound.  On  the  Erie 
Canal  and  the  Kew  York  Central  the  west  bound  is  one-half  the  east 
bound. 

This  is  not,  however,  the  relationship  that  would  exist  between  the 
east  and  west  bound  tonnage  of  a  ship  canal.  In  the  figures  above 
given  the  way  and  through  business  is  united,  as  the  data  obtained 
does  not  in  most  instances  allow  these  to  be  separated. 

In  the  case  of  the  New  York  Central  and  Hudson  River  Railroad,  the 
nearest  great  trunk  line  to  the  proposed  canal,  the  separation  is  prac- 
ticable. During  the  two  years  ending  June  30, 1896,  the  through  east- 
bound  tonnage  of  this  road  was  5,577,336  tons,  and  the  through  west 
bonnd  was  1,137,663  tons,  or  about  one-fifth  of  the  east  bound. 

The  ship  canal  would  be  essentially  a  through  route,  and  if  built  by 
any  other  than  the  Erie  Canal  route  would  have  very  little  local  or  way 
business.  A  careful  consideration  of  the  question  convinces  me  that 
the  west-bound  tonnage  through  a  ship  canal  would  not  exceed  one- 
third  of  the  east-bound  tonnage.  An  improved  Erie  Canal,  passing  as 
it  does  through  a  rich  and  important  section  of  the  State  of  Kew  York 
all  the  way,  would  have  much  local  business,  and  the  proportion  of  its 
west-bound  tonnage  might  be  somewhat  higher. 

For  the  purpose  of  approximating  to  the  total  tonnage  of  a  ship  canal 
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or  an  improved  Erie  Ganal^  and  farther  on  in  estimating  the  cost  of 
transportation  by  dil!'erent  methods,  it  is  estimated  that  the  west-bound 
ti)iinuge  of  such  a  canal  would  be  one- third  the  east-bound. 

Table  No.  14. — Estimated  tonnage potaibly  tributary  to  a  ship  candL 

East-bound  tonnage: 

Cereals  and  cereal  prodncts 8, 000,000 

Lumber 750,000 

Iron  ore 1,500,000 

Pig  and  manufactured  iron,  steel,  steel  rails,  etc 3, 000, 000 

Bituminous  coal 1,000,000 

Copper  and  copper  ore 100,000 

Hog  and  beef  products 1,000,000 

Wool 100,000 

Hides 100,000 

Unclassified  and  miscellaneoas  freight,  as  fruits,  oils,  glass,  glucose, 

glue,  etc 2,450,000 

Total 18,000,000 

West-bound  tonnage,  including  2,000,000  tons  of  anthracite  coal 6, 000, 000 

Total 24,000,000 

This  amount  of  tonnage  as  tributary  to  a  ship  canal  is  not  at  present 
in  sight.  If  it  vshould  be  attained,  it  would  be  by  the  development  of 
agriculture  and  its  allied  industries,  and  of  manufactures,  and  by  the 
diversion  of  business  from  railroads.  It  is  predicated  upon  the  assump- 
tion that  the  ship  canal  is  built  from  the  Great  Lakes  to  I^ew  York  by  the 
shortest  and  best  attainable  route,  which  is  believed  to  be  either  by  the 
liirie  Canal  route  or  the  Oswego  route.  If  the  canal  should  be  con- 
structed by  way  of  the  St.  Lawrence  to  Montreal,  with  a  Champlain 
branch  to  New  York,  no  such  amount  of  tonnage  would  be  attained. 
Such  a  canal  would  be  of  benefit  solely  to  such  portions  of  the  export 
trade  as  could  be  diverted  to  Montreal,  a  port  open  to  navigation  from 
the  sea  for  only  about  six  months  of  the  year,  and  during  a  portion  of 
which  time  navigation  is  rendered  difficult  and  dangerous  down  the 
980  miles  of  the  St.  Lawrence  River  and  Gulf  by  fogs,  snowstorms, 
floating  ice,  etc.  No  return  freight  of  any  consequence  could  be 
expected  at  Montreal,  and  in  this  the  route  would  be  sadly  handicapped 
in  comparison  with  a  route  starting  from  a  great  commercial  center  like 
New  York.  The  Champlain  branch  from  the  St.  Lawrence  to  New  York 
would  have  little  value.  The  way  would  be  far  too  long  and  round- 
about, and  it  could  not  possibly  compete  in  economy  of  transportation 
with  the  improved  Erie  Canal.  While,  of  course  it  would  be  used 
somewhat,  yet  I  am  confident  that  it  would  be  used  to  but  a  very 
limited  extent,  and  that  the  benefit  resulting  from  it  would  be  in  no 
way  commensurate  with  its  cost. 

The  combined  tonnage  which  could  be  considered  tributary  to  such 
a  St.  Lawreuce-Champlain  Canal  would  not,  in  my  judgment,  exceed 
one-third  to  one-half  of  the  tonnage  tributary  to  a  canal  built  by  the 
i  >Kwego  route.  If  such  a  canal  were  in  existence  to-day  I  am  satisfied 
that  there  would  be  a  strong  demand  for  a  new  canal  by  the  Oswego- 
Oneida-Mohawk  route,  to  cut  out  the  244  miles  of  extra  distance  to 
reach  New  York. 

OOEAN,  LAKE,  AND  OANAL  VESSELS. 

In  considering  the  economic  questions  pertaining  to  a  ship  canal  from 
the  Great  Lakes  to  the  sea,  one  of  the  first  facts  brought  to  the  atten- 
tion of  the  investigator  is  that  vessels  which  ply  upon  the  ocean  and 
tiiose  which  ply  upon  the  lakes  are  markedly  different  in  their  oo8t| 
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ConstrnctioT),  and  operation.  So  great  are  the  differences  that  I  am 
convinced  that  the  two  can  not  economically  change  phices;  that  the 
highest  and  most  profitable  type  of  hike  vessels  can  not  be  used  at  sea, 
6sx>ecially  in  the  Korth  Atlantic  trade;  that  the  ships  fitted  for  use  at 
sea  can  not  snccessfdlly  compete  in  the  freight  business  on  the  lakes 
with  lake  vessels,  and  that  while  it  is  possible  from  an  engineering 
standpoint  to  build  a  vessel  which  shall  combine  to  a  limited  extent  the 
particolar  necessities  and  advantages  of  both  lake  and  ocean  vessels, 
such  a  vessel  would  not  be  a  good  business  enterprise.  However  care- 
fally  a  vessel  may  be  designed  for  service  on  both  lakes  and  ocean,  she 
mast  necessarily  be  a  compromise  between  two  widely  diiOfering  ty])es, 
and  inferior  to  each  on  its  own  waters.  She  can  neither  carry  cargoes 
on  the  lakes  as  cheaply  as  the  lake  ships,  nor  on  the  ocean  as  cheaply 
as  the  ocean  ships,  and  even  supposing  that  the  advantage  of  the  avoid- 
ance of  transfer  will  more  than  make  up  for  these  disadvantages  and 
the  time  necessarily  lost  in  any  canal  that  can  be  constructed,  she  would 
have  this  advantage  for  but  little  more  than  half  a  year,  and  the 
remainder  of  the  year  she  must  run  at  a  loss  on  salt  water  as  compared 
with  other  ships. 

1  am  convinced  that  if  a  ship  canal  were  built  so  that  vessels  could 
pass  from  Lake  Erie  to  the  ocean,  and  it  were  found  advantageous  to 
use  the  canal  by  large  vessels,  that  as  a  general  thing  these  would  be 
the  large  lake  freighters,  and  their  cargoes  would  be  transferred  at  the 
Seabos^,  either  directly  or  through  the  medium  of  elevators,  lighters, 
storage  docks,  etc. 

The  pleasing  pii^ture  of  great  ships  loading  with  grain,  floor,  and 
produce  of  all  kinds  at  Chicago,  Duluth,  etc.,  and  proceeding  thence 
to  transatlantic  ports,  and  arriving  at  these  lake  ports  with  foreign 
cargoes,  I  can  not  believe  will  ever  be  realized  to  any  great  extent, 
even  if  a  ship  canal  connecting  the  Oreat  Lakes  with  tide  water  should 
be  built. 

The  difference  between  the  lake  and  ocean  vessels  for  the  carriage  of 
freight  may  be  illustrated  by  taking  the  latest  models  and  highest 
development  of  each,  describing  and  comparing  them« 

OOEAN  FRBIGHTEBS. 

As  a  type  of  modern  ocean  freighter  the  CunjjjjJ  T[>^  steamer  Syl- 
vania  is  taken.  The  drawing  herewith  gives  thf  security  ui^  ^^^  cross 
sections  and  deck  plans  of  this  ship.  '^/^undip^ 

The  dimensions  of  this  steamer  are  as  follows:  '  **-^-  ' 

Lenjirth  oyer  all feet..  473 

Lengthof  keel do...  460 

Breadth do...  49 

Depth do...  42i 

Draft,  fnlly  loaded do...  27 

Cargo  capacity tons  weight. .  7, 500 

DispIacemeDtj  fully  loaded Iodb..  12,160 

Free-board,  fnlly  loaded  (from  upper  deck) feet..  8^ 

The  hull  is  built  entirely  of  steel.  She  has  live  decks,  as  shown  on 
the  drawings;  of  these,  the  orlop,  lower,  main,  and  upper  decks  are  of 
steel.  The  shelter  deck  is  partially  plated  and  then  sheathed  with  pine. 
The  vessel  is  propelled  by  twin  screws.  There  are  nine  water-tight  bulk- 
heads extending  to  the  upper  deck,  and  these  are  fitted  with  water-tight 
doors  on  each  side  of  the  'tween  decks  only,  to  expedite  the  handling  of 
cargo  and  cattle.  Besides  the  double  bottom  which  is  fitted  for  water 
ballast,  there  are  four  large,  deep  tanks  for  trimming  purposes — one  aft 
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niid  one  forward,  and  one  at  each  end  of  the  engine  and  boiler  space—* 
these  being  additionally  subdivided  by  fore  and  aft  water-tight  buJk> 
beads.  There  are  in  all  24  compartments  for  water  ballast,  and  part  of 
the  doable  bottom  under  the  engines  may  be  utilized  for  carrying 
reserve  fresh  water  for  cattle  or  boiler  use.  The  bulkheads  are  so 
arranged  that  any  two  compartments,  and  in  some  cases  three,  may  be 
flooded  andstill  the  vessel  will  keep  afloat.  The  engines  and  boilers 
are  in  the  center  of  the  ship. 

The  vessel  has  capacity  for  6,500  gross  tons  of  dead  freight  and  420 
cattle,  for  which  latter  accommodations  are  provided  on  the  upper 
deck,  as  shown  in  the  plan. 

There  are  six  holds— three  forward  and  three  aft  of  the  engines— each 
provided  with  a  hatch  about  12  feet  by  18  feet  in  size,  and  these  are 
served  by  seven  large  steam  winches,  each  having  double  derricks. 
The  quarters  for  the  ofiicei  s  are  on  the  shelter  deck  forward  of  the 
engine  space  and  about  the  engine  hatch.  There  are  four  steel  pole 
masts,  fitted  with  fore  and  aft  canvas  for  steadying  purposes. 

There  are  two  twin  sets  of  triple-expansion  engines,  the  cylinders 
being  22J  inches,  36J  inches,  and  60  inches  in  diameter,  with  a  stroke 
of  4  feet.  It  is  estimated  that  such  a  ship  as  that  described  and  illus- 
trated, and  fully  suited  for  ocean  work,  would  cost  to  build  in  this 
country  about  $500,000,  or  at  the  rate  of  $66§  per  ton  of  her  extreme 
carrying  capacity  at  27  feet  draft. 

As  a  further  illustration  of  the  development  to  which  ocean  freight 
ships  have  reached,  I  send  a  photograph  and  general  description  of  the 
new  steamer  P^nn^^^vania,  of  the  Hamburg- American  Line,  understood 
to  be  the  largest  freight  ship  in  the  world. 

This  enormous  ship  recently  left  New  York  on  her  maiden  trip  with 
a  mean  draft  of  31J  feet  and  carrying  a  dead-weight  freight  cargo  of 
12,000  gross  tons  of  paying  freight.  At  this  draft  the  ship  has  a  dis- 
placement of  23,400  tons,  and  a  total  capacity  of  21,760  tons,  and  a 
measurement  loading  capacity  of  18,500  tons.  It  has  a  live-stock  capac- 
ity of  450  horses  or  cattle.  It  has  two  balanced  quadruple-expansion 
engines,  with  cylinders  23,  33,  48,  and  69  inches  in  diameter,  with  a 
stroke  of  54  inches.    The  engines  and  boilers  are  of  6,000  horsepower. 

The  ship  has  a  water  bottom  capable  of  carrying  1,896  tons  of  water, 
and  has  accom^Q<]l^tions  for  200  first-class  cabin  passengers;  120  sec- 
ond class,  ^^^le  valu^'^S®  passengers. 

There  are  ot^^]^  not^O  steam  winches  and  cranes  for  loading  and  dis- 
charging, and  fllws^gm^er  there  are  on  board  45  steam  engines  with  82 
cylinders. 

The  crew  have  excellent  quarters,  the  stokers'  quarters  being  pro- 
vided with  shower  baths,  and  the  ventilation  of  the  ship  is  particularly 
effective,  so  that  even  in  the  stoke  room  at  top  speed  the  air  is  fresh  and 
<ool.  The  cost  of  such  a  ship  built  in  this  country  would  not  be  far 
from  $850,000,  or  at  the  rate  of  $71  per  net  ton  of  carrying  capacity. 

The  following  figures  as  to  the  capacity  and  cost  of  building  ocean 
vessels  were  furnished  me  by  an  eminent  firm  of  American  shipbuilders : 
A.n  ocean  vessel  500  feet  long  over  all,  478  feet  long  between  perpen- 
diculars, 60  feet  beam,  40  feet  depth,  fitted  with  two  triple-expansion, 
surface-condensing  engines,  each  engine  having  cylinders  with  48  inch 
stroke  and  22,  36,  and  55  inches  diameter,  furnished  with  steam  by  8 
return  tubular  steel  Scotch- type  boilers  11  feet  long  and  11  feet  diameter, 
with  steam  steering  and  hoisting  gear,  joinery  plain  and  substantial, 
fitted  for  freight  service,  with  two  steel  masts  schooner  rigged;  the 
type  of  vessd  to  be  the  << three- island"  type,  which  has  raised  midship 
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house  and  forecastle  and  poop  decks.  Snch  a  ship,  it  is  estimated, 
woold  weigh,  complete,  ready  for  coal  and  freight,  6,700  tons;  and  it 
woald  have,  at  24  feet  draft,  a  cargo  capacity  of  about  11^000  tons.  Her 
cost  is  estimated  at  $725,000,  which  would  be  at  the  rate  of  $66  per  ton 
of  carrying  capacity. 

An  ocean  vessel  420  feet  long  over  all,  394  feet  long  between  perpen- 
diculars, 45  feet  beam,  30  feet  depth,  with  one  triple-expansion  engine  of 
48-inch  stroke,  with  cylinders  28,  45,  and  72  inches  diameter,  furnished 
with  steam  by  four  Scotch-type  return  tubular  boilers  12  feet  long  and 
13^  feet  diameter,  and  all  of  the  same  general  type  as  the  steamer  just 
mentioned.  Such  a  vessel,  it  is  estimated,  would  weigh,  complete, 
ready  for  cargo  and  coal,  3,500  tons,  and  would,  at  24  feet  draft,  have  a 
cargo-carrying  capacity  of  6,200  tons.  Her  cost  is  estimated  at  $415,000| 
which  wonld  be  at  the  rate  of  $67  per  ton  of  carrying  capacity* 

LAKE  FBEXGHTBR, 

The  latest  type  of  steamer  developed  on  the  lakes  for  fireight  business 
is  illustrated  in  the  drawing  herewith.  It  is  the  steamer  Oeo.  StephefMonj 
built  by  F.  W.  Wheeler  &  Co.,  for  the  Bessemer  Steamship  Company. 

This  steamer  is  constructed  of  steel,  and  its  dimensioiis  are  as 
follows: 

Length  over  all feet..      428 

Length  of  keel do...      408 

Breadth do...       48 

Depth do...       28 

Deadweight tons..  2^700 

Cargo  capacity : 

On  16-foot  draft tons  weight..  5,000 

On  20-foot  draft do...  7,000 

The  ship  is  built  in  the  simplest  manner  imaginable,  and  her  lines 
are  not  fine.  Main  deck  beams  are  provided,  but  there  is  no  main  deck 
laid  except  at  the  fore  and  after  ends.  The  entire  storage  capacity  of 
the  ship  is  divided  by  five  bulkheads  into  four  great  holds  extending  from 
the  cellular  water  bottom  to  the  shelter  deck.  The  engines  and  boilers 
and  coal  bunkers  are  in  the  extreme  after  end  of  the  vessel,  the  boilers 
being  placed  athwart  ship  with  fire  room  between  them.  The  crew  are 
housed  in  the  after  deck  house  and  in  the  forecastle.  As  the  ship  must 
frequently  go  west  without  cargo,  a  deep  double  bottom  for  water 
ballast  is  provided,  which  also  adds  additional  security  in  the  shallow 
channels  connecting  the  various  lakes  where  groundings  are  frequent 
This  double  bottom,  which  is  5  feet  deep  from  collision  bulkhead  to 
engine  bulkhead,  is  oivided  by  center  keelsons  and  solid  floors  into  eight 
compartments  built  on  the  cellular  system,  with  solid  longitudinals 
extending  from  the  bottom  plating  to  the  tank  top,  continuous  fore  and 
aft.  The  spar  deck  is  of  steel  complete  without  wood  covering,  except 
inside  the  houses  and  on  the  forecastle  deck.  The  hatch  coverings  are 
of  wood. 

Bunning  only  about  seven  months  in  the  year  with  a  speed,  loaded, 
of  about  12  miles  per  hour  in  the  open  water,  everything  in  the  design 
of  this  ship  is  subordinated  to  the  rapid  handling  of  cargo  in  port.  For 
instance,  it  is  usual  to  put  5,000  tons  of  iron  ore  or  coal  into  the  ship 
in  three  or  four  hours  and  take  it  out  in  fifteen  hours;  and  grain  ele- 
vators will  load  such  a  ship  in  two  or  three  hours,  and  wUl,  under 
favorable  circumstances,  take  out  her  load  of  5,000  tons,  or  167,000 
bushels  of  wheat,  weigh  it,  and  store  it  in  ten  or  twelve  hours.  This 
rapid  handling  of  freight  is  rendered  possible  by  the  dock  facilities  of 
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the  lake  ports,  and  by  4be  extraordinary  hatch  development  of  the 
ship.  Each  of  her  four  holds  has  three  great  hatchways,  making 
twelve  in  all.  These  are  spaced  24  feet  apart  between  centers,  and  in 
size  are  8  feet  in  a  foreandafb  direction  and  32^  feet  abeam  in  the  clear. 

As  the  power  is  small,  the  voyage  short,  and  fnel  can  be  obtained  at 
intermediate  points  if  necessary  as  well  as  at  terminals,  the  coal  bnnkers 
are  small  and  so  arranged  that  coal  can  be  sponted  in  from  high  pockets 
or  loaded  from  floating  ftiel  scows  carrying  derricks,  while  the  cargo  is 
being  unloaded.  The  engines  are  jet  condensing,  snrface  condensation 
not  being  required  on  the  fresh  water  of  the  lakes,  and  never  being  far 
from  repair  shops,  few  tools  or  spare  parts  are  carried.  The  engines 
are  triple  expansion,  the  cylinders  being  25,  41,  and  66  inches  in  diam- 
eter, by  42  inches  stroke.  The  cost  of  such  a  ship  ftiUy  equipped  is 
about  $250,000,  or  at  the  rate  of  $50  per  ton  of  carrying  capacity  at  16 
feet  draft,  or  $35.71  per  ton  at  20  feet  draft. 

In  many  instances,  and  especially  for  the  vessels  engaged  in  the  ore 
business,  a  steam  freighter  has  a  consort,  a  motorless  barge  similarly 
constructed  and  about  the  same  freight  capacity  as  the  steamer  herself 
and  is  towed  by  the  latter.  These  consorts  have  a  much  smaller  crew 
and  accommodations  therefor  than  the  steamer,  and  about  the  only 
machinery  on  them  is  the  towing  apparatus.  The  quiet  open  water  of 
the  lakes  renders  this  system  of  towing  practicable.  It  is  not  believed 
that  any  such  system  could  be  safely  conducted  on  the  foreign  trade  on 
the  North  Atlantic,  although  in  the  transportation  of  coal  from  one 
domestic  seaport  to  other  domestic  ports,  the  barge  navigation,  with 
barges  of  moderate  size,  has  assumed  very  large  proportions.  I  also 
send  a  photograph  of  the  Sir  Henry  Bessemer^  stated  to  be  the  largest 
vessel  on  the  Great  Lakes.  This  photograph  illustrates  well  the  marked 
characteristics  and  simplicity  of  the  lake  vessels. 

LAKE  whalebaoe:  fbbighteb. 

The  American  Steam  Barge  Company  have  a  lar^je  fleet  of  steamers 
and  barges  on  the  lakes  of  the  whaleback  type.  The  fleet  consists  of 
nine  steamers,  varying  in  size  from  the  J.  L.  Colhy^  264  feet  length,  36 
feet  beam,  and  22  feet  depth,  to  the  Frank  BockefeUer,  one  of  the  latest 
built,  and  of  which  a  drawing  is  herewith,  showing  sections,  plan,  and 
dimensions. 

This  vessel  on  a  14J-foot  draft  carries  3,889  tons  of  freight,  and  on  a 
16foot  draft  4,576  tons.  The  ship  has  a  water  bottom  about  4  feet 
deep.  The  hold  is  divided  into  three  portions  by  bulkheads.  The 
engines  and  boilers  and  officers'  quarters  are  in  the  extreme  after  part 
of  the  vessel  and  the  quarters  for  the  crew  in  the  forecastle.  There 
are  11  main  cargo  hatches,  each  8  feet  by  12  feet,  situated  on  the  center 
line  of  the  vessel,  and  13  smaller  trimming  hatches,  each  4  feet  by  6 
feet,  situated  nearer  the  side. 

The  cost  of  such  a  vessel  is  about  $210,000,  or  at  the  rate  of  $43.70 
per  ton  of  carrying  capacity. 

The  illustrations  and  descriptions  indicate  the  main  difference 
between  the  ocean  and  lake  freight  vessels  of  the  most  recent  type. 
These  main  differences  may  be  summarized  as  follows: 

Ocean  vessels  fitted  for  combating  the  storms  of  the  North  Atlantic 
are  built  much  heavier,  stronger,  deeper,  and  on  finer  lines  than  are  the 
lake  ships.  The  machinery  differs  radically,  owing  to  the  salt  water, 
and  is  more  expensive  and  differently  placed.  In  the  ocean  ships 
surface  condensers  are  imperative,  and  much  brass  or  lead  piping  is 
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reqaired.  TPhe  machinery,  placed  amidships,  interferes  with  rapid  load- 
ing and  unloading.  The  hatches  are  too  small  and  too  few,  and  not 
properly  spaced  to  suit  docks,  elevators,  etc.,  and  the  rapid  handling  of 
freight  in  lake  ports.  The  coal  bankers  are  too  large,  occupying  valu- 
able room.  All  deck  constructions,  the  rudder,  anchors,  chains,  etc., 
are  heavier  and  more  expensive  than  are  required  for  the  lakes.  The 
decks  add  weight  and  interfere  with  loading,  storing,  and  unloading 
bulky,  coarse  freight.  Speaking  comparatively,  the  bottoms  of  ocean 
vessels  are  made  for  floating  and  the  bottoms  of  lake  vessels  are 
designed  for  grounding. 

The  ocean  vessels  carry  hoisting  engines  and  derricks  for  handling 
cargo,  which  on  the  lake  vessels  are  unnecessary,  as  all  lake  docks  are 
fitted  with  machinery  for  that  purpose. 

Making  long  voyages,  the  ocean  vessel  has  to  carry  many  spare  parts 
and  tools  for  repairs,  and  skilled  men  to  use  them.  A  greater  number 
of  men  are  employed  on  ocean  vessels  than  on  lake  vessels  of  the  same 
class,  and  the  of&cers  of  the  ship  must  be  practical  sea  navigators. 

For  the  same  capacity,  ocean  ships  ordinarily  draw  much  more  water 
than  do  lake  vessels,  and  the  cost  per  ton  of  carrying  capacity  is  greater. 

Ocean  vessels  in  very  many  instances  combine  a  freight  and  passen- 
ger business,  which  lake  vessels  rarely  do. 

There  is  a  vast  amount  of  business  done  on  the  lakes  in  vessels 
which  are  much  smaller  and  of  diflferent  type  from  those  described 
and  illustrated  herein.  Many  steamers  designed  for  general  business 
of  package  and  bulk  freighters  have  a  main  deck  laid  and  have  four  to 
six  large  ports  on  each  side  of  the  ship  into  the  'tween  decks,  through 
which  freight  is  trucked,  and  hoisting  machinery  is  provided  for  serv- 
ing the  holds.  These  steamers  are  all  smaller,  and  most  of  them  much 
smaller,  than  the  coarse-freight  boats. 

The  rapid  change  in  recent  years  in  the  type  and  size  of  lake  ves- 
sels is  an  important  element  in  determining  the  rate  of  deterioration  in 
the  value  of  vessel  property.  Many  vessels  which  five  years  ago  were 
in  the  front  rank  have  had  their  value  reduced  to  fully  one-half  owing 
to  the  evolution  of  lake  crafb. 

There  are  no  lake  vessels  engaged  exclusively  in  the  grain  carrying 
business.  During  the  spring  and  fall,  just  after  the  opening  and  before 
the  closing  of  navigation,  many  ships  come  to  Buffalo  with  full  loads 
of  grain  and  business  is  very  active.  During  tlie  midsummer  season 
the  grain  business  dies  down  and  vessels  have  to  seek  other  commodi- 
ties to  carry,  and  the  season  is  one  of  comparative  dullness. 

Although,  as  previously  stated,  it  is  not  believed  that  ocean  vessels 
would  to  any  great  extent  run  through  a  canal  to  the  lakes,  or  that  lake 
vessels  would  run  to  distant  seaports,  yet  the  fact  that  they  could  do 
so  would  undoubtedly  lead  to  a  minimizing  of  transfer  and  port 
charges  in  New  York  and  at  lake  ports.  Practically  the  same  thing 
would  result  from  the  inauguration  of  a  system  of  large  barge  naviga- 
tion with  barges  of  about  1,500  tons  capacity  suited  to  traverse  the 
lakes  and  to  go  if  necessary  to  ocean  coastwise  domestic  points. 

One  of  the  benefits  claimed  for  a  ship  canal  by  some  of  its  advocates 
is  that  it  would  enable  lake  ships  to  go  to  sea  and  engage  in  the  trans- 
portation business  at  sea  during  the  closed  winter  period  on  the  lakes. 
This  is  doubly  impracticable  from  the  fact  that  the  lake  vessels  are  not 
fitted  for  service  at  sea  either  in  hull  or  machinery,  and  would  be  par- 
ticularly deficient  in  winter  when  the  North  Atlantic  requires  craft  ot 
the  staunchest  character,  and  also  from  the  fact  that  the  business 
field  which  they  couM  enter  would  be  fully  occupied  by  vessels  engaged 
in  it  all  the  year  round. 
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OAHfAJL  TBSSELS. 

Vessels  designed  to  carry  freight  on  narrow  and  contracted  water- 
ways Like  canals  and  rivers  can  be  bailt  in  a  much  cheaper  manner 
than  is  required  for  vessels  designed  to  navigate  the  ocean  or  the 
Great  Lakes.  For  the  same  reason  that  ocean  vessels  have  to  be  built 
heavier  and  stronger  than  lake  vessels,  so  lake  vessels  have  to  be  built 
heavier  and  stronger  than  would  boats  designed  exclusively  to  navigate 
canals  and  rivers  between  the  Great  Lakes  and  tide  water. 

As  the  cost  of  the  carrier,  by  the  interest  which  it  represents  and  the 
deterioration  which  the  vessel  undergoes,  is  a  continual  and  never- 
ceasing  item  of  expense,  it  must  be  given  great  consideration  in  esti- 
mating the  cost  of  transportation. 

I  have  hitherto  described  and  given  illustrations  and  estimates  as  to 
the  value  of  carriers  of  the  most  approved  types  on  ocean  and  lake. 

The  present  type  of  Erie  Canal  boats  carries  on  6-foot  draft  240  to  246 
tons,  and  costs  about  $3,000  each,  or  at  the  rate  of  $12.19  per  ton  of 
carrying  capacity.  Many  of  them  are  capable  of  being  loaded  to  8  feet 
draft.  The  boats  which  will  navigate  the  improved  Erie  Canal  will 
carry  about  400  to  410  tons,  and  it  is  estimated  will  cost  about  $3,500 
each,  or  at  the  rate  of  $8.75  i)er  ton  of  carrying  capacity.  If  these  boats 
are  united  into  fleets  of  four  boats,  including  one  steamer,  the  cost  per 
ton  of  carrying  capacity  of  the  fleets  would  be  for  the  present  Erie 
Canal  about  $19.40,  and  for  the  improved  Brie  Canal  $13.67.  If  six- 
boat  fleets  are  used,  the  cost  per  ton  of  carrying  capacity  would  be  for 
the  present  Erie  Canal  $17.39,  and  for  the  improved  Erie  Canal  $12.04. 

For  large  1,500- ton  barges,  suitable  for  use  on  a  still  further  improved 
Erie  Canal,  the  value  per  ton  of  carrying  capacity  for  the  plain  barges 
would  be  about  $8,  and  for  a  fleet  of  three  plain  and  one  steam  barge 
about  $10.70. 

If  the  plain  barges  be  run  in  connection  with  semi-index>endent 
steamers,  as  outlined  hereinafter,  the  value  per  ton  of  carrying  capacity, 
including  steamer,  would  be  about  $10.14. 

As  illustrations  of  the  very  low  cost  of  carrying  capacity  on  narrow 
waterways,  attention  is  invited  to  the  open  coal  boats  and  barges  in 
use  on  the  Ohio  and  Mississippi  rivers. 

Coal  boats  are  great  rectangular  boxes,  170  feet  long,  26  feet  wide, 
and  9J  to  10  feet  deep.  They  are  loaded  to  8  feet  draft,  and  carry  1,000 
gross  tons  of  coal.  They  cost  about  $500,  or  at  the  rate  of  50  cents  per 
ton  of  carrying  capacity.  Tows  of  30  to  40  of  these  loaded  boats,  carry- 
ing 30,000  to  40,000  tons  of  coal,  are  taken  down  the  Mississippi  by  one 
towboat.  On  the  lower  river  coal  boats  are  sold  with  the  coal  for  the 
lumber  that  they  contain. 

Coal  barges  are  made  more  substantial  than  coal  boats,  and  are 
towed  back  and  forth,  chiefly  in  the  Pittsburg-Cincinnati-Louisville-St. 
Louis  trade.  The  standard  dimensions  of  a  coal  barge  are :  Length,  130 
feet;  width,  25  feet;  depth  of  gunwales,  7^  feet.  Their  sides  are  made 
of  6-inch  pine,  and  bottoms  of  4-inch  oak.  They  are  loaded  to  draw  6 
to  6J  feet,  and  their  capacity  averages  500  tons.  They  cost  $1,000  to 
$1,100,  or  at  the  rate  of  $2  to  $2.20  per  ton  of  carrying  capacity. 

Goal  is  taken  from  Pittsburg  to  Few  Orleans,  1,970  miles,  at  an 
average  cost  of  71  cents  per  ton.  The  phenomenally  low  cost  of  this 
coal  transportation  is  due  to  wisely  adopting  for  the  work  a  carrying 
plant  of  minimum  cost  suited  to  the  waterway  on  which  it  is  to  run, 
and  the  lesson  which  the  illustration  is  intended  to  convey  is  that 
economy  requires  the  vessel  to  be  suited  as  well  to  the  waterway  as  to 
the  materials  carried. 
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The  following  is  a  Bnmmary  of  the  estimated  round  value  per  ton  of 
carrying  capacity  of  veBselB  and  fleets  of  vessels  mentioned  herein: 

steel  ocean  eteamere $60.00  to  $70.00 

Steel  lake  Bteamere 36.00  to  60.00 

Erie  Canal  boats,  plain *9.00  to  13.00 

Erie  Canal  boats,  in  lieets  with  steamer 12.00  to  20.00 

Large  1.600-ton  oanal  barges : 

Flam,  about 8.00 

Infleetswith  steamer 10.00  to  11.00 

Ohio  and  Mississippi  coal  boats 60 

Ohio  and  Mississippi  coal  barges 2.00  to  2.20 

MISOBLLANEOTJS    FBEIOHT    BUSINESS. 

In  studying  the  ship-canal  problem  it  has  been  necessary  to  investi- 
gate into  the  cost  of  handling  and  transferring  package  freight  and 
freight  other  than  grain,  at  Buffalo  and  other  lake  ports,  in  order  that 
a  comparison  of  cost  of  through  transportation  by  various  methods 
might  be  made. 

All  the  trunk-line  railroads  terminating  in  Buffalo  have  connections 
with  lake  vessels  operating  lake  transportation  lines,  forming  what  is 
called  a  lake  and  rail  line.  These  lake  lines  form  an  integral  part  of 
the  through  route  between  western  ports  and  New  York  and  other  sea- 
ports, and  are  to  a  great  extent  controlled  by  the  respective  railroads. 

The  lake  line  of  the  New  York  Central  and  Hudson  Biver  Bailroad 
is  the  Western  Transit  Company;  that  of  the  Erie  Bailroad  the  Union 
Steamboat  Line;  that  of  the  Delaware,  Lackawanna,  and  Western 
Bailroad  the  Lackawanna  Transportation  Company.  The  object  of 
these  combination  lines  is  to  give  the  railroads  opportunity  to  control 
their  own  receipts  and  shipments.  In  addition  to  the  lake  transporta- 
tion companies  mentioned  there  are  independent  lines  which  forward 
and  deliver  such  freight  as  they  are  able  to  make  arrangements  for. 

HAin>LINO  PAOKAGE  FBEIOHT  AT  BTTITALO. 

The  expense  of  transfening  east-bound  package  freight  at  Buffalo 
from  lake  vessels  to  railroad  cars  is  embraced  in  the  following  items: 

1.  Unloading  from  vessels  to  the  end  of  the  gang  plank. 

2.  Placing  in  warehouse  and  sorting. 

3.  Loading  from  warehouse  into  cars. 

The  same  general  items  reversed  are  applicable  to  west-bound  freight. 
The  unloading  from  vessels  into  warehouse  and  the  loading  from 
warehouse  into  vessels,  so  far  as  the  transportation  lines  running  to 
Lake  Superior  and  Lake  Michigan  ports  are  concerned,  and  handling 
through  freight,  are  nearly  all  done  by  contract.  The  prices  paid  for  this 
work  range  from  16  to  18  cents  per  ton,  the  contractor  receiving  the 
same  price  for  loading  as  for  unloading.  The  rates  are  the  same  for 
either  net  or  gross  tons,  the  contractor  receiving  for  payment  the  billed 
weights,  according  to  the  character  of  the  cargo  shipped;  pig  iron,  for 
instance,  being  billed  in  gross  tons  and  flour  in  net  tons. 

In  addition  to  the  rate  paid  the  contractor  for  handling  package 
freight,  he  receives  a  price  for  cooperage,  to  cover  the  expense  of  repairs 
to  damaged  cases  and  packages.  The  general  rate  for  this  item  is  $2 
for  every  1,000  barrels  and  70  cents  for  every  1,000  sacks  handled. 

The  contractor's  forces  are  generally  divided  into  gangs  of  22  men, 
which  is  the  regular  force  for  one  hatch.  These  gangs  work  under  the 
immediate  direction  of  an  overseer.  The  number  of  hatches  worked 
at  a  time  varies  to  some  extent,  the  size  of  the  vessel  determining  this. 
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It  may  be  stated  in  a  general  way  that  the  average  number  is  about 
foor.  Where  a  number  of  gangs  are  employed  in  unloading  and  load- 
ing they  are  controlled  by  a  superintendent,  who  has  general  charge. 
The  appliances  for  loading  and  unloading  package  freight  are  extremely 
simple,  merely  winches  operated  by  steam  power,  the  cargoes  being 
lowered  and  raised  in  slings.  Some  of  the  docks  are  supplied  at  the 
vessel's  side  with  a  mechanical  appliance  for  expediting  the  delivery 
of  cargoes  to  and  from  the  warehouse.  They  consist  of  an  endless  apron 
conveyor  driven  by  steam  power. 

The  warehousing,  sorting,  and  loading  from  warehouse  into  cars,  as 
stated  in  items  2  and  3,  are  either  done  by  contract  or  by  hired  labor,  as 
the  individual  lines  elect,  but  the  work  is  generally  done  by  contract. 
When  performed  by  the  latter  method,  the  mentioned  items  are  com- 
bined, and  one  price  paid  covering  both.  The  price  paid  for  loadings 
into  and  from  cars,  when  performed  by  contract,  ranges  from  16  to  18 
cents  per  ton. 

Package  freight  can  undoubtedly  be  transferred  to  and  from  cars  by 
hired  labor  at  a  much  lower  figure  than  when  done  by  contract  labor, 
as  is  evidenced  by  the  system  in  vogue  and  the  results  attained  at  the 
docks  of  the  Lehigh  Valley  Railroad  Company. 

For  the  purposes  of  comparison  and  illustration,  the  following  details 
of  handling  package  freight  by  this  company  for  the  season  of  1896  are 
appended : 

This  company  controls  a  large  warehouse  and  dock  for  the  storage 
and  handling  of  package  freight,  which  is  located  at  the  southern  end 
of  the  Buffalo  city  ship  canal  and  on  the  west  side  of  the  same,  in  a 
locality  generally  known  as  the  Tiftt  Farm.  The  difierent  transporta- 
tion companies  which  delivered  to  and  received  freight  from  this  dock 
were:  Lehigh  Valley  Transportation  Company,  Northern  Steamship 
Company,  Union  Transit  Company,  Soo  Line,  Minneapolis,  St.  Paul 
and  Buffalo  Steamship  Company,  Lake  Erie  Transportation  Company, 
Clover  Leaf  Line. 

The  following  statement  shows  the  details  of  the  company's  business 
foi'  the  season  of  18U6: 

Vessels : 

Arriying  with  east-bound  cargoes '. 463 

Departing  with  west-boand  cargoes 390 

Total 8o3 

Freight:  Net  tons. 

Receiyed  fVom  western  ports 394,329 

Shipped  to  western  ports 95,515 

Total 489,844 

Average  cargo  of  package  freight:  To&b. 

Eastbonnd 852 

Westbound 245 

The  east-bound  freight  consisted  principally  of  flonr  and  feed  in  bags 
and  barrels,  lard,  lead,  glucose,  spelter,  wool,  malt,  baled  hay,  shingles. 
and  lumber.  The  west-bound  freight  was  mainly  sugar,  coffee,  and 
cement. 

The  force  required  in  transferring  freight  from  and  into  cars  and 
warehouse  varied  somewhat  during  the  season  of  shipping,  but  during 
the  busy  part  it  consisted  of  180  men.  The  men  operate  in  squads  of 
10  men  each,  one  of  whom  acts  as  foreman.  They  are  all  paid  at  the 
rate  of  15  cents  an  hour  while  engaged  in  work.    The  greater  portion 
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of  the  lake  traffic  mentioned  before  was  handled  by  the  Lehigh  Valley 
Transportation  Company,  a  corporation  intimately  connected  with  the 
railroad  company.  The  cargoes  handled  by  the  other  lake  transporta- 
tion companies  mentioned,  and  touching  at  this  dock,  were  merely 
fi  actional  portions  consigned  to  the  railroad  company. 

The  east  bound  freight  arrives  in  a  steamer  in  a  more  or  less  confused 
and  mixed  condition.  It  is  unloaded  and  placed  in  the  warehouse,  the 
different  shipments  being  sorted  and  piled  up  separately.  Tbe  unload- 
ing from  the  vessel  is  done  by  contract  at  a  cost  of  18  cents  per  ton. 
The  sorting  and  piling  in  the  warehouse  is  done  by  the  railroad  com- 
pany's force,  as  is  also  the  moving  of  the  freight  from  the  warehouse 
into  the  cars.  This  combined  expense  during  the  season  of  1896  was 
9.1  cents  per  ton,  making  a  total  cost  of  transfer  on  east-bound  package 
freight  of  27.1  cents  per  ton.  The  cost  of  transferring  west-bound 
package  freight  was  the  same. 

Regarding  the  time  of  unloading  of  package  freight,  one  record  at 
this  dock  is  the  unloading  of  2,515  net  tons  in  6  hours  and  15  minutes. 
The  published  joint  east-bound  freight  tariff  rate,  during  the  latter 
part  of  the  season  of  1896,  for  flour  and  feed  from  Duluth  to  New  York, 
was  17J  cents  per  100  pounds,  of  which  the  lake  rate  from  Duluth  to 
Buffalo  was  6.79  cents,  and  the  rail  rate  from  Buffalo  to  New  York  was 
10.71  cents.  The  distance  from  Duluth  to  Buffalo  by  lake  is  997  miles, 
while  the  distance  by  rail  (New  York  Central)  from  Buffalo  to  New 
York  is  440  miles.  On  the  basis  of  a  ton-mile,  the  respective  charges 
by  lake  and  rail  are  .135  and  .487  cent.  Out  of  the  freight  rate  received, 
the  vessel  pays  for  unloading  to  and  from  warehouse  and  vessels,  while 
the  railroad  company  bears  the  expense  of  loading  to  and  from  ware- 
house and  cars.  The  vessel  also  bears  the  expense  of  loading  package 
ireight  at  Duluth.  This  rate  is  18  cents  per  ton  for  loading,  and  the 
same  price  is  paid  for  unloading,  making  a  total  of  36  cents  for  each 
and  every  ton,  to  be  deducted  from  the  freight  rate  to  get  the  net  rate. 

As  an  illustration  of  the  amount  of  package  freight  handled  in  Buf- 
falo, it  may  be  stated  that  the  receipts  of  east-bound  package  freight 
by  the  Association  of  Lake  Lines,  which  is  composed  of  eight  separate 
lines,  during  the  season  of  1896,  was  1,775,640  net  tons.  For  the  season 
of  1895  it  was  1,430,409  net  tons.  No  figures  are  available  for  the  west- 
bound traffic. 

Package  freight  received  and  intended  for  local  use  and  consumption 
at  Buffalo  is  handled  by  hired  labor,  the  force  employed  varying  at  the 
<lifferent  docks,  being  dependent  upon  the  extent  of  the  business  done. 
SSome  of  the  lake  transportation  companies  also  forward  west-bound 
freight  received  by  canal.  When  this  freight  is  transferred  by  contract 
(which  is  the  general  practice),  about  the  same  rates  prevail  as  those 
paid  for  transferring  from  cars. 

Freight  received  by  canal  and  shipped  by  one  of  the  lake  transporta- 
tion companies  (the  Erie  and  Western)  is  transferred  from  canal  boats 
to  vessel  entirely  by  hired  labor.  The  wages  paid  laborers  for  this 
work  are  20  cents  per  hour  during  the  spring  and  summer  months. 
After  August  the  rates  usually  advance  to  25  cents  per  hour.  The 
(*arlier  months  are  generally  dull,  and  as  business  picks  up  in  the  fall, 
wages  are  voluntarily  raised  in  order  to  avoid  strikes  and  labor  com- 
plications. No  figures  are  available  as  to  the  cost  per  ton  of  handling 
package  freight  in  this  particular  instance. 

In  handling  freight  from  vessels  to  be  shipped  by  cars,  warehousing 
and  storing  is  more  necessary  than  it  will  be  in  handling  from  vessels 
to  large  canal  boats  and  barges.    With  the  business  properly  and 
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economically  managed,  it  is  believed  that  one  handling  will  suffice  for  a 
large  proportion  of  the  east  and  west  bound  through  freight  destined 
to  or  brought  from  the  seacoast.  The  canal  boats  or  barges  can  be  laid 
alongside  of  the  vessel  and  the  cargoes  changed  from  one  to  the  other 
at  a  cost  no  greater  than  that  of  the  transfer  of  the  same  from  the  ves- 
sels to  warehouse  and  the  reverse,  now  being  done  by  contract  at  16  to 
18  cents  per  ton.  A  great  deal  depends  upon  the  amount  and  regularity 
of  the  business  done.  Experience  at  the  Lehigh  Valley  docks  shows 
that  package  freight  can  be  handled  twice  at  a  cost  of  27.1  cents  per 
ton.  In  giving  consideration  to  the  cost  of  through  transportation  by 
means  of  the  large  lake  carriers  and  the  transference  at  Buffalo  into 
canal  boats  and  barges  to  run  through  an  improved  Erie  Canal,  it  is 
estimated  that  on  an  average  all  classes  of  freight  other  than  grain  can 
be  transferred  at  a  rate  of  25  cents  per  ton.  In  the  comparisons  made 
hereinafter  this  rate  is  only  applied  to  the  estimated  west-bound  pack- 
age freight  transferred  at  Buffalo.  All  east-bound  freight  is  reduced 
to  wheat,  on  which  comparisons  are  based. 

GOAL  AND   ORE  BUSINESS  OF  THE  GREAT  LAE:ES. 

In  investigating  into  certain  features  of  the  transportation  business 
on  the  lakes  with  reference  to  their  bearings  on  the  ship-canal  problem 
a  study  was  made  of  the  coal  and  ore  business,  and  particularly  into 
the  methods  and  cost  of  handling  same  at  lower  lake  ports. 

The  tonnage  of  coal  and  ore  transported  on  the  lakes  is  very  great, 
and  it  is  believed  that  the  results  obtained  by  the  investigation  will  be 
of  interest  and  use  in  the  full  consideration  of  the  ship-canal  prob- 
lem. The  business  consists  in  the  carriage  of  iron  ore  from  the  Michi- 
gan and  Minnesota  mines  to  the  ports  of  northern  Ohio,  Pennsylvania, 
and  western  New  York,  returning  with  coal  from  the  mines  of  Penn- 
sylvania, Ohio,  and  West  Virginia. 

COAL. 

The  following  table  gives  the  amount  of  coal  shipped  from  various 
Lake  Erie  x)ort8,  including  coal  supplied  to  vessels  for  fuel  during  the 
years  1893, 1894,  and  1895: 

Table  No.  IS.— The  Lake  Erie  oodl  trade. 


Lake  ports. 


1893. 


1894. 


1895. 


189G. 


BnflFalo,  K.  Y... 

Erie,  Pa 

Conneaat,  Ohio. 
AshtabolA,  Ohio 
Fairport,Ohio... 
ClevelAnd,Ohio. 

Lorain,  Ohio 

HaroD,  Ohio 

Sandnal^,  Ohio. 
Toledo,  Ohio 

Total 


Tont. 

2,703,e78 
825,023 
23,184 
787,653 
234,089 

1,512,308 
526.405 
227.444 
195, 276 
938,533 


Tons. 
2,485.256 
711, 928 
89,023 
669.735 
800.023 
997, 513 
303,690 
213,595 
261, 363 
836,232 


Tons.     . 

2,620,768 
727,184 
166, 073 
998,772 
825.064 

1,055,480 
277,660 
208,000 
223, 134 
716,099 


7,773,688 


6,869,257 


Tons. 

8,565,622 
677,095 
291,178 

1,037,242 
410,307 

1,676,588 
187,235 
257,059 
281.351 
707,656 


7,318.234  i   8.941,827 

I 


The  Buffalo  shipments  are  nearly  all  anthracite;  Erie  shipments,  part 
anthracite  and  part  bituminous;  and  the  shipments  from  other  ports, 
all  bituminous.  Gonneaut  did  not  ship  any  coal  by  lake  until  1893, 
when  shipments  reached  23,184  tons. 
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HAin)LIN(}  COAL. 

For  seyeral  yean  past  lake  shipments  of  ooal  from  tlie  Pittsburg, 
Hocking  Valley,  and  West  Virginia  districts  have  averaged  about 
3,000,000  tons  each  season.  This  coal  is  of  a  high  grade,  suitable  for 
fael  and  steam  purposes  and  for  the  manufacture  of  gas  and  coke,  and 
shippers  have  tried  various  methods  of  loading  it  into  vessels  without 
damage  from  breakage. 

As  far  back  as  twenly  years  ago  attempts  were  made  to  handle  coal 
on  the  lakes  by  means  of  chutes,  and  on  the  Oleveland  docks  of  the 
Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Bailway,  popularly  known 
as  the  '^  Big  Four,"  as  much  as  965,000  was  expended  on  a  single  plant 
that  had  to  be  abandoned  soon  {forwards  on  account  of  the  damage  to 
the  cc^  in  handling  it.  With  the  advent  of  big  steel  steamers  and 
wooden  boats  of  largely  increased  capacity,  rotary  derricks,  handling 
at  first  buckets  of  ordinary  size,  and  later  on  buckets  of  5  tons  capac- 
ity, were  introduced  in  the  trade,  but  even  with  these  the  vessels  were 
delayed  two  to  four  days  in  loading.  Eight  or  ten  men  were  employed 
shoveling  into  buckets  from  a  car  3  feet  deep,  and  there  was  still  the 
disadvi&tage  of  breakage  in  the  coal.  The  effort,  therefore,  has  been 
to  secure  dispatch  for  vessels  approaching  that  obtained  in  the  ore 
trade,  where  ships  of  3,000  to  5,000  tons  are  loaded  in  a  few  hours,  and 
at  the  same  time  avoid  loss  in  the  commercial  value  of  tiie  coal  by  over- 
coming, as  far  as  possible,  the  breakage  referred  to. 

To  meet  these  requirements  a  number  of  car-dumping  machines  have 
been  designed.  At  present  there  are  four  types  in  practical  operation, 
and  much  of  the  bituminous  coal  shipped  by  lake  from  Lake  Erie  ports, 
such  as  Cleveland,  Ashtabula,  and  Fairport,  is  now  handled  by  car- 
dnmping  machines.  These  machines  are  known  respectively  as  the 
Long,  McMyler  side  dump,  McMyler  end  dump,  and  the  Brown. 

The  Long  machine  is  erected  upon  the  Nypano  coal  dock  at  Cleve- 
land, just  below  the  Columbus  Street  Bridge,  on  the  west  side  of  the 
Cuyahoga  Biver.  Two  views  of  this  machine  are  herewith,  one  with 
the  car  just  entered  and  one  with  the  car  raised  and  dumped. 

The  car  dump  consists  mainly  of  a  large  steel-frame  cylinder,  with  an 
inside  diameter  of  11  feet  and  an  outside  diameter  of  16  feet,  the  length 
being  40  and  the  circumference  being  52  feet.  This  is  set  28  feet  above 
the  level  of  the  dock,  but  on  a  level  with  the  company's  tracks,  one  of 
which  runs  through  the  cylinder  when  the  latter  is  at  rest.  The  coal- 
laden  car  is  set  in  &e  cylinder  by  means  of  a  switching  engine,  and  by  the 
time  the  oar  is  detached  from  the  train  it  is  clamped  £*mly  by  means  of  a 
beam  running  along  the  side.  This  beam  acts  by  hydraulic  pressure, 
and  the  car  is  also  held  rigid  by  four  iron  clamps  which  fall  upon  the 
top  of  the  CBiTy  and  which  are  firmly  held  in  place  by  keys  fitting  in 
cogs.  These  clamps  act  automatically  when  the  cylinder  begins  to 
roll.  This  clamping  process  is  the  work  of  an  instant,  and  by  means 
of  a  lever  worked  from  the  end  of  the  cylinder  an  engine  on  the  dock 
level  is  started.  This  engine  has  a  cylinder  30  inches  in  diameter  by 
19  feet  stroke  of  piston,  and  a  single  stroke  is  all  that  is  required  to 
roU  the  cylinder  up  an  inclined  plane  until  the  inclosed  car  is  nearly 
turned  over,  when  the  coal  rolls  out  compactly  into  a  chute. 

When  the  coal  leaves  the  car  the  chute  is  retained  in  a  horizontal 
position,  which  prevents  the  coal  from  acquiring  any  momentum,  and 
when  filled  is  lowered  slowly,  allowing  the  coal  to  run  gently  into  the 
hxjUL   It  IB  claimed  that  the  breakage  is  less  than  when  coal  is  handled 
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by  being  shoveled  into  bncketa  and  then  dumped  into  the  hold  by 
means  of  revolving  steam  derricks.  Both  the  cylinder  and  chute  are 
operated  by  wire  cables. 

The  Nypauo  dock,  by  reason  of  its  general  arrangement,  is  especially 
well  suited  to  the  machine  in  the  matter  of  car  supply.  There  is  ample 
room  for  storing  55  loaded  cars  on  the  company's  dock  and  twice  as  many 
more  within  reach  of  the  machine.  The  rapid  unloading  and  consequent 
quick  release  of  the  equipment  is  a  feature  much  appreciated  by  the 
railroad  companies,  and  reacts,  in  that  it  enables  them  to  get  the  coal 
forward  from  the  mines  more  rapidly.  The  machine  is  economical  of 
operation.  Three  men  are  required — these  are  the  engineer,  who  also 
serves  as  Areman,  a  man  to  operate  the  cylinder,  and  a  third  to  operate 
the  movement  of  the  chute. 

In  addition  there  is  a  dock  superintendent  and  a  small  clerical  force 
to  attend  to  the  weighing  and  billing  of  cargoes.  The  actual  operating 
exx>ense  of  transferring  coal  from  cars  to  vessels  is  not  over  one-half 
cent  per  ton.  The  machine  has  a  record  of  unloading  five  cars  in  eleven 
minutes.  The  steamer  Yale  was  loaded  here  in  September,  1895,  at  the 
rate  of  18  cars  an  hour.  During  the  season  of  lake  navigation  of  1896, 
there  were  handled  throagh  the  Long  coal  dumping  machine,  on  the 
Kypano  dock  at  Cleveland,  23,700  cars  of  coal,  or  a  total  of  549,265  net 
tons.  The  actual  time  consumed  in  the  dumping  of  a  car — that  is,  from 
the  time  it  is  placed  in  the  cylinder  until  the  coal  is  dumped  and  the 
empty  car  rolled  back  in  position  again — ^is  about  twenty-five  to  thirty 
seconds. 

Two  McMyler  end  car  dump  machines  are  in  operation.  One  of  these 
is  located  at  Ashtabula,  Ohio,  on  the  tracks  of  the  Lake  Shore  and 
Michigan  Southern  Eailroad,  and  is  controlled  by  Pickands,  Mather  & 
Go.,  of  Cleveland,  Ohio.  The  other  is  located  at  Fain[)ort  Harbor, 
Ohio,  on  the  tracks  of  the  Pittsburg  and  Western  Railroad,  and  is 
operated  by  the  Pittsburg,  Fairport  and  Northwestern  Dock  Company. 

There  is  sent  herewith  a  view  of  Ashtabula  Harbor,  showing  the 
McMyler  end  car  dump  in  x)osition  and  operation.  The  view  shows  the 
car  being  hauled  up  into  position  for  dumping.  This  view  is  a  good 
picture  of  this  typical  coal  and  ore  lake  harbor,  and  with  the  trains  of 
coal-laden  cars  and  piles  of  ore  in  the  distance  gives  a  good  idea  of  the 
magnitude  of  the  business. 

Describing  the  machine  and  its  operation:  It  consists  of  a  tilting- 
plate  girder  or  bridge,  supported  on  a  turntable  or  portable  revolving 
derrick,  the  whole  carried  on  four  heavy  car  trucks  of  four  wheels  each, 
running  on  two  lines  of  rails  spaced  about  20  feet  apart  between  track 
centers.  These  tracks  are  laid  along  the  edge  of  the  wharf  and  the 
vessel  to  be  loaded  is  moved  alongside,  so  that  the  short  arm  of  the 
tilting  bridge  is  over  the  vessel's  hatches. 

Opposite  the  dock  and  perpendicular  to  it  several  lines  of  railway 
track  are  laid.  At  Ashtabula  six  double  lines  of  track  are  laid,  spaced 
about  the  same  as  the  vessel  hatches.  In  operation  the  vessel  is  placed 
so  that  the  hatches  are  opposite  the  tracks,  or  nearly  so,  and  the 
machine  is  moved  to  the  hatch  into  which  it  is  desired  to  load.  A 
Ij^iuch  steel  cable  is  hooked  into  the  drawhead  of  the  car  and  the  car 
is  pulled  up  to  the  upper  or  shorter  end  of  the  bridge,  which  is  so  con- 
structed as  to  form  a  bumper,  against  which  the  end  of  the  car  rests 
when  tilted.  The  bridge  is  then  tilted,  and  at  the  same  time  the  end 
board  of  the  loaded  car  is  automatically  withdrawn  and  the  coal  flows 
out  through  a  discharging  diute  and  is  concentrated  in  a  telescopic 
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trough  or  spout,  which  may  be  lowered  to  within  a  few  feet  of  the  bot- 
tom of  the  vessel  when  the  work  of  loading  begins  at  any  of  the  sev- 
eral hatches,  or  only  at  the  surface  of  the  coal  itself  after  the  bottom 
of  the  vessel  is  covered.  In  double-decked  vessels  this  chute  may  be 
lowered  to  the  bottom  deck  combings.  After  the  load  is  discharged 
the  bridge  is  tilted  back,  the  cable  is  detached,  and  the  car  is  allowed 
to  run  down  and  off  the  incline  to  the  track  provided  for  empty  cars. 
A  loaded  car  is  again  taken  up,  and  so  the  operation  continues,  the 
machine  moving  from  one  set  of  tracks  to  another,  and  from  one  hatch 
to  another,  as  may  be  required  by  supplies  of  loaded  cars,  or  to  permit 
trimming  the  cargo.  Through  this  latter  operation  a  great  saving  in 
time  is  gained,  as  occasion  for  shifting  a  vessel  while  the  work  of  load- 
ing goes  on  is  very  rare.  Not  only. can  the  machine  be  moved  laterally 
in  either  direction  with  a  car  on  the  bridge  or  platform,  but  it  may  be 
swung  at  the  same  time  to  avoid  spars  or  other  obstructions  on  a  ves- 
sel. One  of  the  best  features  of  the  machine  is  its  adaptability  to  the 
kind  of  railway  car  in  general  use  in  the  bituminous  coal  trade.  The 
only  change  required  is  that  of  fitting  sliding  end  boards  in  the  cars, 
which  can  be  done  at  a  trifling  cost. 

The  number  of  sets  of  surlace  tracks  for  loaded  and  unloaded  cars 
depends  entirely  upon  the  number  of  cars  it  is  desired  the  plant  shall 
handle,  and  as  the  entire  transferring  apparatus  is  arranged  to  move 
along  the  dock  line  it  can  therefore  be  made  to  accommodate  any 
desired  number  of  tracks  and  length  of  dock. 

The  bridge  is  tilted  by  a  hydraulic  ram  18|  inches  in  diameter 
mounted  on  trunnions,  and  it  rights  itself  by  gravity,  the  ram  forming 
a  safe  and  efficient  brake.  From  a  hydraulic  accumulator,  having  at 
one  end  a  hydraulic  piston  and  at  the  other  a  steam  piston  of  ten  times 
the  area,  pressure  water  is  taken  to  operate  the  friction  clutches,  by 
means  of  which  one  of  the  operators  controls  the  entire  machine. 
Only  four  men  in  all  are  required  to  operate  the  machine.  These  are 
the  engineer,  who  handles  the  whole  plant,  a  fireman,  a  man  on  the 
bridge,  and  a  man  to  attach  the  cable  to  the  cars  so  that  they  can  be 
drawn  up  on  the  bridge.  Several  records  as  high  as  15  cars  per  hour 
unloaded,  or  a  total  of  345  tons,  have  been  made  with  the  apparatus, 
and  steamers  of  2,000  to  3,100  tons  have  been  loaded  in  eight  to 
twelve  hours.  On  August  8,  1894,  3,259  tons  of  coal  were  put  on 
board  the  Yuma  in  twelve  hours.  From  June  27  to  August  22,  1894, 
the  machine  loaded  29  vessels,  handling  a  total  of  59,794  tons,  the 
actual  total  time  consumed  being  three  hundred  hours  and  forty 
minutes,  an  average  of  nearly  200  tons,  or  8  cars,  per  hour.  The 
capacity  of  the  machine  is  claimed  to  be  13  cars  per  hour,  or  over  3,000 
tons  per  day. 

As  previously  stated,  the  Pittsburg,  Fairport  and  Northwestern  Dock 
Oompany  operate  a  McMyler  end  car  dump  machine  at  Fairport,  Ohio. 
This  machine  handled  349,879  net  tons  of  coal  during  the  season  of 
1896,  at  an  average  cost  of  about  3  cents  per  net  ton.  This  expense 
includes  the  running  expenses  of  the  machine,  such  as  wages  of  the 
working  force  required,  fuel,  and  other  incidental  charges  connected 
with  the  operation  of  the  plant.  In  addition  there  is  an  expense  for 
trimming  boats,  for  which  this  company  paid  at  the  rate  of  2^  cents 
per  ton  during  the  season  of  1896,  making  the  total  operating  expense 
of  transferring  coal  from  cars  to  vessels  about  5^  cents  per  net  ton. 

The  Ouddy-Mullen  Goal  Company  operate  on  their  dock  at  Cleveland, 
Ohio,  a  McMyler  side  dump  coal  car  unloading  machine^  which  is 
ENG  97 200 
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connected  with  the  tracks  of  the  Cleveland  and  Pittsburg  Eaihroad. 
Photographs  giving  a  front  and  side  view  of  this  machine  are  herewith. 

The  machine  consists  of  an  iron  tower  formed  of  two  bents,  securely 
braced,  and  connected  at  the  tops  by  lattice  girders.  The  two  front 
posts  of  the  tower  are  perpendicular,  while  the  three  back  posts  are 
inclined.  The  tower  is  well  braced,  both  longitudinally  and  laterally, 
and  forms  a  very  rigid  structure.  At  the  bottom,  within  the  confines 
of  the  forward  part  of  the  tower,  a  movable  platform  is  located,  upon 
which  the  loaded  cars  are  run  and  securely  attached.  The  platform  is 
then  raised  perpendicularly  about  20  feet  and  then  momentarily  brought 
to  a  rest  by  the  front  side,  or  edge,  of  the  platform  coming  in  contact 
with  a  fixed  stop.  The  back  part  of  the  platform  continues  to  rise, 
giving  a  revolving  motion  to  the  platform  and  load,  which  is  continuea 
until  the  car  is  partly  inverted.  The  coal  then  runs  out  into  a  project- 
ing apron,  made  triangular  in  form  and  connected  at  its  outer  end  with 
a  chute,  by  means  of  which  the  coal  is  transferred  through  the  hatches 
into  the  holds  of  the  vessel.  After  a  car  is  unloaded  the  platform  is 
righted  and  lowered  and  the  empty  car  run  off  to  the  storage  tracks. 
Two  hundred  and  ninety-eight  cars  have  been  unloaded  in  twenty- four 
hours,  indicating  an  hourly  capacity  of  about  15  cars,  or  375  tons. 
The  cost  of  the  machine  is  $35,000.  The  charge  for  unloading  coal  is 
10  cents  per  ton. 

The  Brown  Hoisting  and  Conveying  Machine  Company,  of  Cleveland, 
Ohio,  has  just  finished  a  car-dumping  machine,  which  is  erected  on  the 
dock  of  the  Cleveland  and  Pittsburg  Eailroad  Company  at  Cleveland^ 
Ohio.  Four  other  machines  of  this  kind — two  at  Toledo,  one  at  Huron, 
and  one  at  Ashtabula — are  well  along  toward  completion,  and  it  is 
expected  that  they  will  be  ready  for  the  opening  of  navigation,  as  their 
completion  depends  mainly  upon  minor  alterations  that  may  be  made 
as  a  result  of  tests  now  being  conducted  with  the  Cleveland  machine. 
The  main  feature  of  the  machine  is  a  revolving  platform  operated  by 
hydraulic  power.  The  loaded  car  is  run  upon  this  platform,  securely 
fastened,  when  the  platform  and  load  is  revolved  until  the  car  is  partly 
inverted,  allowing  the  coal  to  run  into  an  apron  provided  at  its  outer 
edge  with  six  chutes  having  flaps  or  doors  which  open  automatically, 
allowing  the  coal  to  flow  into  an  equal  number  of  large  bottom  dump 
buckets.  These  buckets  rest  upon  an  especially  constructed  car  running 
upon  a  track  laid  parallel  with  the  loading  track.  The  car  containing 
the  buckets  is  then  run  to  the  right  or  left,  as  the  requirements  may  be, 
and  each  bucket  is  hoisted  in  turn  by  an  elevated  crane  (of  which  there 
are  two),  carried  over  the  vessel's  hatches  and  lowered  into  the  hold, 
and  automatically  unloaded. 

The  especial  claim  made  for  this  machine  is  the  minimum  breakage 
done  the  coal  during  the  process  of  transferring  and  unloading.  As 
the  machine  is  yet  in  its  experimental  stage,  no  figures  as  to  the  cost 
of  transferring  coal  from  cars  to  vessels  are  available. 

Another  method  of  unloading  coal  is  in  operation  on  the  docks  of  the 
Pennsylvania  Company  at  Ashtabula',  Ohio.  The  plant  consists  of  an 
elevated  trestle  provided  with  two  large  pockets,  into  which  the  coal  is 
unloaded  from  cars,  hopper-bottom  cars  being  especially  adapted  to  the 
arrangement.  By  means  of  sliding  doors  the  coal  is  allowed  to  run  into 
large  iron  cylindrical-shaped  buckets.  These  buckets  are  then  swung 
over  the  vessel's  hatches  and  the  contents  unloaded  by  means  of  a 
detachable  bottom. 


Digitized  by 


Google 


APPENDIX   M  M REPORT   OP   MAJOR   SYMONS. 


3187 


The  following  table  gives  the  average  rat-es  for  transportiDg  bitami- 
nous  coal,  in  cents  per  net  ton,  from  Ohio  ports  to  ports  named: 


Tablb  No.  16. 


Ytaa. 

Milwau. 
kee. 

Enoana- 
ba. 

Bolutti. 

Green 
Bay. 

Haiiit». 
woo. 

1885 

63 
83 
106 
64 
54 
64 
61 
58 
48 

s? 

831 

51 
60 
72 
61 
49 
45 
52 
43 
40 
89 
89 
27 

40 
78 
89 
66 
52 
49 
49 
48 
88 

3 

1886 

1887 ^. 

1888 

1889 

1890 

1891 

1892 

55 

50 

49| 

50 

82* 

40 

1893 

41 

1894 

48 

1805 

61 

1896 

44 

Chicago  rate  aboat  the  same  as  Milwaakee. 
and  handled  withoat  charge  to  the  vessel. 


Goal  of  all  kinds  shipped  in  net  tons 


The  basiness  of  handling  the  anthracite  coal  at  Baffalois  on  a  differ- 
ent footing  from  that  of  handling  bitnminoas  coal  at  other  ports.  The 
coal  is  brought  from  the  mines  in  cars  of  all  sorts  and  unloaded  at  coal 
docks  locat^  alongside  the  navigable  channels  of  the  harbor. 

The  coal  dock  consists  of  a  high  wooden  trestle  extending  along  and 
parallel  with  the  channel.  It  is  composed  essentially  of  a  number  of 
bents  spaced  at  regular  intervals,  the  intervening  spaces  being  utilized 
for  the  coal  pockets.  Adjacent  to  the  dock  are  a  number  of  tracks  for 
the  storage  of  loaded  and  empty  cars,  these  tra(*.ks  having  connection 
with  the  loading  dock.  Loaded  cars  are  pushed  by  a  locomotive  to  the 
foot  of  an  incline  located  at  the  rear  of  the  trestle  and  extending  nearly 
the  whole  length  of  the  same.  The  cars  are  then  hauled  singly  to  the 
top  of  the  trestle  by  means  of  a  wire  rope  or  cable  operated  by  a  sta- 
tionary engine.  There  are  three  parallel  tracks  laid  on  the  top  of  the 
trestle,  and  loaded  cars  can  be  run  onto  any  one  of  these  tracks.  The 
tracks  are  on  a  descending  grade,  allowing  the  cars  to  run  by  gravity. 
There  are  in  the  trestle  generally  40  to  50  storage  pockets.  The  capac- 
ity of  each  pocket  is  about  100  tons.  The  unloading  of  the  cars  is 
accomplished  by  difterent  means,  depending  upon  the  character  of  the 
car.  Drop- bottom  cars  are  the  most^  readily  unloaded,  it  merely  1*equir- 
ing  the  opening  of  the  drop  doors  in  the  bottom  of  the  car  to  allow  the 
coal  to  run  out  of  the  car  and  to  pass  between  the  rails  into  the  pockets 
below.  Box  cars  have  to  be  unloaded  by  shoveling  the  coal  out  by 
hand. 

After  the  contents  of  the  loaded  cars  is  deposited  in  the  pockets 
the  empty  cars  are  allowed  to  drift  to  the  lower  end  of  the  trestle  and 
then  they  are  taken  to  the  storage  yards. 

Sucb  a  coal  dock  can  handle  about  3,000  to  7,000  tons  of  coal  per 
day.  It  requires  about  three  hoars  to  load  a  vessel  of  4,000  tons 
capacity.  At  one  of  the  great  coal  trestles  the  following  information 
was  secured:  The  force  needed  to  operate  such  a  plant  consists  of  a 
foreman,  engineer,  fireman,  bookkeeper,  assistant  bookkeeper,  trestle 
clerk,  weigh  master,  and  errand  boy.  These  men  constitute  the  regular 
force,  and  are  employed  by  the  month.  The  wages  for  the  season 
aggregate  about  $4,400.    In  addition  to  the  above,  from  5  to  10  brake- 
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men  are  employed,  who  are  paid  by  the  day.  They  receive  $1.76  per 
day.  The  number  of  brakemen  needed  varies  with  the  shipments  of 
«oa] ;  about  6  are  needed  for  four  months  of  the  season  and  about  9  for 
the  other  four  months. 

After  the  cars  are  placed  over  the  pockets  the  unloading  is  done  by 
contract.    The  prices  paid  for  this  work  are  as  follows: 

For  anloading—  Cento. 

Hopper-bottom  oars each..    20 

Flat  care do...    40 

Boxcars do...    40 

The  rate  for  unloading  box  cars  was  formerly  60  cents  per  car.  Dur- 
ing the  season  of  1896  hopper  and  gondola  cars  were  handled  exclu- 
sively. 

For  trimming  coal  in  vessels  the  price  paid  per  ton  is  3  cents.  This 
includes  the  unloading  from  the  coal  pockets.  The  number  of  gross 
tons  of  coal  (anthracite)  shipped  by  lake  from  this  dock  during  the 
season  of  1896  was  270,930.  The  cost  of  handling  the  same  from  the 
cars  to  vessels  was  11.34  cents.  This  covers  all  expenses,  including 
dock  rental,  office  expenses,  etc.,  except  the  salary  of  the  sales  agent. 
Excluding  the  item  of  dock  rental,  the  total  expeuse  of  handling  coal 
was  8.51  cents. 

The  following  table  gives  the  ruling  rates  of  freight,  in  cents  per  net 
ton,  free  in  and  out,  on  anthracite  coal  shipped  by  lake  from  Buffalo  to 
the  ports  named  during  the  season  of  1896.  The  dates  show  when  the 
changes  occurred. 

Table  No.  17. 


Date. 


1890. 

April  25 

May  16 

M»y30 

June  13 

July  11 

July  18 , 

Aagnstl 

Au^st  8 

October  10 , 

October  17 

November  21 .... 
November^.... 


Cbloago. 


Cmt», 
40 
50 
AG 
50 
40 
30 
25 
20 
20 
80 
40 
60 


Milwau- 
kee. 


CfmtM, 
40 
45 
55 
45 
35 
80 
25 
20 
20 
80 
40 
60 


Daluth. 


Omt*. 
25 
26 
25 
30 
25 
25 
25 
20 
20 
20 
30 
60 


Toledo. 


CenU. 
25 
25 
25 
25 
25 
25 
25 
20 
25 
25 
25 


Green 
Bay, 


OenU. 


40 


Glad- 
stone. 


OenU. 


25 


Ashland. 


Omts. 


25 
35 


60 


The  following  table  gives  the  highest,  lowest,  and  average  rates  of 
freight  on  anthracite  coal  from  Buiialo  to  the  lake  ports  named  for  the 
last  five  years: 

Table  No.  18. 


1896. 

1806. 

1804. 

1803. 

1893. 

1 

s 

1 

> 

4> 

1 

1 

1 
< 

Oft 

5 

75 

9 
if 

25 

> 

< 

47 

1 

5 

60 

25 

1 
45 

1 

s 

75 

i 

40 

< 

Chicago 

60 
60 

20 
?0 

39 
37 
27 
25 

90 
85 
30 
50 

30 
80 
15 
25 

56 
53 
25 
28 

56 

M  il  wan  kce 

Daluth 

Xpledo 

50 
30 

20 
20 

35 
25 

15 
25 

25 
25 

50 
30 

15 

20 

28 
28 

100 
40 

20 
25 

33 
37 
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IRON  ORE  BUSINESS. 

The  following  tables  give,  first,  the  shipments  of  ore  from  the  varions 
ore-shippiug  ports  of  the  upper  lakes,  and  second,  the  receipts  of  ore  at 
lower  lake  ports: 

Tablb  No.  l^.—Lake  MhipmenU  of  iron  ore, 
[GfOMtona.] 


Porto. 

1892. 

1893. 

2,048,981 

1,066,934 

1, 117, 524 

903, 329 

203,585 

80,273 

440,292 

1894. 

1895. 

1896. 

BactBftba ,.,,- 

4.010.585 
1.026.888 
2,228.683 
1,166.076 
115,886 
4.246 

1,644,770 
1.424,856 
1,738,500 
1.373,253 
79.108 

2,860,172 
1.079.485 
2,850,219 
2.118.156 
100,211 
117.884 
1.598,788 

2,321,928 

Marauetto   .           

1. 578. 600 

AaUand 

1.666,836 

Two  TT&rbom        ....         .............r.- 

L  818. 908 

Gladstone 

220;888 

Saperior ^ 

DiQath 

167.245 

i,  869, 252 

1.988.082 

Total  by  lake 

8,545.818 
528.080 

6.880,918 
178,037 

7,629,829 
118,293 

10.288.910 
196.127 

9. 657. 921 

Total  bj  rail 

290.410 

l^tal  shlpinonto ..••••■t.. 

9.078.848 

6.068.955 

7.748.122 

10.429,087 

9.948.881 

Tablb  No.  20.^BeoeipU  of  iron  ore  at  lowor  IdkeporU. 
[QroM  tonB.] 


Porta. 

1802. 

U8S. 

1894. 

1896. 

1896. 

Toledo 

139,987 

49,786 

65,000 

19U,400 

1.950.224 

866,611 

2,555,416 

1,180 

645,230 

197.000 

145,515 
4.464 

137,700 
165,667 

1,260,716 
792, 517 

1.846.788 
203,207 
469.299 
808.288 

158.384 
23,043 
172,775 
150,424 

1,624,573 
976,222 

1.987.722 
237,905 
624.438 
395.889 

260.730 

12.861 

146,442 

214, 219 

2.312.870 
914.617 

2,474.791 
244,967 
811,989 
■719,742 

301,794 

Sandusky -. 

66,667 

Huron 

226,515 

TiOrain  .....>...  ...  ........  ....r...... 

191,445 

Cleveland 

2, 313, 170 

Fairport 

941,446 

Aahubula 

2,272,882 

Conneaut.. 

327,623 

Erie 

847,849 

BuAilo and  Tonawanda*  ....... ....^ 

645,101 

Total t 

6.680,784 

5.883.061 

6.850.825 

8.112.228 

8,026,438 

*Biiflklo  alone  to  1898. 

Freight  rates,  189$. 

From  Dnluth  to  Buffalo: 

Highest $1.10 

Lowest 60 

From  Esoanaba  to  Buffalo: 

Highest 75 

Lowest 40 

It  will  be  noticed  that  there  is  a  difference  of  1,631.489  tons  in  the 
shipments  from  upper  lake  ports  and  receipts  at  Lake  Erie  ports  for  the 
year  1896.  This  ore  represents  the  ore  that  was  moved  by  water  to 
South  Chicago  and  other  points  on  Lake  Michigan,  as  well  as  a  small 
amount  that  is  moved  by  water  to  Detroit  each  year.  In  1896  the  ship- 
ments to  South  Chicago  and  other  points  just  referred  to  aggregated 
2,121,682  tons,  or  practically  half  a  million  tons  more  than  the  ship- 
ments of  this  kind  during  1896. 

HANDLINa  IBON  OBB. 

The  iron  ore  received  by  lake  at  the  various  coal  ports  is  handled  by 
means  of  the  Brown  hoisting  and  conveying  machine,  the  King  ore 
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hoist  and  conveyor,  and  the  McMyler  revolving  steam  derrick.  The 
Brown  and  King  machines  hoist  the  ore  irom  the  hold  of  the  vessels 
and  transfer  the  same  direct  to  cars  or  to  stock  piles,  while  the  McMyler 
derricks  only  load  from  vessel  to  car,  and  are  not  adapted  for  transfer- 
ring and  storing  ore.  The  conspicuous  elements  of  the  Brown  and 
King  machines  are  the  elevated  tramway  spanning  the  dumping  ground 
and  connecting  it  with  the  vessel,  cars,  or  other  transportation  vehicle, 
the  trolley  or  carriage  traversing  the  same,  and  the  system  of  mechan- 
ism by  which  the  whole  is  operated  and  controlled. 

The  first  Brown  machines  were  cable  tramways,  but  latterly  these 
have  been  superseded  by  the  bridge  tramways. 

The  Brown  machines  with  bridge  tramways  are  generally  built  in 
plants  of  three  or  four  bridges,  two  of  the  bridges  supported  at  their 
back  ends  upon  a  double  back  pier,  the  other  bridge  or  bridges  being 
supported  singly  on  a  single  back  pier.  An  illustration  of  this 
machine  is  herewith. 

An  engine  and  boiler  house  is  erected  on  the  double  back  pier,  and 
contains  the  boiler  and  three  or  four  hoisting  engines  for  the  three  or 
four  bridges,  as  the  case  may  be.  The  double  back  pier  also  supports, 
near  its  top,  a  covered  platform,  from  which  the  operators  can  overlook 
the  dock  and  control  and  operate  the  engines  and  hoisting  machinery. 
Each  bridge  is  supported  in  front  by  an  independent  pier,  which  per- 
mits the  front  to  be  skewed  or  moved  sideways  to  suit  the  hatchways 
of  a  vessel  without  moving  the  rear  end,  the  bridges  being  hung  to  the 
piers  with  hinged  connections  for  this  purpose.  The  front  piers  are 
mounted  on  wheels  and  move  on  a  track  of  a  single  line  of  rails;  the 
back  piers  are  on  wheels  moving  on  a  track  of  two  rails.  All  the  bridges 
lately  constructed  are  built  of  iron,  except  the  cross  beams  and  track 
stringers,^  which  are  of  wood.  The  piers  are  made  of  wood,  thoroughly 
brac^  with  iron  or  are  made  entirely  of  iron,  as  required. 

These  machines  hoist  the  buckets  of  ore  from  the  vessel,  convey  it 
to  any  point  desired  on  the  tramway,  and  automatically  dump  the  mate- 
rial on  the  dock  or  lower  the  bucket  to  dock  or  cars  below,  as  may  be 
required.  They  will  equally  well  reverse  the  process,  i.  e.,  take  the 
bucket  from  the  dock  or  car,  convey  it  to  the  vessel,  and  lower  and  dump 
the  contents  into  the  hold;  also  take  from  any  point  under  the  bridge 
and  deliver  it  to  any  other  point  under  the  bridge. 

Most  of  the  new  plants  are  being  made  of  the  cantilever  form,  with  an 
extension  or  overhang  92  feet  beyond  the  back  pier.  The  hinged  pro- 
jection over  the  vessel  is  34  feet.  The  clear  space  proper  is  180  feet, 
making  a  total  length  of  tramway  of  306  feet.  The  above  description 
is  particularly  applicable  to  the  Brown  hoist. 

The  ore  hoist  and  conveyor  built  by  the  King  Bridge  Oompany,of 
Cleveland,  Ohio,  on  the  docks  of  the  Pittsburg,  Youngstown  and 
Ashtabula  Bailway  Company,  at  Ashtabula,  Ohio,  is  described  as 
follows  : 

The  hoists  are  built  entirely  of  wrought  and  cast  steel,  and  are 
arranged  in  pairs — that  is,  two  bridges  have  one  support  in  common  at 
the  rear,  designated  as  the  rear  tower,  while  there  is  a  separate  sup- 
port or  leg  at  the  front  for  each  bridge.  All  of  the  towers  are  supported 
on  wheels,  placed  on  substantial  tracks,  consisting  of  two  rails  at  the 
rear  and  one  in  front.  The  moving  of  the  plant  from  one  point  to 
another  is  done  by  steam  power  at  the  rear  and  at  the  front  by 
means  of  hand  gearing.  The  bridges  are  hinged  to  each  side  at  the 
top  of  the  rear  tower,  and  at  the  top  of  the  front  tower  they  are  hung 
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by  means  of  adjustable  coDnectioos.  This  mode  of  attachment  allows 
the  bridge  or  projecting  apron,  without  being  strained  in  the  least,  to 
be  operated  directly  from  the  hatchway  of  a  vessel  witiiiout  moving  the 
whole  machine. 

The  principsd  dimensions  of  the  machine  are  180  feet  between  the 
towers,  with  88  feet  cantilevers  and  34  feet  apron  on  front  tower,  which 
can  be  raised  and  lowered  by  power  at  will,  so  as  not  to  interfere  with 
the  masts  of  vessels  when  they  are  taking  position  in  front  of  the  plant. 
There  is  a  clear  space  under  the  bridges  from  top  of  dock  of  about  30 
feet,  which  gives  ample  room  for  storage  purposes,  providing  it  is  not 
convenient  to  unload  a  vessel  directly  into  the  cars.  The  bridges  are 
on  a  grade,  to  increase  the  storage  capacity  of  the  dock. 

The  entire  purpose  of  all  these  different  machines  is  to  hoist  and 
convey  the  ore  after  it  is  loaded  into  buckets.  The  buckets  are  made 
of  iron  or  steel;  they  have  a  capacity  of  17  cubic  feet,  containing  a  gross 
ton  of  light,  soft  ore,  a  size  that  goes  readily  through  the  hatches,  and 
which  can  be  easily  handled  by  the  men,  as  each  bucket  is  mounted 
on  wheels.  The  buckets  are  filled  or  loaded  by  manual  labor,  this  work 
generally  being  done  by  contract.  The  force  employed  works  in  gangs 
of  21  men,  7  men  to  each  hatch,  under  the  direction  of  an  overseer. 
This  allotment  of  labor  is  predicated  on  the  use  of  a  machine  having 
three  bridges  or  legs.  When  more  machines  are  used,  this  force  is 
doubled,  trebled,  etc..  as  the  case  may  be. 

The  time  for  unloading  a  vessel  is  mainly  dependent  on  the  force  of 
shovelers  employed  and  the  consequent  number  of  hatches  worked. 

It  is  not  unlikely  that  the  present  method  of  filling  buckets  by  hand 
will  be  supplanted  by  some  mechanical  appliance  which  would  greatly 
augment  the  speed  of  unloading  and  greatly  reduce  the  cost  of  the 
same.  Automatic  ^^grab  buckets"  have  been  used  since  November, 
1894,  on  the  Southern  Pacific  Bailway  docks  at  Oakland,  Oal.,  for 
unloading  coal  with  good  results.  At  some  of  the  upper  lake  ports 
apparatus  with  automatic  grab  buckets  is  also  in  use  for  unloading 
coal.  Experiments  only  would  demonstrate  whether  this  method  is 
applicable  for  unloading  iron  ore,  but  it  seems  as  if  there  could  be  little 
doubt  about  it. 

The  price  paid  during  1896  at  various  Lake  Erie  ports  for  loading 
iron  ore  into  buckets  varied  from  9  to  11  cents  per  gross  ton.  The  rate 
at  Fairport  and  Ashtabula  was  9^  cents.  To  operate  a  hoist  with  three 
legs,  a  force  of  four  men  is  required;  one  engineer,  who  also  acts  as 
fireman,  and  three  operators,  one  for  each  bridge  or  leg.  The  wages 
paid  the  engineer  range  from  $2  to  $?  per  day,  while  the  operators 
receive  $1.75  per  day  each.  The  cost  of  handling  the  ore  by  the 
machine  is  from  seven-tenths  of  a  cent  to  1  cent  per  ton.  In  addition, 
there  is  a  charge  for  trimming  the  cars  and  for  picking  up  iron  ore 
accidentally  dropped  by  the  machine.  The  usual  rate  paid  for  this 
work  is  20  cents  per  car,  or  approximately  1  cent  per  ton.  For  the 
items  stated,  the  total  cost  of  transferring  iron  ore  from  vessels  to  cars 
will  average  12  cents  x>er  ton. 

The  Pennsylvania  and  Lake  Erie  Dock  Company,  a  corporation  con- 
trolling the  ore  docks  at  Fairport,  Ohio,  operates  five  Brown  hoisting 
machines,  three  of  which  have  three  bridges  each  and  the  other  two  of 
which  have  four  bridges  each,  making  a  total  of  seventeen  bridges  or 
legs.  The  four-bridge  machines  only  are  supplied  with  cantilevers.  In 
addition,  this  company  owns  32  McMyler  revolving  steam  derricks. 
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eight  of  whicli  ran  on  a  gauge  of  4  feet  8^  inches,  and  24  on  a  gange  of 
about  15  feet  These  derrioks  are  only  suitable  for  unloading  from 
vessels  into  cars  and  from  stock  piles  into  cars.  When  unloading  ore 
from  vessel  into  stock  pile,  the  Brown  hoisting  machines  are  used. 

Much  of  the  stock  is  loaded  into  cars  during  the  winter  season.  The 
prices  paid  for  this  work  are  as  follows: 

Cars  of  20  tons  capacity >.. $1.00 

Cars  of  25  tons  capacity 1.05 

Cars  of  90  tons  capacity 1.15 

or  ranging  from  about  5  to  4  cents  per  ton.  The  receipts  of  iron  ore  at 
Fairport  for  the  season  of  1896  were  941,446  gross  tons. 

The  steamer  Ooralia^  having  a  cargo  of  4,652  gross  tons  of  iron  ore, 
was  unloaded  at  this  port  in  ten  hours  and  five  minutes.  The  plant 
employed  was  1  Brown  hoisting  machine,  with  4  bridges,  and  8  McMyler 
revolving  steam  derricks.  The  loading  force  in  the  hold  of  the  vessel 
consisted  of  84  men,  working  in  12  hatches.  This  would  indicate  a 
movement  of  about  5^  tons  per  man  per  hour.  The  following  table 
shows  the  amount  of  work  done  at  other  times  and  ports: 

Tabus  No.  2L 


Place. 

Data. 

Steamer. 

Groea 
tons. 

Working 
time. 

Nomher 

of 
hatohea. 

Work  per 

man  per 

hoar. 

Brie.  Pa 

Ang.81,im» 
June  21, 1894 
Aag.29,18M 
Sepi  7,18»4 
June  2&.  ISM 
July    4,1«94 
Aug.l8,18M 

Pathfinder 

Manhatten 

Arthur  Orr 

Hpeoular 

2,071 
2,048 
2,882 
1,747 
2,6W 
8,718 

2,m 

Hourt, 
8 
10 
9 
8 
15 
13 
U 

7.95 

Soatb  Chicago,  ni 

Do , 

7.82 
7.56 

Do 

7.79 

FaiiportOUQ 

O^omae  May  tham 

Kearaarge 

Manola... 

6.18 

CleTeland,<Hiio 

7.87 

Do. ..I 

5.11 

PHILiLDELPHIA  AND  EBIE  BAILBOiLD  DOCKS  AT  BBIB. 

The  receipts  of  iron  ore  at  this  place  for  the  season  of  1895  and  1896 
were,  respectively,  250,000  and  180,000  gross  tons.  This  company  uses 
McMyler  revolving  steam  derricks  for  unloading.  They  also  use  some 
wooden  conveyors  for  transferring  and  storing  ore.  The  price  paid  for 
shov^ing  into  buckets  during  1896  was  10  cents  per  ton.  The  esti- 
mated capacity  of  each  derrick  per  day  of  twelve  hours  is  stated  to  be 
about  500  tons,  and  the  daily  expense  about  $6,  or  1.2  cents  per  ton, 
making  a  total  expense  of  11.2  cents  per  ton  for  transferring  iron  ore 
from  vessels  into  cars.  The  cost  of  loading  from  stock  pile  into  cars 
during  the  winter  months  is  about  6  cents  per  ton. 

In  addition  to  the  already  mentioned  machines  there  is  still  another 
plant,  known  as  the  Fast  Brown  Movable  Conveying  Apparatus, 
claimed  to  be  especially  adapted  to  the  rapid  handling  of  ore  into  cars. 
It  was  built  by  the  Brown  Hoist  and  Conveying  Machine  Company  of 
Cleveland,  Ohio,  and  is  used  on  the  Cleveland  and  Pittsburg  Kailroad 
Company's  dock  at  Cleveland,  Ohio.  An  iUustration  of  this  machine 
is  herewith. 

It  contains  all  the  essential  features  and  characteristics  of  the  cable 
and  bridge  tramways,  with  the  exception  that  its  sole  purpose  is  the 
direct  transfer  of  iron  ore  from  vessels  to  cars,  and  is  not  adapted  for 
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the  storing  of  ore.  With  this  purpose  in  view,  the  piers  are  located 
closer  together.  The  distance  is  sufficient  for  the  passage  of  two  tracks 
between  them.  The  piers  are  erected  on  a  wheeled  base,  which  can  be 
moved  to  the  extent  of  the  tracks.  The  space  between  the  piers  is 
spanned  by  a  rigid  tramway,  on  the  top  of  which  the  grooved  wheels  of 
the  carriage  of  the  conveying  machine  travel.  There  is  a  tramway  pro- 
jection at  the  vessel  end  of  30  feet,  and  a  cantilever  projection  on  the 
railroad  or  loading  side  of  33  feet.  The  plant  coif  prises  two  machines 
of  4  tramways  each,  making  8  tramways  in  alL  Including  the  canti- 
lever extensions,  the  tramways  span  five  railway  tracks  in  all,  making 
it  possible  to  load  cars  on  that  number  of  tracks  at  one  time.  It  is 
claimed  that  the  plant  has  a  capacity  of  4,200  to  4,500  tons  per  day  of 
twelve  hours.    To  do  the  work  the  following  force  is  required: 

2  engineers,  at  $2  per  day $4.00 

8  operators  at  $1.76  per  day 14.00 

4i  tons  fnel,  at  $2  per  ton 9.00 

Trimming  oars  (estimated) 18.00 


45.00 


making  the  cost  of  ore  handled  by  the  plant  1  oeat  per  ton.  To  this  is 
added  the  cost  of  shoveling,  which  is  10  cents  per  ton,  making  the  total 
charge  11  cents.  The  force  employed  shoveling  is  56  men,  working  7 
men  to  each  tramway.  In  addition,  there  are  3  overseers,  who  exercise 
a  general  oversight  over  the  shovelers.  The  recompense  of  these  over- 
seers is  included  in  the  charge  of  10  cents. 

The  movement  of  the  empty  and  loaded  cars  is  controlled  by  the  rail- 
road companies,  which  furnish  suitable  switching  engines  and  crews  for 
this  purpose.  This  expense  is  independent  of  the  unloading  of  vessels 
and  loading  of  cars,  and  is  one  of  the  terminal  charges  incident  to  rail- 
road operation,  and  is  included  in  the  freight  rate. 

OOST  OF  UNLOADING  IRON  QBE  AT  LEHIGH  VALLEY  BAILBOAD 
DOOKSy  BUFFALO,  N.  T. 

This  company  uses  two  Brown  hoist  and  conveying  machines^  having 
three  bridges  each,  or  six  in  all.  For  shoveling  the  ore  into  buckets 
hired  labor  is  employed,  this  work  not  being  done  by  contract,  as  is 
the  case  at  Cleveland,  Ashtabula,  Fairport,  and  other  ports. 

The  usual  force  employed  in  the  hold  of  the  vessel  for  loading  buckets 
is  48  laborers,  being  8  laborers  to  one  hatchway.  To  oi>erate  the 
machines  9  men  are  required,  1  machinist  having  general  charge,  2  fire- 
men and  6  operators  or  lever  men.  The  wages  paid  are  as  follows: 
Machinist,  $3  per  day;  firemen,  $1.76  per  day;  operators,  $1.76  per  day. 
The  laborers  received  25  cents  an  hour. 

Sixty-one  thousand  two  hundred  and  twenty-two  gross  tons  of  iron 
ore  and  009  gross  tons  of  steel  blooms  and  billets,  a  total  of  61,831  tons, 
were  unloaded  at  this  dock  from  thirty  vessels  during  the  season  of 
1896.  In  addition,  there  were  10,642  gross  tons  of  iron  Ofe  loaded  into 
cars  from  the  stock  pile,  making  a  total  of  72,473  tons  of  material 
handled  during  the  period  stated.  The  cost  of  handling  this  material, 
exclusive  of  the  expense  of  operating  the  Brown  hoist,  was  $5,556.13,  or 
7.67  cents  i>er  ton.  The  cost  of  operating  the  hoisting  machinery  from 
April  1  to  January  1, 1897,  was  $2,928.76,  or  4.04  cents  per  ton,  an  exces- 
sive price,  due  to  the  small  amount  of  ore  handled. 
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LAKE  RATES  FOR  ORE. 

Just  before  the  opening  of  navigation  for  the  season  of  1896  ore 
dealers  made  contracts  with  vessel  owners  for  qnite  a  large  amoant  of 
tonnage,  running  throughout  the  season,  at  $1.05  per  ton  from  the  head 
of  Lake  Superior,  95  cents  from  Marquette,  and  70  cents  from  Escanaba 
to  Ohio  ports.  It  was  fortunate  for  the  vessel  owners  that  these  con- 
tracts were  made,  as  the  average  rate  earned  by  vessels  which  had  no 
contracts  was  only  77  cents  per  ton  from  the  head  of  Lake  Superior, 
(»6  cents  from  Marquett^e,  and  52  cents  from  Escanaba. 

Out  of  the  amounts  received  for  carrying  iron  ore  the  vessels  pay 
the  cost  of  trimming  at  loading  ports,  which,  in  1896,  ranged  from  2^ 
to  3  cents  per  ton,  and  they  are  also  charged  at  discharging  ports  from 
15  to  10  cents  for  unloading,  making  a  maximum  charge  of  19  cents  to 
be  deducted  from  the  carrying  rates  received, 

MILITARY     AND     OOMMEROIAL     CONSIDER  ATIONS . 

A  ship  canal  from  the  Great  Lakes  to  the  Hudson  and  the  enormous 
expenditures  necessary  therefor  can  alone  be  justified  by  the  military 
advantages  conferred  by  it  or  the  commercial  advantages,  or  both. 

MILITARY  ASPEOT. 

I  am  unable  to  believe  that  such  a  ship  canal  is  needed  for  the  mili- 
tary advantages  which  it  would  confer.  It  would  only  be  of  use  in  the 
event  of  a  war  with  Great  Britain  for  the  passage  of  our  war  ships  from 
the  sea  to  the  Great  Lakes.  In  the  event  of  such  a  war,  it  is  inconceiv- 
able that  any  of  our  war  ships  would  be  allowed  to  leave  the  seacoast 
for  service  on  the  lakes.  All  that  we  have,  and  many  more  in  fact,  would 
be  needed  for  the  protection  of  our  seaports  and  for  aggressive  opera- 
tions against  the  navy  and  commerce  of  Great  Britain  on  the  high  seas. 
If  proper  and  comparatively  inexpensive  precautions  are  taken,  theGreat 
Lakes  will,  in  the  event  of  such  a  war,  need  no  naval  assistance  from  the 
seacoast.  An  English  naval  force  could  only  reach  the  Great  Lakes  by 
way  of  the  St.  Lawrence  Biver  and  its  canals,  which  latter  limit  the 
size  of  the  vessels  to  those  of  a  small  class.  These  St.  Lawrence  canals 
lie  along  and  near  our  border  and  within  easy  reach,  and  in  some  cases 
they  can  be  enfiladed,  and  even  taken  in  reverse,  from  good  artillery 
positions  on  our  side  of  the  river.  The  difficulties  of  a  hostile  move- 
ment up  the  river  to  Lake  Ontario  would  be  very  great  if  opposed  with 
vigor,  and  might  easily  be  rendered  impossible  by  the  destruction  of 
some  of  the  canals.  Arrived  in  Lake  Ontario,  such  a  hostile  force  would 
have  acccomplished  little,  as  the  great  American  cities  and  commerce 
are  upon  the  upper  lakes,  to  reach  which  the  Welland  Canal  would  have 
to  be  passed.  This  canal  is  within  easy  reach  of  our  borders,  and  sub- 
ject to  being  assailed  and  destroyed  by  a  land  force  or  an  improvised 
naval  force  on  Lake  Erie.  Upon  the  upper  lakes — Erie,  Huron,  Michi- 
gan, and  Superior — the  United  States  has  a  vast  merchant  marine,  eight 
times  greater  in  tonnage  than  the  merchant  marine  of  Canada  and 
vastly  excelling  in  individual  ships.  If  the  Government,  as  has  been 
suggested  and  recommended,  would  provide  at  the  different  lake  i)orts 
stores  of  arms  and  war  munitions  suitable  for  arming  our  best  lake  ves- 
sels, and  arrange  for  taking  possession  of  and  arming  and  manning 
these  vessels  quickly  and  effectively,  an  American  navcd  force  could  be 
improvised  upon  these  lakes  which  would  greatly  preponderate  over  any 
which  could  be  improvised  against  it  or  brought  to  oppose  it. 

The  money  expense  to  which  the  American  Government  need  go  to 
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provide  these  arms  and  inanitions  and  place  the  npper  lakes  in  a  satia- 
factory  condition  of  defense  wonld  be  insignificant  in  comparison  with 
the  cost  of  a  ship  canal;  the  cost  of  one  or  two  locks  would  be  suf- 
ficient. 

As  long  as  the  commerce  on  the  lakes  is  so  preponderatingly  in  the 
hands  of  Americans,  a  ship  canal  is  not  needed  for  military  purposes. 
The  construction  of  such  a  canal,  opening  as  it  would  the  lakes  to  the 
merchant  shipping  of  the  world,  would  have  the  effect  of  reducing 
the  preponderance  of  American  shipping,  thus  tending  to  reduce  our 
present  undeveloped  military  superiority.  This  would  be  particularly 
the  case  with  a  ship  canal  built  down  the  St.  Lawrence  to  Montreal, 
which  would  permit  and  encourage  the  building  up  of  Canadian  com- 
merce at  the  expense  of  American  commerce. 

A  ship  canal  must,  therefore,  be  justified,  if  at  all,  by  the  commercial 
advantages  which  it  will  give  above  the  present  means  of  transport,  or 
other  and  less  costly  means  which  may  be  supplied  in  the  future. 

OOMHBROlAIi  ASPECTS. 

To  build  a  ship  canal  from  the  Great  Lakes  to  the  ocean  by  any  of 
the  possible  routes  herein  mentioned  entirely  within  the  United  States 
to  accommodate  vessels  500  feet  long,  50  feet  broad,  and  20  feet  drafb 
would,  at  a  rough  estimate,  cost  $200,000,000.  This  cost  will  depend 
to  a  very  great  extent  upon  the  action  of  the  State  of  New  York  in 
regard  to  its  canals,  feeders,  reservoirs,  etc.  To  maintain  such  a  canal, 
keep  it  and  all  its  structures  in  repair,  operate  locks,  bridges,  etc., 
maintain  river  channels,  reservoirs,  feeders,  etc.,  would  cost,  at  a  rough 
estimate,  $2,000,000  per  year. 

The  amount  of  traflfic  which  can  reasonably  be  considered  as  tributary 
to  a  ship  canal  is,  as  stated  in  another  portion  of  this  report,  about 
24,000,000  tons  annually.  To  justify  the  ship  canal  from  a  business 
standpoint,  the  saving  on  the  transportation  of  this  tonnage  over  the 
cost  of  its  transportation  by  existing  means  and  methods,  or  those 
which  may  reasonably  be  expected  to  exist,  must  at  least  equal  the 
interest  on  the  cost  of  the  canal  plus  the  annual  cost  of  maintenance 
and  operation. 

Assuming  an  interest  charge  of  3  per  cent,  this  would  amount  to 
$8,000,000,  which  may  be  said  to  represent  the  annnal  cost  of  a  ship 
canal  from  the  Great  Lakes  to  the  navigable  waters  of  the  Hudson 
Eiver.  This  requires  a  saving  of  33J  cents  on  each  ton  of  freight,  or  if 
wheat  is  considered,  a  saving  of  1  cent  per  bushel. 

Will  a  ship  canal  efTect  this  saving  over  the  cost  of  transportation  by 
all  rail  and  by  the  present  lake  and  canal  routes  from  the  npper  lake 
ports  to  New  York,  including  cost  of  transfer  at  Buffialot  Will  it  effect 
it  over  the  cost  of  transportation,  including  transfer,  when  the  improve- 
ments now  under  way  on  the  Erie  Canal  are  completed!  Will  it  effect 
the  required  saving  over  the  cost  of  transportation  by  an  enlarged  Erie 
Oanal,  which  will  permit  the  use  of  barges  of  a  similar  capacity  to  the 
barges  now  so  extensively  used  in  the  coastwise  coal  trade f 

To  answer  all  these  questions  intelligently  requires  a  comparative 
study  of  the  cost  of  transportation  by  rail  and  lake,  and  by  canal,  and 
from  the  facts  secured  to  determine  the  probable  cost  of  transportation 
by  such  canal  and  by  the  Erie  Canal  as  it  is  now  being  improved  and 
as  it  may  be  further  improved. 

Grain  and  grain  products  will  continue  to  furnish  the  chief  item  of 
freight  between  the  lakes  and  the  sea,  and  so  the  comparative  study 
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will  be  made  on  the  basis  of  a  bnsbel  of  wheat.    The  following  table  of 
freight  rates  and  transfer  charges  has  been  prepared  with  much  care: 

Tablb  No.  22,'^Jverage  freight  ekargmfrom  Chicago  to  New  York  per  huehel  o/wh^ai. 
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BXPLANATION  OF  TABLB. 

This  table  shows  the  average  freight  charges  on  a  bushel  of  wheat 
by  various  modes  of  transportation  from  Ohicago  to  New  York  duriug 
the  years  1874  to  1896,  both  inclusive,  and  certain  details  and  divisions 
thereof. 

Column  2  gives  the  freight  rate  by  lake  from  Ohicago  to  Buffalo,  and 
thence  by  canal  from  Buffalo  to  New  York,  and  includes  the  ordinary 
transfer  charge  at  Buffalo. 

The  transfer  charge  at  Buffalo  includes  the  items  in  columns  6, 8,  and 
11,  shoveling,  elevating,  and  storing  and  trimming,  amounting  all  told 
to  1^  cents  per  bushel,  or  at  the  rate  of  43^  cents  per  ton. 

The  transfer  charges  on  grain  are  fixed  arbitrarily  by  the  Western 
Elevating  Association  of  BuffklO|  a  combination  controlling  all  the 
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elevators,  except  a  few  small  ones.  The  transfer  charges  at  Buffalo  are 
the  source  of  complaint  and  dissatisfaction,  and  there  is  little  doubt 
that  they  can  be  materially  reduced  and  the  business  still  transacted 
at  a  profit. 

Most  of  the  freight  other  than  lumber  originating  in  upx>er  lake 
ports  and  destined  for  the  Seaboard  via  Buffalo  is  brought  to  Buffalo 
in  the  regular  lines  of  boats  belonging  to,  and  run  in  connection  with, 
one  or  the  other  of  the  great  trunk  lines  of  railway  centering  at  Buffalo. 
A  large  part  of  the  lumber  coming  down  the  lakes  goes  by  Buffalo  to 
Tonawanda,  from  which  point  it  is  shipped  by  canal  and  nul. 

The  Erie  Canal  has  no  terminal  facilities  and  no  lines  of  lake  vessels 
running  in  connection  with  canal  lines,  and  so  the  canal  boats  as  a  gen- 
eral rule  only  get  what  freight  they  can  pick  up  in  Buffalo  and  Tona- 
wanda. 

Arrived  in  Buffalo,  the  one  charge  which  the  vessels  have  to  pay  is 
the  charge  for  ^^ shoveling." 

SHovELma. 

This  work  is  done  under  a  contract  between  the  Lake  Carriers'  Asso- 
ciation and  a  private  individual. 

This  grain  shoveling  consists  in  feeding  the  elevator  legs  after  they 
are  inserted  through  the  hatchways  into  the  hold  of  the  vessel. 

The  elevator  legs  work  in  a  circumscribed  space  and  do  not  reach  all 
points  of  the  vessel's  hold.  To  facilitate  the  rapid  unloading  of  grain, 
iron  scoops  similar  to  road  scrapers  are  employed  in  the  hold  to  drag 
the  grain  to  the  elevator  legs.  These  scoops  are  worked  by  a  system 
of  lines  and  pulleys  by  means  of  drums  run  by  steam  power,  and  so 
arranged  as  to  run  forward  or  backward  as  the  nature  of  the  work 
demands.  Some  of  the  grain,  especially  that  along  the  sides,  can  not 
bo  reached  by  the  scoops,  or  steam  shovels  as  they  are  more  generally 
called,  and  this  grain  has  to  be  shoveled  toward  the  elevator  legs  by 
hand. 

The  force  employed  in  the  large  vessels  for  shoveling  is  from  60  to 
70  men.  On  ordinary  vessels  the  force  of  shovelers  consists  of  from  40 
to  50  men. 

The  capacity  of  the  larger  elevators  is  from  8,000  to  12,000  bushels 
X)er  hour  for  each  leg,  when  unloading  from  large  vessels.  When  load- 
ing from  elevators  into  canal  boats,  the  capacity  per  hour  for  one  spout 
is  about  8,000  bushels. 

The  charge  for  shoveling  has  varied  in  past  years  according  to  the 
class  of  vessel,  the  location  of  grain  in  the  vessel,  and  its  condition. 
It  was  not  until  1895  that  a  definite  arrangement  for  << shoveling"  at  a 
fixed  price  under  all  conditions  and  circumstances  was  entered  into. 
The  contractor  under  this  arrangement  does  all  the  work  of  shoveling 
grain  out  of  vessels  of  the  Lake  Carriers'  Association  at  the  rate  of 
$3.50  per  1,000  bushels. 

Of  this  $3.50  per  1,000  bushels,  $1.50  goes  to  the  Western  Elevating 
Association  for  the  use  of  the  steam  shovels  or  scrapers,  which,  with 
the  steam  x)ower  to  operate  them,  are  furnished  by  the  elevators  them- 
selves. The  remaining  $2  is  divided  between  the  contractor  and  his 
men  who  work  in  the  vessels. 

For  the  season  of  1897  the  shoveling  charge  has  been  reduced  to  $3.35 
per  1,000  bushels,  the  reduction  coming  off  the  shovels,  the  "visages  of  the 
men  remaining  as  before. 
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ELEYATINO. 

Oolnmn  8  of  this  table  gives  the  cost  of  handling  wheat  by  elevators 
at  Buffalo.  The  elevator  charges  are  always  paid  by  the  owners  of  the 
grain.  Most  of  the  grain  coming  to  Buffalo  is  unloaded  into  the  great 
elevators  and  stored  until  it  can  be  shipped  by  rail  or  canal  boat;  some 
is  transferred  directly  into  cars  or  canal  boats,  passing  through  the 
elevators  without  storage.  As  the  operation  of  elevating  the  grain  out 
of  a  vessel  proceeds,  it  is  weighed  and  check  weighed.  The  grain  is 
loaded  into  canal  boats  and  cars  by  means  of  spouts. 

The  process  of  elevating,  storing,  weighing,  reelevating,  and  deliver- 
ing through  spouts  to  cars  or  boats  is  believed  to  be  advantageous  to 
the  grain,  and  particularly  so  to  corn,  drying  it  out  somey^hat  and  pre- 
venting heating,  which  Is  liable  to  occur  to  the  corn  stored  in  great 
masses  in  the  steel  hulls  of  the  lake  vessels,  particularly  in  hot  weather. 

The  Western  Elevating  Association  have  since  1881  succeeded  in 
maintaining  a  rate  of  seven-eighths  of  a  cent  per  bushel  for  elevating, 
weighing,  storing  for  ten  days  or  less,  and  discharging  grain.  The  last 
publish^  rates  of  the  association  are  as  follows: 

1896. 
TniE  Western  Elevating  Association  of  Buffalo. 

Bates  fwr  elevating  and  »tarage, — On  all  Round  grain  received  on  and  after  date,  until 
further  notice,  the  charge  for  elevating,  etc.,  and  storage,  will  be  as  follows:  For 
elevating,  receiving,  weighin^^,  etc.,  per  bushel,  five-eighths  of  1  cent;  for  storing 
each  ten  days  or  parts  thereof,  per  bushel,  one-quarter  cent. 

All  accrued  elevating  and  storage  on  grain  remaining  in  store  on  April  1  in  each 
year  must  be  paid  to  that  date  on  or  before  ten  days  after  the  opening  of  canal  navi- 
gation following,  under  penalty  of  one-half  cent  per  bushel  additional  storage,  if  not 
so  paid  on  that  date. 

Above  charge  to  be  paid  by  the  grain.    No  grain  will  be  received  for  transfer. 

Buffalo,  April  15,  1896. 

Geo.  F.  Sowerby,  PresidenU 
P.  G.  Cook,  Jr.,  Secretary, 

The  statement  that  ^^no  grain  will  be  received  for  transfer''  implien 
that  no  grain  will  be  received  for  transfer  directly  from  vessels  to 
canal  boats,  but  that  in  addition  to  the  elevating,  receiving,  weighing, 
and  discharging  rates,  also  storage  rates  must  be  paid,  whether  the 
grain  merely  passes  through  the  elevator  or  remains  in  store  the  full 
limit  of  the  ten  days  allowed.  This  provision  brings  into  the  combi- 
nation any  of  the  floating  elevators  which  could  transfer  grain  directly 
into  canal  boats  at  a  very  low  cost,  and  compels  all  grain  to  pay  a 
minimum  elevator  charge  of  seven-eighths  of  a  cent  per  bushel. 

TBIMMINa. 

Column  11  gives  the  trimming  charge  at  Buffalo.  This  charge 
applies  to  canal  carriers,  and  the  work  consists  in  properly  distributing 
the  grain  in  the  hold  of  the  canal  boat«  as  it  is  being  delivered  by  the 
elevator  spouts.  The  major  portion  of  this  work  consists  in  shoveling 
the  grain  to  points  not  reached  by  the  spouts. 

The  charge  for  this  work  during  the  seasons  of  1895  and  1896  was  75 
cents  per  1,000  bushels.  The  average  canal  cargo  is  about  8,000  bush- 
els of  wheat,  so  that  the  expense  for  trimming  a  boat  amounts  to  $6. 
As  previously  stated,  this  charge  is  included  in  the  freight  rate  by 
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canal  from  Buffalo  to  New  York,  and  is  paid  by  the  canal-boat  owner. 
The  payment  of  this  trimming  charge  is  not  compulsory.  The  canaler 
can  trim  the  boat  with  his  own  men  if  he  likes,  in  which  case  there  is 
nothing  to  pay. 

Column  3  gives  the  freight  rate  by  lake  from  Chicago  to  Buffalo,  and 
thence  by  rail  to  New  York.  The  ordinary  transfer  charges  at  Buffalo 
are  included  in  the  freight  rate  given. 

Oolumn  4  gives  the  ^ight  rate  by  all  rail  from  Chicago  to  New  York. 

Column  5  gives  the  freight  rate  by  lake  carriers  from  Chicago  to  Buf- 
falo; includ^  in  this  charge  is  the  expenses  for  shoveling  grain,  work 
incident  to  the  unloading  of  the  vessel. 

Column  6  is  the  shoveling  charge,  previously  described. 

Column  7  gives  the  net  freight  charge  by  lake,  Chicago  to  Buffalo, 
and  is  obtained  by  deducting  the  shoveling  charges  at  Buffalo,  as  given 
in  column  6,  from  the  total  freight  rate  Chicago  to  Buffalo,  as  given  in 
column  6. 

Column  8  gives  the  elevating  and  storage  charges  at  Buffalo,  pre- 
viously described. 

Column  9  gives  the  freight  rate  by  canal  from  Buffalo  to  New  York 
City,  and  includes  the  canal  tolls  shown  in  column  10  charged  by  the 
State  of  New  York  during  the  years  1874  to  1882,  both  inclasive,  trim- 
ming charges  at  Buffalo  and  shoveling  charges  at  New  York. 

Column  11  gives  the  trimming  charge  at  Buffalo,  previously  explained. 

Column  12  gives  the  shoveling  charges  at  New  York  during  the  oper- 
ation of  unloading  canal  boats.  The  canaler  is  obliged  to  pay  the  cost 
of  this  shoveling.  The  charge  for  this  work  since  1888  has  been  $1.50 
per  1,000  bushels,  amounting  to  $12  for  a  cargo  of  8,000  bushels. 

Column  13  gives  the  net  freight  rate  received  for  transportation  by 
canal  from  BiSOTalo  to  New  York,  and  is  obtained  by  adding  the  amounts 
given  in  columns  10, 11,  and  12  and  deducting  the  result  from  column  9. 

The  table  shows  plainly  how  much  greater  the  rates  are  by  all  rail 
than  by  lake  and  rail  or  lake  and  canal.  The  indications  are  that  the 
existing  water  route  and  competition  among  the  railroads  have  forced 
rail  rates  down  as  low  as  they  can  be  made  under  existing  conditions^ 
and  that  any  possible  further  reduction  of  water  rates  would  have  little 
effect  in  reducing  rail  rates,  as  the  wheat  now  shipped  by  rail  is  that 
which  business  necessity  compels  to  be  shipped  by  rail. 

The  all-rail  rates  for  the  years  named  show  a  constant  reduction,  and 
it  is  quite  certain  that  changing  conditions  and  improvements  will  per- 
mit of  still  further  reduction  in  railroad  rates.  Some  of  the  great  items 
which  tend  to  keep  up  rail  rates  are  the  lighterage  and  other  terminal 
charges  at  New  York.  K  some  action  can  be  taken  to  force  these  exor- 
bitant charges  down  or  to  avoid  some  of  them  altogether,  the  railroad 
rates  can  be  materially  reduced.  Another  very  promising  possibility 
of  reduction  lies  in  substituting  all  steel  cars  for  cars  built  largely  of 
wood.  Such  cars,  it  is  said,  will  cost  and  weigh  no  more  and  will  carry 
5,000  pounds  more,  and  cost  less  to  keep  in  repair. 

The  abnormally  low  rates  prevailing  in  1895  were  said  to  be  due  to  an 
effort  upon  the  part  of  the  railroads  to  reduce  the  traffic  by  the  Erie 
Catisd  to  a  minimum,  and  thus  discredit  it  and  induce  the  i>eople  of  the 
State  to  vote  against  the  proposed  expenditure  of  $9,000,000  in  canal 
improvements.  To  this  end  they  cut  prices  to  very  low  figures,  often 
to  barely  enough  to  pay  lighterage  charges  at  New  York.  The  scheme 
failed,  the  people  voted  the  money,  and  iu  189G  the  rates  were  advanced. 
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The  transfer  charges  on  grain  at  Buffalo  are  believed  to  be  lumeoes- 
sarily  high,  and  one  of  the  greatest  argaaients  iu  favor  of  the  ship 
canal  is  that  it  would  do  away  with  or  materially  reduce  these  charges. 
If  it  were  certain  that  these  charges  were  to  remain  as  they  are,  and 
that  there  was  no  other  way  to  reduce  them,  the  argument  would  have 
greatly  added  force.  But  this  I  can  not  believe.  Forces  are  at  work 
which  will  tend  to  render  lake  and  canal  commerce  more  or  less  inde- 
pendent of  this  elevating  association  and  comi)el  it  to  reduce  its 
charges.  These  forces  are:  The  establishment  of  lines  of  steel  oanal 
boats  which  can  go  to  upper  lake  ports  and  then  through  the  canal; 
the  improvement  of  the  Erie  Oanal,  now  under  way,  which  will  allow 
larger  and  more  remunerative  boats  to  ply  on  lake  and  canal;  the  pos- 
sible action  of  the  State  of  New  York  in  building  a  number  of  floating 
elevators  for  the  harbor  of  Buffalo,  by  means  of  which  grain  could  be 
transferred  from  vessels  to  canal  boats  at  a  cost  of  about  i  cent  per 
bushel;  the  organization  of  the  canal  traffic  on  a  business  basis  to  run 
in  connection  with  lines  of  steamers,  the  whole  having  proper  transfer 
and  terminal  facilities  of  its  own  at  Buffalo  and  New  York;  the  com- 
pletion of  the  Canadian  Soulanges  Canal  and  other  work  in  progress 
on  the  St.  Lawrence,  which  will  give  at  mean  stages  of  the  waters  a 
through  barge  and  small- vessel  line  from  the  upper  lakes  to  Montreal, 
of  the  same  capacity  throughout  as  the  Welland  Oanal;  and  the  con- 
struction of  new  and  high- class  fireproof  elevators  with  new  and 
improved  machinery  which  can  afford  to  do  business  at  a  less  rate 
and  give  better  services  and  more  security  than  can  the  existing  com- 
bination. 

The  adoption  of  any  plan  or  the  carrying  out  of  any  improvement 
which  will  render  it  possible  to  get  along  without  using  the  ring  eleva- 
tors will  certainly  bring  about  a  great  reduction  in  transfer  charges,^ 
and  I  believe  it  quite  safe  to  estimate  that  the  near  ftiture  will  see  the 
entire  cost  of  transfer  reduced  to  about  three-quarters  of  a  cent  per 
bushel. 

For  the  past  five  years  the  average  freight  rate  on  a  bushel  of  wheat 
from  Chicago  to  Buffalo  has  been  1.75  cents,  and  the  net  transportation 
rate  after  eliminating  the  shoveling  charge  at  Buffalo  has  been  1.37 
cents.  This  does  not  include  insurance  on  the  cargo,  which  is  paid  by 
the  grain  owner. 

For  the  same  period  of  five  years  the  average  grain  rate  by  canal  on 
a  bushel  of  wheat  from  Buffalo  to  New  York  has  been  3.43  cents,  and, 
after  eliminating  the  trimming  at  Buffalo  and  shoveling  at  New  York, 
has  been  3.18  cents  per  bushel.  This  includes  insurance  on  the  cargo, 
which  is  paid  by  the  canaler. 

The  rates  charged  for  transportation  by  lake  and  canal  vary  so  greatly 
under  different  circumstances  of  supply  and  demand,  and  combinations 
among  vessel  and  railroad  managers,  that  they  do  not  furnish  a  satis- 
factory basis  for  determining  the  value  of  a  ship  canal. 

In  order  to  arrive  at  an  approximate  estimate  of  the  comparative 
value  of  a  ship  canal,  one  built  by  the  Niagara-Oswego-Oneida-Mohawk 
route  is  assumed,  and  an  effort  has  been  made  to  approximate  the  cost 
of  transporting  freight  through  it  in  large  vessels  from  Buffalo  to  New 
York,  and  in  comparison  therewith  to  ascertain  the  cost  of  the  same 
transportation  by  the  present  Erie  Canal,  by  the  Erie  Canal  as  it  is 
now  being  improved,  and  by  the  Erie  Canal  still  further  improved  to 
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permit  the  use  therein  of  barges,  each  canyiBg  1,000  to  1,500  toos  of 
freight. 

At  the  oatset  it  mast  be  stated  that  m  making  the  comparison  many 
things  have  to  be  assumed,  and  the  determination  is  in  some  respects 
largdy  a  matter  of  judgment.  The  comparison  is  not  based  entirely 
apon  calcalations  as  to  the  probable  time  which  it  would  take  a  ship  or 
fleet  of  canal  boats  to  go  through  locks  and  canal,  lake  and  river,  to 
l^ew  York,  or  vice  versa.  These  calculations  are  made,  but  the  com- 
parison is  more  definitely  based  upon  the  actual  and  probable  number 
of  trips  which  are  and  can  be  made  during  a  season  of  navigation.  Into 
this  enters  largely  the  matter  of  detention  in  harbors,  and  this,  again, 
depends  greatly  upon  the  organization  and  business  management  of 
the  traffic.  In  all  matters  I  have  endeavored  to  judge  the  future  by  the 
past  and  the  present,  giving  due  consideration  to  the  probabilities  of 
future  improvements. 

Lake  vessels  going  to  New  York  can  never  get  the  quick  dispatch 
that  they  get  at  lake  harbors.  The  conditions  in  this  busy  and  crowded 
harbor  are  such  that  aggravating  and  serious  detentions  will  occur  in 
unloading  and  loading  a  great  lake  freight  carrier,  and  particularly  so 
with  loads  of  diversified  character,  which  ordinarily  are  carried. 

A  fleet  of  canal  boats  or  barges  can  be  each  loaded  with  a  particular 
kind  of  freight  and  scattered  about,  unloaded,  and  reloaded  and  ready 
to  start  back,  under  ordinary  circumstances,  much  cheaper^  more  con- 
veniently, and  sooner  than  the  great  ship  can  if  the  business  is  properly 
managed.  The  separation  of  the  load  into  different  independent  ele- 
ments would  tend  to  expedite  business  in  the  harbor. 

The  large  vessel  would  ordinarily  have  loads  destined  to  a  number  of 
outgoing  ships  or  consigned  to  different  docks  in  the  harbor,  and  her 
upload  would  also  be  scattered  about  in  different  places.  A  large 
proportion  of  her  cargo  down  and  cargo  up  would  generally  have  to  be 
lightered  at  large  expense  of  time  and  money. 

The  canal  boats,  on  the  other  hand,  could  be  laid  alongside  ocean 
ships  and  their  load  transferred  thereto  at  the  minimum  of  expense,  or 
they  could  go  to  different  docks  to  discharge  and  receive  loads  at  a 
much  less  exi>ense  and  in  a  shorter  time  than  could  the  large  vessels. 

The  greater  rapidity  with  which  a  ship  can  traverse  the  route  between 
Buffalo  and  New  York  is  believed  to  be  fuUy  compensated  by  the 
greater  dispatch  which  a  fleet  of  canal  boats  and  barges  can  secure  at 
New  York.  The  large  steel  ship  would  have  far  greater  liability  to 
accident  and  detention  in  passage  through  the  narrow  canal,  locks, 
rivers,  and  lake  channels  than  would  wooden  canal  boats  and  barges. 
This  would  somewhat  compensate  for  the  delay  for  loading  and  unload- 
ing in  Buffalo.  Full  compensation  for  this  delay  it  is  believed  would  be 
made  by  allowing  to  the  ship  one  more  trip  during  the  season  than  to 
a  fleet  of  canal  boats  or  badges. 

Of  course,  it  is  not  intended  to  assume  that  any  ships  would  ordinarily 
do  business  simply  between  New  York  and  Buffalo.  They  would 
ordinarily  go  farther  to  uplake  ports  and  would  make  fewer  trips.  The 
supposition  is  made  simply  with  a  view  to  eliminating  all  elements  of 
lake  transportation  and  getting  on  common  ground  for  comparison  of 
the  costs  of  transiM>rtation. 

It  is  believed  that  barge  or  canal-boat  navigation  would  have  advan- 
tages over  the  system  of  fleet  navigation  now  in  vogue  on  the  Erie 
Ganal,  if  the  business  were  managed  in  the  same  manner  that  the  coast- 
wise coal-barge  transportation  business  is  managed — that  is,  by  a  more 
complete  separation  of  the  motive  power  from  the  carrying  capacity 
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and  with  no  fixed  relations  between  them.  It  is  a  study  of  this  coast- 
wise coal-transportation  basiness  that  has  led  me  to  consider  its  adapta- 
bility to  the  transportation  business  on  the  Great  Lakes  and  in  a  canal 
connecting  them  with  the  ocean. 

COASTWISE  COAIi-BARGB  TRANSPORTATION. 

There  is  a  very  large  business  on  the  Atlantic  Ooast  in  shipping  coal 
from  certain  coal-road  terminal  ports  to  other  domestic  ports. 

Previous  to  1880  this  transportation  was  almost  entirely  carried  on  in 
sailing  vessels.  In  1879  there  was  but  one  barge  line.  This  carried 
coal  to  points  on  Long  Island  Sound  as  far  east  as  New  Bedford.  At 
this  time  the  rates  of  freight  to  Khode  Island  points  were  $1.20  to  $1.60 
per  ton.  By  a  gradual  process  of  evolution,  which  is  readily  traceable, 
this  business  has  changed,  until  now  more  than  90  per  cent  of  all  coal 
shipped  goes  in  barges  towed  by  tugs. 

The  following  is  a  statement  of  the  approximate  amount  of  coal  shipped 
annually  from  the  coal  ports  named,  which  serves  to  indicate  the  magni- 
tude of  the  business: 

Tods. 

South  Amboy,  about 2,125,000 

Perth  Amboy,  ftboat 2.700,000 

Port  Reading,  about 1,100,000 

Port  Liberty,  about 1,200,000 

Hoboken,  about 2,200,000 

Weehawken,  about 1,000,000 

Guttenberg,  about 600,000 

Edgewater,  about 600,000 

Cornwall,  about 600,000 

Newburg,  al>out 1,126,000 

Kondout,  about 1,500,000 

Port  Richmond,  about 2,500,000 

Greenwich  piers,  about 2,200.000 

Total 19,160,000 

"So  figures  of  the  coal  shipments  from  ports  south  of  Philadelphia,  such 
as  Baltimore,  Newport  News,  Norfolk,  etc.,  are  available,  but  it  is  safe  to 
say  that  the  approximate  coastwise  coal  tonnage  is  from  25,000,000  to 
30,000,000  tons  annually.  There  are  now  some  twenty  barge  lines 
carrying  coal  to  all  points  on  the  coast.  Some  of  these  lines  have  more 
than  forty  seagoing  barges,  with  a  tonnage  of  35,000  to  40,000  tons. 
The  barges  vary  in  size  from  a  capacity  of  400  to  3,500  tons,  the  most 
popular  size  being  about  1,500  tons.  Most  of  these  barges  were  built 
for  the  purx)ose  for  which  they  are  used,  but  many  of  them  are  the  hulls 
of  sailing  ships  formerly  used  in  the  business  of  transporting  coal 
under  sail,  or  in  other  lines  of  business,  and  the  hulls  of  steam  colliers 
from  which  the  machinery  has  been  removed. 

By  the  business  as  now  carried  on,  coal  fs  transported  at  a  cost  not 
exceeding  one-third  of  the  cost  fifteen  years  ago. 

The  tugs  used  in  the  business  are  necessarily  powerful  seagoing  tugs, 
ordinarily  125  to  170  feet  in  length,  21  to  29  feet  beam,  and  from  500  to 
1,200 1.  H.  P.,  costing  from  $30,000  to  $70,000.  One  of  these  tugs  tows 
from  three  to  six  barges,  with  an  aggregate  load  of  3,000  to  6,<K)0  tons 
of  coal.  The  make  up  of  the  tows  is  governed  by  the  particular  tugs 
and  barges  and  the  conditions  of  the  weather. 

Each  barge  line  has  many  more  barges  than  tugs;  for  instance,  the 
Bee  Line  Transportation  Company  has  40  barges  and  4  tugs.  The  plan 
of  running  such  a  plaut  is  to  k^ep  the  tugs  moving  rapidly  and  con- 
stantly,  they  having  expensive  crews  and  rex>resenting  considerable 
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capital  invested.  They  can  and  freqaently  do  make  four  round  tripe 
in  a  month,  towing  three  loaded  barges  to  the  eastward  and  three  light 
ones  to  the  westward  between  l^ew  York  and  Boston,  Portsmouth,  or 
Portland.  The  barges,  independently  of  the  tugs,  remain  in  port  such 
time  as  may  be  necessary  for  loading  and  unloading  and  average  about 
two  trips  per  month. 

The  reasons  for  substituting  barges  for  steam  colliers  are,  that  the 
separating  of  the  power  plant  (the  tug)  from  the  cargo  carrying  capacity 
(the  barges)  leads  to  economy,  because  the  daily  cost  of  running  the 
power  plant  represented  by  tugs  is  high,  and  the  tags  do  not  have  to 
wait  for  loading  or  discharging.  As  soon  as  they  arrive  with  a  string 
of  loaded  barges  they  can  take  a  waiting  string  of  empties  and  return. 
The  daily  cost  of  running  the  carrying  capacity,  exclusive  of  towage,  is 
small,  and  if  the  barges  are  delayed  it  is  a  matter  of  small  consequence; 
also  the  fact  that  one  unit  of  power  plant  can  be  attached  to  any  one  unit 
of  carrying  capacity  gives  a  freedom  of  movement  which  could  never  be 
had  were  each  power  plant  permanently  attached  to  its  own  carrying 
capacity  as  in  a  steam  collier.  It  is  for  similai*  reasons  that  locomotives 
are  never  permanently  attached  to  freight  cars. 

The  reasons  for  substituting  barges  for  sailing  vessels  are:  The  first 
cost  per  ton  of  carrying  capacity  is  less  and  the  expense  of  running 
them  is  less,  the  added  expense  for  towing  the  barges  being  more  than 
compensated  for  by  the  fact  that  they  make  their  trips  promptly  and 
regularly,  not  being  delayed  except  by  very  severe  weather  or  fogs. 

The  development  of  this  coastwise  barge  tran8X)ortation  business  has 
been  gradual,  and  it  has  now  acquired  such  a  definite  standing  as  the 
most  economical  system  available,  and  has  assumed  such  enormous 
proportions,  that  I  have  deemed  it  proper  to  call  attention  to  it  as  an 
alternative  to  a  ship  canal,  and  to  the  advisability  of  providing  for 
such  a  traffic  between  the  Great  Lakes  and  the  sea  by  an  enlargement 
of  the  Erie  Oanal,  so  that  fleets  of  barges  of  the  most  popular  capacity 
engaged  in  the  coastwise  business  can  pass  through.  Buch  an  improve- 
ment could  be  made  at  a  cost  small  in  comparison  to  the  cost  of  a  ship 
canal  from  the  Great  Lakes  to  tide  water  sufficiently  large  to  accommo- 
date ocean  or  lake  vessels,  and  it  would,  in  my  opinion,  be  the  best 
business  proposition  which  could  be  adopted  for  giving  cheap  trans- 
portation between  the  lakes  and  the  Seaboard,  benefiting  alike  the 
people  of  the  East  and  of  the  West,  and  keeping  the  transportation 
business  in  the  hands  of  Americans. 

This  improvement  would  consist  in  the  enlargement  and  realignment 
of  the  Erie  Oanal  to  permit  the  passage,  at  fair  canal  rates  of  speed,  of 
fleets  of  barges  each  200  feet  long,  30  feet  broad,  and  10  feet  draft,  each 
carrying  about  1,500  tons  of  dead  freight,  with  locks  arranged  for  the 
passage  of  two  such  boats  at  one  lockage. 

In  transacting  the  business  of  freight  transportation  between  the  lakes 
and  the  sea,  the  advantages  of  the  division  of  the  carrying  capacity 
into  a  number  of  smaller  units  capable  of  splitting  up  at  terminal  ports 
and  going  to  difierent  ships  and  docks  and  its  separation  from  the 
power  plant,  over  the  single  united  power  plant  and  freight  carrier,  as 
represented  by  the  present  lake  freight  steamer,  would  be  nearly  as 
great  and  marked  as  it  is  in  the  transaction  of  the  freight  business 
between  coastwise  points  already  mentioned. 

Barges  of  the  size  mentioned  could  be  made  with  the  ability  to  go 
to  any  point  on  the  lakes  deemed  desirable,  and  could  pass  through 
XTew  York  Harbor  and  to  other  seaports  if  necessary  or  desirablCi  and 
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thns  brin^  in  wide  competition  and  aeeare  the  lowest  practicable  trans- 
fer and  terminal  charges  at  the  Atlantic  Seaboard  and  at  Bnffido  and 
other  lake  ports. 

The  conditions  of  the  canal  navigation  are  sach  that  it  is  not  believed 
practicable  or  desirable  to  adopt  in  its  entirety  the  system  of  manage- 
ment developed  in  the  coastwise  coal-barge  navigation  business.  Each 
unit  for  passing  through  the  locks  should  be  of  the  same  size,  and  for 
this  and  various  other  economical  reasons  it  is  believed  that  the  tog 
which  carries  no  freight  should  be  dispensed  with  and  a  steam  barge 
of  the  same  size  and  draft  as  the  ordinary  barges  substituted.  All 
arrangements  should  be  made  for  the  rapid  loading  and  unloading  of 
this  steam  barge  and  its  continuous  operation  with  such  plain  barges 
as  might  be  ready  for  it  from  time  to  time  at  the  terminal  ports.  This 
would  amount  to  a  partial  separation  of  the  carrying  capacity  from  the 
motive  power.  At  present  the  steam  system  on  the  canal  is  to  make 
up  a  fleet  of  a  steamer  and  its  consorts,  which  are  always  run  together. 
This  is  not  economical,  as  the  steamer  with  its  expensive  machinery  and 
personnd  has  to  wait  at  terminal  ports  until  all  of  its  consorts  are  ready 
for  a  trip. 

By  having  a  number  of  motorless  barges  m  excess  of  thoee  required 
to  make  up  the  fleets,  and  all  arranged  to  properly  go  with  one  another 
under  one  management,  the  same  general  economical  principles  could 
be  applied  that  now  exist  in  the  coastwise  coal  business. 

In  making  the  following  comparison  of  the  cost  of  transportation, 
the  element  of  lake  navigation  is  eliminated,  and  the  wheat,  which  is 
assumed  as  the  standard  freight,  is  supposed  to  be  brought  to  Buffalo 
for  shipment  on  to  New  York;  first,  in  the  lake  freighter  in  which  it 
came;  or  second,  by  the  present  Erie  Canal ;  or  third,  by  the  Erie  Canal 
as  it  will  be  when  the  pending  improvements  are  completed,  using  in 
both  cases  fleets  of  canal  boats  consisting  of  a  steamer  and  three  to  five 
ordinary  canal  boats;  or  fourth,  by  the  Erie  Canal  enlarged  to  accom- 
modate 1,500-ton  barges,  a  fleet  consisting  of  one  steam  barge  and  three 
motorless  barges  witti  the  business  conducted  as  at  present;  or  fifth, 
conducted  upon  the  same  general  business  principles  which  govern  the 
coastwise  coal  transportation  business. 

The  cost  of  transportation  by  the  present  Erie  Canal  is  based  upon 
existing  conditions  and  figures  and  data  secured  from  men  engaged  in 
the  business  of  running  fleets  of  steam  canal  boats  and  their  consorts. 
A  brief  description  of  the  development  of  steam  navigation  on  the  Erie 
Canal  and  its  present  condition  is  here  given.  No  attempt  has  been 
made  to  figure  on  the  cost  of  transportation  by  horse  boats,  as  this  sys- 
tem is  passing  away  and  can  have  no  place  in  the  enlarged  canals  of 
the  ftiture. 

STEAM  PBOPULSION  ON  THE  BBIE  CANAL. 

The  first  impetus  given  to  the  construction  and  use  of  steam  canal 
boats,  especially  designed  for  use  on  the  Erie  Canal,  was  afforded  by  the 
passage  on  April  28, 1871,  of  a  State  law  which  was  intended  to  foster 
and  develop  Hie  introduction  of  steam  and  other  motors  for  the  pro- 
pulsion of  boats. 

This  law  provided  for  the  payment  of  an  award  of  $100,000  for  such 
inventions  or  devices,  not  exceeding  three  in  number,  as  should  be  found 
satisfiietorily  adapted  to  the  purpose.  Only  one  steamboat  was  offli- 
oially  ocnsidered  during  the  season  oi  1871;  but  during  the  season  of 
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1872  twelve  steamerR  were  presented  for  observation,  only  three  of 
which,  however,  made  the  required  three  round  trips  between  Few 
York  and  Buffalo.  Investigations  were  continued  during  the  season 
of  1873,  when  five  new  steamboats  were  brought  to  the  attention  of  the 
commission  having  the  matter  in  charge. 

Since  then  the  permanent  introduction  of  steam  canal  boats  has  been 
assured,  and  many  improvements  have  been  made  upon  the  earlier 
models.  The  prevailing  number  of  boats  at  the  iM^sent  time  in  a  fleet 
oi>erated  by  steam  power  consists  of  one  steamer  and  three  consorts, 
making  four  boats  in  alL  The  general  arrangement  is  for  the  steamer 
to  push  one  consort  ahead  and  to  tow  two  boats  coupled  together 
behind.  The  steamer  and  its  immediate  consort  are  rigidly  connected 
f^t  the  bow  of  the  former  and  at  the  stem  of  the  latter.  The  coupling 
is  double,  consisting  of  a  connecting  arm  on  each  side  hooking  into  a 
spring  buffer  and  operated  by  a  lever  in  such  a  way  as  to  bring  a  strain 
upon  the  powerful  spring  of  the  buffer,  thus  drawing  the  two  boats 
securely  together.  In  addition,  the  boats  are  further  secured  by  lines 
drawn  taut  by  a  windlass.  The  other  two  consorts  are  also  coupled 
together,  stem  to  stem,  forming  <^  double  headers,"  and  are  towed 
behind  by  hawsers  usually  600  feet  long. 

Some  of  the  more  powerful  steamers  tow  two  double  headers,  in 
which  case  the  fleet,  including  the  steamer,  comprises  six  boats.  This 
practice  is  rather  limited,  the  method  being  employed  by  but  few 
steamers. 

The  usual  crew  employed  on  a  fleet  of  one  steamer  and  three  consorts 
consists  of  seven  men,  who  are  regularly  employed  by  the  month,  and 
^twoeztra  men,or  trippers,  who  are  paid  by  the  day.  These  trippers  are 
only  hired  during  the  trip  through  the  Erie  Ganal.  When  taken  on  at 
Buffalo,  they  are  discharged  at  Troy,  and  when  engaged  at  the  latter 
place  their  services  are  dispensed  with  on  arrival  at  Buffalo.  Thus, 
when  making  a  trip  between  Buffalo  and  New  York,  the  crew  employed 
while  towing  through  the  Erie  Ganal  consists  of  nine  men,  and  of 
seven  men  while  engaged  in  navigating  the  Hudson  Biver  and  in  the 
harbor  at  New  York. 

The  whole  fleet  is  in  command  of  a  captain,  who  has  immediate 
charge  of  the  steamer  and  her  accompanying  consort.  He  is  assisted 
by  two  engineers  and  two  steersmen.  No  firemen  are  employed,  the 
engineers  doing  the  firing  of  the  boilers  in  addition  to  their  other 
duties.  The  crew  of  the  two  consorts  consists  of  four  men,  two  of  whom 
are  regularly  employed,  the  other  two  being  engaged  temporarily  while 
towing  through  the  canal,  as  previously  stated. 

Subsistence  is  generally  furnished  under  an  arrangement  with  the 
captain,  who  is  allowed  50  cents  per  day  for  each  man,  and  from  this 
he  employs  the  necessary  cooks  and  purchases  the  necessary  provisions. 

The  fleets  are  run  day  and  night,  the  watches  being  six  hours  long 
each,  the  crew  being  thus  alternately  six  hours  on  and  off  duty. 

Anthracite  coal  is  the  fuel  ordinarily  burned  in  these  steamers,  the 
grade  known  as  egg  size  being  generally  used.  The  capacity  or  the 
coal  bunkers  is  from  8  to  9  tons,  not  sufficient  for  a  trip,  so  that  the 
supply  has  to  be  replenished  en  route,  Little  Falls,  Syracuse,  Troy,  and 
the  two  termini  being  the  usual  coaling  stations.  In  going  west,  in 
some  instances,  sufficient  coal  is  taken  on  at  New  York  to  serve  the 
journev,  the  surplus  beyond  the  capacity  of  the  ooal  bunkers  being 
canied  on  the  consort  adjoining  the  steamer. 

The  steamers  also  carry  two  fresh-water  tanks  for  use  of  the  boilers 
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while  on  the  lower  Hudson  Biver,  their  combined  capacity  being  1,100 
gallons. 

The  coal  consumption  averages  about  40  tons  for  a  round  trip,  con- 
suming thirty  days,  or  one  month.  The  general  assumption  is  that  two 
tons  is  the  daily  coal  consumption  while  running,  and  one  quarter  of  a 
ton  while  in  port. 

The  average  time  of  making  a  single  trip  between  Buffalo  and  J^ew 
York  is  nine  days,  of  which  seven  days  are  consumed  in  the  Erie  Canal 
and  the  other  two  in  the  Hudson  Biver.  This  would  make  the  running 
time  of  a  steamer  between  the  points  given  eighteen  days,  and  would 
allow  for  twelve  days  in  port,l3ix  days  at  each  end. 

The  cost  of  steamers  ranges  from  $6,500  to  $10,000  each.  Except  a 
little  difference  as  to  models,  the  construction  of  these  boats  is  practi- 
cally the  same  as  the  best  class  of  horse  boats.  They  are  built  both 
with  pine  and  with  oak  sides.  The  pine-side  boats  have  the  oak  frames 
at  bow  and  stern,  but  the  midship  portion  is  made  of  pine  instead  of 
oak,  as  in  the  other  case.  The  pine- side  boats  are  the  cheaper  ones. 
The  cost  given  includes  the  machinery,  engine  and  boilers,  the  price 
of  which,  separately,  ranges  from  $2,500  to  $4,500.  Consorts  cost  about 
$2,500  to  $3,000  each.  The  usual  dimensions  of  the  steamers  are: 
Length,  97  feet;  breadth,  17  feet  10  inches;  depth,  9  feet;  the  gross 
tonnage,  130  tons,  and  the  net  tonnage,  106  tons.  The  engines  employed 
are  usually  ordinary  compound  engines — diameter  of  cylinder,  10  inches 
and  22  inches,  with  16-inch  stroke.  Many  of  the  boilers  are  of  the 
horizontal  type,  about  8  feet  long  and  about  7  feet  diameter,  frirnished 
with  2^inch  direct  and  3-inch  return  tabes.  The  cost  of  a  good  four- 
boat  steam  fleet,  consisting  of  one  steamer  and  three  consorts,  will 
average  as  below: 

steamer $8,600 

Three  oonBortBy  each  $3,000 9,000 

Total 17,500 

The  rates  of  insurance  for  steamers  are,  respectively,  1^  per  cent  for 
first-class,  2  per  cent  for  second-class,  and  2^  per  cent  for  third-class 
boats.  For  boats  that  are  towed  the  rates  for  first-class  boats  are  1  per 
<;ent,  for  second-class  boats  1^  i>er  cent,  and  for  third-class  boats  2 
percent. 
For  insuring  cargoes  the  following  rates  prevail: 

30  cents  on  $100  value  carried  on  first-class  boats. 
40  cents  on  $100  value  carried  on  second-class  boats. 
60  cents  on  $100  value  carried  on  third-class  boats. 
The  custom  prevails  for  the  canaler  to  pay  the  insurance  on  his  cargo 
going  down  but  not  coming  up.    The  average  cargo  of  wheat  carried 
east  by  a  fleet  of  one  steamer  and  three  consorts  is  900  tons,  or  30,000 
bushels,  apportioned  as  follows: 

Buihela. 

Steamer  (162  tone) 5,400 

Three  consorts,  246  tonB,  or  8,900  baahel8y  eaoh 24,600 

Total  tonnage 30,000 

eqnal  toOOOtoBS. 

Betuming  from  New  York  to  Buffalo,  or  west,  the  fleet  will  carry 
from  500  to  600  tons  of  coarse  freight,  such  as  salt,  cement,  iron,  etc. 
The  steamer  will  carry  from  130  to  140  tons  and  the  consorts  from  140 
to  160  tons  each.    The  rates  per  ton  will  range  from  45  to  60  oents. 
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althongh  dnring  the  season  of  1896  coarse  freight  has  at  timee  been 
carried  for  from  25  cents  to  35  cents  per  ton.  The  insarance  of  the 
retnrn  freight  west  is  borne  by  the  shipper;  the  item  of  insarance  on 
np  freight  is  left  out  in  makiug  a  comparison  as  to  the  cost  of  trans- 
portation by  different  systems. 

The  following  table  shows  the  average  rate  of  wages  and  cost  of 
subsistence  per  mouth  of  a  4-boat  steam  fleet— one  steamer  and  three 
consorts: 

Tablb  No.  23. 


Cnw. 


Steamer  and  one  consort: 

Captain 

First  engineer,  licensed 

Second  engineer 

Wheelmen  or  steersmen,  $35  each.... 
Two  consorts  in  tow: 

Captain 

M  neelraan  or  steersman 

Deck  hands,  16  days  each,  $1.25  each. 

Sobaistence,  182  days,  at  50  cents 


Total  wages  and  board,  one  month,  say  one  trip . 


No. 


Rate 


r 


7$ 

60 
85 
40 
91 


COST    OP    TBANSPOBTATION. 

The  tables  which  follow  represent  my  determination  of  the  cost  of 
transportation  by  various  cauals  and  systems. 

•  COST  OP  TRANSPORTATION  BY  SHIP  OANAL. 

The  following  table  gives  the  estimated  cost  of  transportation  by 
a  ship  canal  from  Lake  Erie  at  Buffalo  to  New  York  City,  the  canal 
assumed  to  be  of  the  proportions  named  herein,  and  to  be  built  by  the 
Oswego  route,  the  route  regarded  by  me  as  most  desirable  for  a  ship 
canal.  It  is  estimated  that  a  ship  could  make  from  8  to  12  trips  during 
a  season,  and  an  average  of  10  trips  is  assumed.  If  a  ship  canal  were 
built  by  the  St.  Lawrence-Ohamplain  route,  which  is  244  miles,  or  50 
per  cent,  longer  than  the  Oswego  route,  the  number  of  trips  which 
could  be  made  during  a  season  of  navigation  between  Buffalo  and  New 
York  would  not  average  more  than  8  or  9,  and  a  ship  canal  by  this 
route  would  be  far  less  able  to  compete  with  the  smaller  canals  than 
would  the  ship  canal  by  the  Oswego  route  considered  herein. 

In  the  preparation  of  this  table  of  cost  information  derived  firom 
many  sources  has  been  used.  A  number  of  the  managers  of  lake  lines 
have  kindly  fiirnished  information  of  the  cost  of  running  vessels.  It 
has  been  endeavored  to  reduce  the  data  thus  obtained  to  the  conditions 
which  will  exist  in  the  navigation  of  the  canal. 

The  ordinary  rates  of  insurance  on  the  lakes  are  3  to  3}  -per  cent  on 
steel  vessels.  No  insurance  man  interviewed  thinks  that  the  rates 
would  be  less  for  vessels  navigating  the  canal,  while  many  announced 
that  they  would  be  higher,  owing  to  the  increased  danger  of  running 
aground  in  a  shallow  and  contracted  channel  and  consequent  damage 
to  hull,  where  the  canal  sides  and  bottom  were  composed  of  rock,  and 
to  the  danger  of  collision  at  locks  and  with  opposing  vessels.  A  rate 
of  3^  per  cent  is  assumed. 

The  rates  of  insurance  on  cargoes  from  Lake  Michigan  ports  to  Buf- 
folo  are  from  30  to  33  cents  per  $100  value.    Most  of  the  insurance  men 
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Interviewed  state  that  in  their  opinion  th  e  rate  of  insurance  between  Buf- 
falo and  New  York  would  be  considerably  higher  than  this.  A  rate  of 
35  cents  per  $100  is  assumed.  Insurance  is  estimated  on  down  cargoes 
of  wheat,  to  make  the  conditions  correspond  to  those  on  the  Erie  Canal, 
where  the  canaler  pays  the  insurance.  On  up  freight  no  insurance  is 
estimated  for  the  opposite  reason.  For  determination  of  insuranoe^ 
wheat  is  estimated  in  all  cases  at  75  cents  per  busheL 

As  in  the  case  of  the  smaller  canal  traf&c,  one-third  cargoes  of  up 
freight  are  estimated. 

Two  tables  are  given  for  the  same  ship,  valued  at  the  same  amount, 
and  run  with  the  same  crew,  the  first  table  under  the  supposition  that 
the  lake  channels,  harbors^  etc,  have  been  sufficiently  improved  to  allow 
vessels  of  20  feet  draft  to  navigate  them,  and  that  the  ship  is  loaded  to 
this  draft,  carrying  7,000  tons  of  freight. 

Tablb  No.  24.— ^<p  Canal,  Buffalo  la  iTfw  Tort,  Omoogo  route. 

Steel  lake  freighter  of  largest  class  drawing  16  feet  and  carrying  5,000  tons,  or  108,667 
bnshels  of  wheat  at  a  trip,  making  ten  trips  annually.  Wheat  transported  down 
annually,  50,000  tons,  or  1,666,667  bnshels.  Ketum  np,  one-third  loads  misceUaneooa 
freight,  aggregating  16,667  tons  annually.  Steamer  valae,  $250,,000.  Value  per  ton 
oi  carrying  capacity  at  16  feet  draft,  $50. 

SBASON'S  XZPKNSE0. 

Waeee  and  Bubststenoe $9,814.95 

Fuel,  oil,  waste,  ete 9,760.00 

Ordinary  repairs 1,500.00 

Insurance  on  steamer 8,750.00 

Insurance  on  wheat 4,375.00 

Interest  on  costatOper  cent «.  15,000.00 

Deterioration,  etc..  at  6  percent 15,000.00 

Miscellaneous  small  expenses.. •••••••• 750.00 

Total 64,449.25 

Assuming  all  np  freight  reduced  to  wheat,  there  wonld  be  the  equiv- 
alent of  1,666,667+555,556=2,222,222  bushels  of  wheat  carried,  and  the 
cost  of  transportation  would  be  2.81  cents  per  bushel,  or  94  cents  per  ton. 

Tablb  No.  25.— iSTilp  ooimI,  Bugalo  to  New  York,  Oswego  rouU. 

Bteel  lake  freighter  of  largest  type,  drawing  20  feet  and  carrying  7,000  tons,  or 
233,833  bushels,  of  wheat  at  a  trip,  making  10  trips  annually;  wheat  transported 
down  annually  70,000  tons,  or  2,333,333  bushels;  return  up,  one-third  loads  miscel- 
laneous freight,  aggregating  23,333  tons  annually;  steamer  yalue^  $250,000;  yalue 
per  ton  of  carrying  capacity  at  20  feet  draft,  $35.71. 

SBASOlll'S  BJOraKSBS. 

Waffes  and  subsistence $9,314.96 

Fuel,  oil,  waste,  etc • 11,675.00 

Ordinary  repairs • 1,800.00 

Insurance  on  steamer  ...••.....•• 8,750.00 

Insurance  on  wheat 6,125.00 

Interest  on  cost,  6  per  cent • 15,000.00 

Deterioration,  etc..  6  per  cent 15,000.00 

MisceUaneous  small  expenses..... ••• 750.00 

Total ^. 68,414.25 

Assuming  all  up  freight  reduced  t<o  wheat,  there  would  be  the  equiv- 
alent of  2,333,333+777,777=3,000,000  bushels  of  wheat  carried,  and  the 
cost  of  transportation  would  be  2.28  cents  per  bushel,  or  76  oents  per  ton. 
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OOST  OF  TRANSPORTATION  BY  PRESENT  ERIE  OANAJU 

Tablk  No.  26.— iVtfMiil  Brie  Ckuuil,  Buffalo  to  New  TorJe,  four-hoat  fieete. 

Fleet  ooneiBting  of  one  steam  oanal  boat  and  three  consorts,  first  class.  Steamer 
carries  162  tons,  or  5,400  bushels  of  wheat;  each  consort  carries  246  tons,  or  8,200 
bushels  of  wheat;  fleet  loaded  carries  900  tons,  or  30,000  bushels  of  wheat,  making 
7  trips  annually.  Wheat  transported  down  annually,  6,300  tons,  or  210,000  bushels. 
Return  up  freight,  one-third  toads  miscellaneous,  2,100  tons.  Present  transfer 
charges  at  Buffalo,  1.3  cents  per  bushel  of  wheat.  Estimated  transfer  ohargea  at 
Buffalo,  25  cents  per  ton  of  up  freight. 

Steamer  value $8,500 

3oon8OTtaat$3,000 9,000 

Investment 17,501^ 

Yalae  of  carriers  per  ton  of  oairying  capacity : 

Steamer $52.47 

Consort 12.19 

Fleet 19.44 

8KA80K'S  expenses. 

Waffes  and  subsistence $2,962.00 

Fuel,  oil,  waste,  and  extra  towing  on  canal 1,400.00 

Ordinary  repairs 196.00 

Insurance  on  fleet 217.50 

Insurance  on  wheat • ••••  472.60 

Interest  on  investment  at  6  per  cent 1,050.00 

Deterioration,  etc.,  at  6  per  cent • 1,060.00 

MiBcellaneons  small  ezpensea 100.00 

7,468.00 
Transfer  at  Buffalo— 

On  210,000  bushels  of  wheat 2,730.00 

On  2,100  tons  of  np  freight 625. 00 

10,723.00 

Assuming  np  freight  reduced  to  wheat,  there  would  be  the  equivalent 
of  210,000+70,000 =280,000  bushels  of  wheat  carried,  and  the  co8t  for 
transportation,  including  transference  at  Buffalo,  would  be  8.81  cents 
per  bushel,  or  $1.27  per  ton. 

Under  the  same  assumption,  if  the  transfer  charges  on  wheat  at 
Buffalo  were  reduced  to  three-fourths  of  a  cent  per  bushel,  the  cost  of 
transportation,  including  transference  at  Buffalo,  would  be  3.42  cents 
per  bushel,  or  $1.14  per  ton. 

Under  the  same  assumption  and  eliminating  all  transfer  charges 
entirely,  the  cost  of  transportation  on  wheat  would  be  2M  cents  per 
bushel,  or  89  cents  per  ton. 

If  to  this  latter  cost  per  bushel  we  add  the  trimming  charge  in  Buffalo 
and  the  shoveling  charge  in  New  York,  charges  paid  by  the  canaler 
and  included  in  his  freight  bill,  we  have  2.88  cents  per  bushel  as  repre- 
senting the  cost  of  transportation  of  a  bushel  of  wheat  by  four-boat 
fleets  on  the  canal  at  the  present  time  and  in  accordance  with  present 
customs,  all  on  the  assumption  that  one-third  loads  back  are  obtained, 
at  rates  equivalent  to  the  down  rates  on  wheat. 

Tablb  No.  27.— Piret«ii<  Brie  Canal,  Buffalo  to  Kew  Tcrh,  eig-hoa*  fleeU. 

Fleet  consisting  of  one  steam  oanal  boat  and  five  consorts,  flrst-olass.  Steamer  ear- 
ries  150  tons,  or  5,000  bushels  of  wheat ;  each  consort  carries  246  tons,  or  8,200  bnshels 
of  wheat;  fleet  loaded  carries  1,880  tons,  or  46,000  bushels  of  wheat,  making  seTon 
trips  annually:  wheat  transported  down  annually.  9,660  tons,  or  822,000  bnshels; 
return  up  fireiglit,  one-third  loads  miscellaneous,  8,220  tons;  present  transfer  dhargea 


Digitized  by 


Google 


3210   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  B.  ARMY. 

tA  BnffalOy  1.8  cents  per  basbel  of  wheat;  estimated  transfer  charges  at  Buffalo,  25 
cents  per  ton  of  np  freight. 

Steamer  value $9,000 

5  consorts,  at  $3,000 15,000 

Inyestment 24,000 

Value  of  carriers  per  ton  of  carrying  capacity: 

Steamer $00.00 

Consort 12.19 

Fleet 17.39 

BB  A  son's  EXPKNSKS. 

Wans  and  subsistence $4,275.00 

Fmel,  oil,  waste,  and  extra  towing  on  caual 1,813.50 

Ordinary  repairs 240.00 

Insurance  on  fleet 285.00 

Insurance  on  wheat 724.50 

Interest  on  investment  at  6  per  cent 1,440.00 

Deterioration,  etc.,  at  6  per  cent 1,440.00 

Miscellaneous  small  expenses •••••..•• ••  125.00 

10,843.00 
Transfer  at  Buffalo — 

On  322.U00  bushels  of  wheat 4^188.00 

Ob  3,220  tons  of  up  freight 805.00 

Total 15,334.00 

AsBomiiig  np  freight  reduced  to  wheat,  there  woald  be  the  eqaivalent 
of  322,000+107,333=429,333  bushels  of  wheat  carried,  and  the  cost  for 
transportation,  including  transference  at  Buffalo,  would  be  3.56  cents 
per  bushel,  or  $1.17  per  ton. 

Under  the  same  assumption,  if  the  transfer  charges  on  wheat  at  Buf- 
falo were  reduced  to  three-fourths  of  a  cent  per  bushel,  the  cost  of  trans- 
portation, including  transference  at  BuffieJo,  would  be  3.11  cents  per 
bushel,  or  $1.04  per  ton. 

Under  the  same  assumption,  and  eliminating  all  transfer  charges,  the 
cost  of  transportation  on  wheat  would  be  2.41  cents  per  bushel,  or  80 
cents  per  ton. 

If  to  this  latter  cost  per  bushel  we  add  the  trimming  charges  at 
Buffalo  and  the  shoveling  charge  at  New  York,  charges  paid  by  the 
canaler  and  included  in  his  freight  bill,  we  have  2.63  cents  as  represent- 
ing the  cost  of  transportation  of  a  bushel  of  wheat  by  six-boat  fleets 
on  the  canal  at  the  present  time  and  in  accordance  with  present  cus- 
toms, all  on  the  assumption  that  one-third  lokds  back  are  obtained  at 
rates  equivalent  to  the  down  rates  on  wheat. 

OOST  OF  TBANSPOBTATION  BY  IMPROVED  EBIB  OANAL. 

The  Brie  Canal  is  being  improved  by  the  State  of  New  York,  so  that 
when  the  work  is  finally  completed  it  will  be  passable  by  boats  drawing 
8  feet  of  water.  One  tier  of  the  locks  is  being  lengthened  so  that 
each  lock  will  accommodate  two  boats  each  115  feet  long  and  of  the 
present  width.  At  four  places — ^Lockport,  Newark,  Little  Falls,  and 
Oohoes — where  there  are  several  locks  close  together,  it  is  intended  to 
substitute  for  several  locks  of  ordinary  type  mechanical  lift  locks  of 
some  form.  At  the  present  time  boats  draw  6  feet  of  water,  and  at 
each  un lengthened  lock  the  fleet  has  to  be  broken  up,  each  boat  passed 
through  separately,  and  the  whole  combined  into  a  fleet  below  the 
lock.    With  the  locks  lengthened^  each  double  unit  making  up  the  fleet 
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can  be4p«M8ed  through  at  one  lockage,  thus  saving  much  time,  which 
will  be  materially  augmented  by  the  saving  of  time  at  the  mechanical 
lifts  to  be  Bubstitated  for  flights  of  locks. 

The  result  of  this  improvement  will  be  that  boats  of  greatly  increased 
capacity  can  pass  through  the  canal  in  much  less  time  than  is  at  present 
possible. 

Under  the  new  conditions  it  is  believed  that  it  will  be  entirely  feasible 
for  the  fleets  to  make  9  to  11  trips  each  season,  depending  on  the  business 
management  and  dispatch  at  terminals*  In  the  following  table  9  trips 
annually  are  allowed: 

Tabub  No.  2S,— Improved  Erie  Canal,  Buffalo  to  Nem  York,  f<mr-hoai  fleeU. 

Fleet  consiating  of  one  steam  canal  boat  and  three  consorts,  first  class.  Steamer 
carries  300  tons,  or  10,000  bushels  of  wheat;  each  consort  carries  400  tons,  or  13,333 
bnshels  of  wheat;  fleet  loaded  carries  1,500  tons,  or  50,000  bashels  of  wheat,  making 
9  trips  annually.  Wheat  transported  down  annually,  13,500  tons,  or  450,000  bushels; 
return  up  freight,  one-third  loads  miscellaneous,  4,500  tons ;  present  transfer  charges 
at  Buffalo,  1.3  cents  per  bushel  of  wheat.  Estimated  transfer  charges  at  Buffalo,  25 
cents  per  ton  of  up  freight. 

Steamer  Talue $10,000 

Three  consorts,  at  $3,500 10,500 

Inyestment 20,500 

Yaine  of  carriers  per  ton  of  carrying  capacity : 

Steamer $37.04 

Consorts 8.75 

Fleet 13.68 

SSABON'B  EZFKN8S8. 

Wages  and  subsistence $3,174.00 

Fuel,  oil,  waste,  etc 1,962.50 

Ordinary  repairs 225.00 

Insurance  on  fleet 255.00 

Insurance  on  wheat ...« 1,012.50 

Interest  on  investment  at  6  per  cent 1, 230. 00 

Deterioration,  etc.,  at  6  per  cent 1,230.00 

Miscellaneous  small  expenses  ..•••..•• 150.00 

9,239.00 
Transfer  charges  at  Buffalo— 

On  450. 000  bushels  of  wheat 5,850.00 

On  4,500  tons  of  up  fireight 1, 125. 00 

Total 16,214.00 

Assuming  up  freight  reduced  to  wheat,  there  would  be  the  equivalent 
of  450,000  +  150,000  =  600,000  bushels  of  wheat  carried,  and  the  cost 
of  transx)ortation,  including  transference  at  Buffalo,  would  be  2.70  cents 
per  bushel,  or  90  cents  per  ton. 

Under  the  same  assumption,  if  the  transfer  charges  on  wheat  at  Buf- 
falo were  reduced  to  three-fourths  of  a  cent  per  bushel,  the  cost  of 
transi)ortation  and  transference  at  BuffcJo  would  be  2.29  cents  per 
bushel  of  wheat,  or  76  cents  per  ton. 

Under  the  same  assumption  and  eliminating  all  transfer  charges  the 
cost  of  transportation  on  wheat  would  be  1.54  cents  per  bushel,  or  51 
cents  per  ton. 

K  to  this  latter  we 'add  the  trimming  charge  at  Buffalo  and  the  shov- 
eling charge  at  New  York,  charges  now  paid  by  the  canaler  and  included 
in  bis  freight  bill,  we  have  1.76  cents  per  bushel,  which  will  fairly  repre- 
sent the  cost  according  to  present  customs  of  transporting  a  bushel  of 
wheat  by  four-boat  fleets  on  the  new  Erie  Canal  when  the  improvements 
under  way  are  completed,  all  on  the  supposition  that  one-third  loads 
back  are  obtained  at  rates  equivalent  to  tiie  down  rates  on  wheat. 
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Table  No.  29.— Improved  Erie  Canal,  SVffalo  io  Kew  York,  six-hoai  fleett. 

Fleet  conaistin^  of  one  steam  oanal  boat  and  five  consorts.  Steamer  carries  285 
tons,  or  9,500  bashels  of  wheat;  each  consort  carries  400  tons,  or  13,333  bnshels  of 
wheat;  fleet  loaded  carries  2,285  tons,  or  76,167  bnshels  of  wheat,  making  9  trips 
annnaUy.  Wheat  transported  do  wn  annually,  20,565  tons,  or  685,500  bnshels.  Retarn 
up  freight,  one-third  loads  miscellaneoos,  6,855  tons.  Present  transfer  charges  at 
BnfialOy  1.3  cents  per  bushel  of  wheat.  Estimated  transfer  charges  at  BuD'alo^  25 
cents  per  ton  of  up  freight. 

Steamer  valne $10,000 

5  consorts  at  $3,500 17,500 

Investment 27,600 

Valne  of  carriers  per  ton  of  carrying  capacity: 

Steamer $37.04 

Consort 8,75 

Fleet 12.04 

season's  expenses. 

Wages  and  snbelstenoe $4,725.00 

Fuel,  oil,  waste,  etc 2,453.00 

Ordinary  repairs 837.00 

Insurance  on  fleet 325.00 

Insurance  on  wheat 1,542.87 

Interest  on  investment  at  6  per  cent 1,650.00 

Deterioration,  etc.,  at  6  per  cent 1,650.00 

liiaoellane«ns  small  expenses • 200.00 

12;  882. 87 
Transfer  oharges  at  Buffalo— 

On  685,000  bnshels  of  wheat 8,911.50 

On  6,855  tons  of  up  freight 1,718.75 

Total 28,607.62 

Assaming  up  freight  reduced  to  wheat,  there  would  be  the  equivalent 
of  685,600  +  228,500=914,000  bushels  of  wheat  carried,  and  the  cost  of 
transportation,  including  transference  at  Buffalo,  would  be  2.57  cents 
per  bushel,  or  86  cents  per  ton. 

Under  the  same  assumption,  if  the  transfer  charges  on  wheat  at  Buf- 
SeJo  were  rednced  to  three  fourths  of  a  cent  per  bushel,  the  cost  of  trans- 
I>ortation  and  transference  at  Buffalo  would  be  2.16  cents  per  bushel,  or 
72  cents  per  ton. 

Under  the  same  assumption  and  eliminating  all  transfer  charges,  the 
cost  of  trtfnsxK)rtation  on  wheat  would  be  1.41  cents  per  bushel,  or  47 
cents  per  ton. 

If  to  this  latter  we  add  the  trimming  charge  at  Buffalo  and  the 
shoveling  charge  at  New  York,  charges  now  paid  by  the  canaler  and 
included  in  his  freight  bill,  we  have  1.63  cents  per  bushel,  which  will 
fairly  represent  the  cost,  according  to  present  customs,  of  transporting 
a  bushel  of  wheat  by  six-boat  fleets  on  the  new  Erie  Canal  when  the 
improvements  under  way  are  completed,  all  on  the  supposition  that  one- 
third  loads  back  are  obtained  at  rates  equivalent  to  the  down  rates  on 
wheat. 

COST  OF    TBAKSPOBTATIOIT  BY  LABGE   BABGB  OANAL,  EBIB  OANAI. 

BOUTS. 

The  next  table  gives  the  estimated  cost  of  transportation  by  an 
improved  Erie  Canal  to  give  passage  for  barges  30  feet  broad,  200  feet 
long,  and  drawing  10  feet  of  water,  the  locks  reduced  in  number  and 
arranged  to  give  passage  to  two  such  barges  at  one  lock,  with  mechan- 
ical lifts  to  replace  flights  of  locks  where  advisable,  all  on  the  8npi>08i- 
tion  that  the  business  is  managed  as  at  present  by  fleets  consisting  of 
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one  steam  barge  and  three  motorless  consorts,  running  between  Buffalo 
and  New  York.  Barges  all  estimated  strong  enough  for  running  on 
the  Great  Lakes,  but  insurance  is  only  computed  at  «anal  rates. 

It  would  probably  not  be  found  practicable  to  run  boats  of  this  size 
and  capacity  in  larger  fleets  than  the  four  mentioned.  The  crowded 
condition  of  the  Hudson  Kiver  and  the  necessity  of  keeping  full  con- 
trol of  the  fleet  in  its  waters  would  probably  render  it  impracticable  to 
run  a  six-boat  fleet 

Tablb  No.  Z^,—8uggnUd  hiurge  canal,  Buffalo  to  New  York,  four-boat  fleeU. 

Fleet  oonsiRting  of  one  steam  barge  and  three  oonsorts,  each  200  feet  long.  SO  feet 
wide,  and  10  feet  draft.  Steam  barj;e  carrieB  1,200  tons,  or  40,000  basbele,  of  wheat: 
each  consort  carries  1,500  tons,  or  50,000  bushels,  of  wheat;  fleet  loaded  carries 5,700 
tons,  or  190,000  buHhels,  of  wheat,  making  9  trips  annually.  Wheat  transported  down 
annually  51,300  tons,  or  1,710,000  bnshels;  return  up  freight  one-third  loads  miscel- 
laneons  freight,  17,100  tons  annually ;  present  transfer  charges  at  Buffalo,  1.3  cents 
per  bushel  of  wheat;  estimated  transfer  charges  at  Bnifalo,  26  cents  per  ton  of 
np  freight. 

Value  steam  barge $25,000 

Value  three  ooDsorts,  at  $12,000 36,000 

InTestment 61,000 

Value  of  carriers  per  ton  of  carrying  capacity — 

Steam  barge $20.83 

Consorts 8.00 

Fleet 10.70 

season's  BXPKNSE8* 

Wages  and  snbsisteiioe $4,840.00 

Fnel,  oil,  waste,etc 3,435.00 

Ordinary  repairs 350.00 

Insurance  on  fleet -. 735.00 

Insurance  on  wheat 3,847.50 

Interest  on  investment  at  6  per  cent 3,660.00 

Deterioration,  etc.,  at  6  per  cent 3,660.00 

Miscellaneoiis  small  expenses • 200.00 

20,727.50 
Transfer  at  Boffalo^ 

On  1,710,000  bnshels  of  wheat,  at  1.8  cents 22,230.00 

Onl7,100toBSof  apf^lght 4,275.00 

Total 47,232.50 

Assuming  all  up  freight  reduced  to  wheat,  there  would  be  the  equiv- 
alent of  1,710,000+570,000=2,280,000  bushels  of  wheat  carried,  and 
the  cost  for  transportation  and  transference  at  Buffalo  would  be  2.07 
cents  per  bushel,  or  69  cents  per  ton. 

Under  the  same  assumption,  if  the  transfer  charges  on  wheat  at 
Buffalo  were  reduced  to  three-quarters  of  a  cent  per  bushel,  the  cost 
of  transportation,  including  transference  at  Buffalo,  would  be  1.66 
cents  per  bushel,  or  56  cents  per  ton. 

Under  the  same  assumption,  and  eliminating  all  transfer  charges  at 
Buffalo,  the  cost  of  transportation  on  wheat  would  be  0.91  of  a  cent 
per  bushel,  or  30  cents  per  ton. 

If  to  this  latter  we  add  the  trimming  charge  at  Buffalo  and  shovel- 
ing charge  at  New  York,  charges  paid  by  the  canaler  and  included  in 
his  freight  bill,  we  have  1.13  cents  per  bushel,  which  will  &irly  rep- 
resent the  cost  according  to  present  custom  of  transporting  a  bushel 
of  wheat  by  a  barge  canal  of  the  size  indicated  herein,  all  on  the  sup- 
position that  one-third  loads  back  are  obtained  at  rates  equivalent  to 
the  down  rates  on  wheat. 
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The  next  table  gives  the  estimated  cost  of  transportation  by  this 
improved  Erie  Canal,  on  the  supposition  that  the  business  is  con- 
ducted on  the  same  general  lines  as  the  coastwise  coal-barge  transpor- 
tation business,  with  steam  and  motorless  barges  properly  proportioned 
in  numbers  to  allow  the  steamers  to  work  continuously  and  the  bar^ea 
to  take  the  necessary  time  for  loading  and  unloading. 

In  the  estimate  herewith  it  is  assumed  that  with  each  steamer  there 
are  provided  four  barges;  that  the  steamer  makes  12  trips  during  the 
season  and  each  barge  9  trips;  and  that  a  moving  fleet  consists  of  one 
steam  and  three  motorless  barges.  The  proper  combination  for  the  eco- 
nomical transaction  of  the  business  between  New  York  and  Buffalo 
would  have  to  be  worked  out  by  practical  experience.  In  the  tables 
the  operations  and  cost  of  one  steamer  and  four  barges  are  considered. 

Tablk  No.  21.— Erie  Canal  improved  to  aeoommodate  bargee,  ae  euggeeted. 

Unit  fleet,  consisting  of  1  steamer  and  4  motorless  barges;  moving;  fleet,  consisting 
of  1  steamer  and  3  motorless  barges ;  steam  barge  makes  Vi  trips  dnrinff  season ;  each 
motorless  barge  makes  9  trips  daring  season ;  steam  barge  carries  l,200^tons,  or  40,000 
bushels,  of  wheat  per  trip;  each  plain  barge  earries  1,500  tons,  or  13,500  bushels,  of 
wheat  per  trip ;  each  steam  barge  carries  14,400  tons,  or  480,000  bushels,  of  wheat  per 
season :  each  motorless  barge  carries  13,500  tons,  or  450,000  bushels,  of  wheat  per  sea- 
son; all  5  steam  and  plain  barges  carry  68,400  tons,  or  2,280,000  bushels,  of  wheat  per 
season ;  return  up  freight,  one- third  loads  miscellaneous,  22,800  tons ;  present  transfer 
charges  on  wheat  at  Buffalo,  1.3  cents  per  bushel;  estimated  transfer  charges  on 
up  freight  at  Buffalo,  25  cents  per  ton. 

Steam  barge,  estimated  value $25,000 

Four  plain  barges,  at  $12, 000 48,000 

Total 73,000 

Value  of  carriers  per  ton  of  carrying  capacity  for  the  system — 

Steam  barge $20.83 

Consorts 8.00 

Fleet 10.14 

season's  SXPBN8B8. 

Wages  and  subsistence $8,040 

Fuel,  oil,  waste,  etc 4,465 

Ordinary  repairs 400 

Insurance  on  fleet 835 

Insurance  on  wheat 5,130 

Interest  on  investment  at  6  per  cent 4,380 

Deterioration,  eto.,  at  6  per  cent 4,380 

Miscellaneous  small  expenses 250 

25,900 
Transfer  at  Buffalo— 

On  2,280.000  bushels  of  wheat 29, 640 

On  22,800  tons  up  freight 5,700 

Total 61,240 

Assuming  np  freight  rednced  to  wheat,  there  would  be  the  equiva- 
lent of  2,280,000+76,000=3,040,000  bushels  of  wheat  carried,  and  the 
cost  for  transportation  and  transference  at  Buffalo  would  be  2.01  cents 
per  bushel,  or  67  cents  per  ton. 

Under  the  same  assumption,  if  the  transfer  charges  on  wheat  at 
Buffalo  were  reduced  to  three-quarters  of  a  cent  per  bushel,  the  cost  of 
transportation  and  transference  at  Buffalo  would  be  1.60  cents  per 
bushel,  or  53  cents  per  ton. 

Under  the  same  assumption  and  eliminating  all  transfer  charges,  the 
cost  of  transportation  on  wheat  would  be  0.85  of  a  cent  per  busheJ,  or 
28  cents  per  ton. 

If  to  this  latter  cost  per  bushel  we  add  the  trimming  charge  at 
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Buffalo  and  the  shoveling  charge  at  New  York,  charges  paid  by  the 
canaler,  we  shall  have  1.07  cents  per  bushel,  wlilch  would  fairly  repre- 
sent the  cost  of  transporting  a  bushel  of  wheat  from  Buffalo  to  New 
York,  according  to  present  customs,  on  an  Erie  Canal  improved,  as 
stated;  all  on  the  assumption  that  one- third  loads  back  are  obtained 
at  rates  equivalent  to  the  down  rates  on  wheat. 

The  following  table  is  a  summary  of  the  last  six  tables  and  enables 
a  comparison  of  the  cost  of  transportation  by  different  systems  and 
under  varying  conditions  to  be  made: 

Tabub  No.  32. 


Estimated  coat 
by  ahip  canaL 

Estimated  cost 
with    wheat 
transferred     at 
Baflalo   at  cost 
of  A  cents  per 
bushel,  and  up 
freight  transfer- 
red at  cost  of  25 
cents  per  ton. 

Estimated  cost  If 
trannfer  charges 
at  Baflalo  were 
reduced  to  |  of  a 
cent  per  bushel, 
snd   up  freight 
at  25  centa  per 
ton. 

Estimated  cost 
of  transporta- 
tion with  all 
tranafer  charges 

Per 
busheL 

Per 
ton. 

Per 
busheL 

Per  ton. 

Per 
busheL 

Per  ton. 

Per 

bushel. 

Per 
ton. 

1 

S 

t 

4 

6 

6 

7 

8 

• 

By  ahip  canal ! 

In  5,000-ton  resMU 

Oentt. 
2.81 
2.28 

Omtt. 
M 
76 

Cents. 

Cents. 

Cents. 

Cents. 

In  7,000-ton  Teasels .... 

8.42 
3.U 

2.28 
&16 

L68 
L68 

61.14 
1.04 

.76 
.72 

.86 

.53 

2.66 
2.41 

L54 
L41 

.81 
.85 

89 
80 

51 
47 

80 
28 

Bstimated   cost  of 
transportation,  with 
trimming  chareee  at 
BuflTalo  and  shovel- 
ing charges  at  New 
York  added. 

Mt.  Chi- 
9w  York, 
including  lake  rate 
at    1.37    ceuta    per 
bushel,     transfer 
charges  at  1 .80  cents 
per  Dushel,  and  10 
per  cent  profit  on 
cost  of  transporta- 
tion  between    Buf- 
fslo  and  New  York. 

Estimated  cost,  Chicago 
to  New  York,  indlwi. 
ing  lake  rate  at  1.87 
cents  per  busheL  trans- 
fer charses  at  |  of  a 
cent  per  bushel,  and  10 
per  cent  profit  on  cost 
of  transportation  be- 
New  York. 

Per  bushel. 

Per  ton. 

Per  bushel. 

Per  ton. 

Per  busheL 

Per  ton. 

1 

10 

11 

IS 

18 

14 

16 

Bj  ship  canal: 

In  5.  OOO-ton  Teasels.... 

OmU, 

Cents. 

Cents. 
4.46 
8.88 

5.60 
6.82 

4.86 
4.22 

8.67 
8.60 

L87 
L77 

L45 
L41 

L22 
L20 

Cents. 
4.46 
8.88 

6.06 
4.77 

8.81 
8.67 

8.12 
8.06 

8L49 

In  7,000  ton  Tessels 

lS 

By  Erie  Canal  in  its  pres- 

With  foor-boat  fleets .. 

With  six-boat  fleeta... 

Srle  Canal  aa  H  is  being 

improTed: 

With  four-boat  fleets.. 

With  six-boat  fleeU... 

l,500.ton  barge  ounal: 

Business      conducted 

with  four-boat  fleeU 

as  atpreaent 

With  seniiindependent 
moiiTC    power    and 
consorts  ..■■.>.«•.... 

1L88 

L7e 
Les 

LIS 
LOT 

M 
88 

89 
5A 

88 
86 

L68 
L59 

L27 
L22 

L04 
L03 
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A  stady  of  this  table  indicates  that  a  ship  canal  would  fdrnish 
cheaper  transportation  than  the  present  Erie  Canal  can  do  with  the 
present  transfer  charges  at  Buffalo,  or  with  the  charges  materiaUy 
reduced. 

With  freight  carried  in  a  5y000-ton  ship,  the  advantage  would  be  33 
cents  per  ton,  while  in  a  7,000- ton  ship  the  advantage  would  be  51  cents 
per  ton  over  freight  carried  through  the  canal  in  four-boat  fleets,  and 
23  and  41  cents  over  freight  carried  in  six-boat  fleets. 

Assuming  an  annual  canal  tonnage  of  24,000,000,  the  advantage  for 
the  5,000-ton  ship  would  be  $5,520,000  to  $7,920,000  per  annum,  and  for 
a  7,000  ton  ship,  $9,840,000  to  $12,240,000  per  annum.  Under  these 
conditions  it  is  assumed  that  it  would  be  a  good  business  proposition 
to  build  the  ship  canal,  as  the  mean  of  the  saving,  $8,880,000,  would 
pay  the  interest  on  cost  and  operating  expenses,  and  particalarly  as 
the  existing  Erie  Canal  can  not  handle  any  such  amount  of  tonnage. 

Even  were  the  transfer  charges  at  Buflalo  reduced  to  three- fourths 
of  a  cent  per  bushel,  the  advantage  would  still  be  largely  with  the  ship 
canal  over  the  present  Erie  Canal;  for  the  5,000- ton  ship  over  the  four- 
boat  fleets,  20  cents  per  ton,  and  over  the  six-boat  fleets,  10  cents  per 
ton,  or  $2,400,000  to  $4,800,000  per  year;  and  for  the  7,000-ton  ship  over 
the  four-boat  fleets,  38  cents  per  ton,  and  over  the  six-boat  fleets,  28 
cents  per  ton,  or  $6,720,000  to  $9,120,000  per  year,  a  mean  saving  of 
$5,050,000  per  year. 

But  with  the  Erie  Canal  as  it  is  being  improved  the  advantages  of 
the  proposed  ship  canal  largely  disappear. 

With  the  transfer  charges  as  they  are  at  present,  the  improved  Erie 
Canal  will  have  an  advantage  over  the  5,000-ton  ship  in  the  ship  canal 
of  4  cents  per  ton  for  four-boat  fleets  and  8  cents  per  ton  for  six-boat 
fleets,  or  $860,000  to  $1,920,000  per  year:  while  the  7,000-ton  ship  will 
have  an  advantage  over  the  improved  Erie  Canal  navigated  by  four- 
boat  fleets  of  14  cents  per  ton,  and  over  the  same  canal  navigated  by 
six-boat  fleets  of  10  cents  per  ton,  or  from  $2,400,000  to  $3,360,000, 
respectively. 

A  mean  of  the  boats  and  fleets  would  represent  an  advantage  of  the 
ship  canal  over  the  improved  Erie  Canal  of  $720,000  per  annum  on  a 
tonnage  of  24,000,000  per  annum,  not  nearly  enough  to  pay  the  esti- 
mated cost  of  operation  and  maintenance. 

If  the  transfer  charges  at  Buflalo  be  reduced  to  three-fourths  of  a  cent 
per  bushel,  the  advantages  of  the  improved  Erie  Canal  over  the  5,000- 
ton  ship  would  be  18  and  22  cents,  respectively,  for  four  and  six  boat 
fleets,  or  $4,320,000  to  $5,280,000  per  year.  Under  this  supposition  of 
reduced  transfer  charges,  the  7,060-ton  ship  would  be  exactly  on  a  par 
with  the  improved  Erie  Canal,  navigated  by  four-boat  fleets,  while  the 
latter,  navigated  by  six-boat  fleets,  would  have  4  cents  per  ton  advan- 
tage over  the  ship  canal,  or  $960,000  per  year. 

The  mean  of  the  ships  and  fleets  would  represent  an  advantage  to 
the  improved  Erie  Canal  under  the  supxK)sition  of  transfer  charges 
reduced  as  stated  of  $2,640,000  per  year. 

As  the  business  of  transportation  through  the  canal  would  by  no 
means  all  be  done  in  vessels  of  the  largest  capacity,  it  is  believed  that 
the  ship  canal  would  have  no  advantage  in  furnishing  cheap  trans- 
I>ortation  over  the  improved  Erie  Canal  with  the  transfer  rates  as  at 
present,  while  with  a  reduction  of  transfer  rates  to  three-fourths  of  a 
cent  per  bushel,  the  advantages  would  be  decidedly  with  the  smaller 
canal. 

Comparing  the  ship  canal  with  the  Erie  Canal  radically  improved  to 
accommodate  1,500-ton  barges,  we  see  an  advantage  of  th^  barge  canfil 
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with  the  bnaineas  conducted  in  fleets  as  at  present  over  the  5,000-ton 
ship  of  25  cents  per  ton,  or  |J(),000,000  per  annum,  and  over  the  7,000- ton 
ship  of  7  cents  per  ton,  or  |$l,680,0iK)  per  annum,  a  mean  advantage  ot 
$3,840,000  with  the  Buffalo  transfer  charges  remaining  as  at  present. 

It  may  therefore  be  stated  that  the  large  barge  canal  would  offer 
marked  advantages  to  the  shipper,  even  provided  the  Buff'alo  transfer 
charges  remain  as  at  present.  As  the  barge  canid  would  not  cost  more 
than  one- fourth  as  much  as  the  ship  canal,  its  advantages  as  a  business 
proposition  are  apparent. 

If  the  transfer  charges  at  Buffalo  be  reduced  to  three-fourths  of  a 
cent  per  bushel,  the  advantages  of  the  barge  canal  over  the  5,000ton 
ship  would  be  39  cents  per  ton,  or  $9,360,000  per  year,  and  over  the 
7,000-ton  ship  would  be  21  cents  per  ton,  or  $5,040,000  per  year,  an 
advantage  of  $7,200,000  over  the  ship  of  mean  size.  This  illustrates 
in  a  still  greater  degree  the  advantages  of  the  barge  canal  as  a  business 
proposition. 

Still  further  considering  this  barge  canal,  if  we  assume  the  partial 
separation  and  independence  of  motive  power  and  carrying  capacity 
and  the  transaction  of  business  practically  as  it  is  done  by  the  coast- 
wise coal  barge  companies,  the  advantages  of  the  barge  canal  over  the 
ship  canal  appear  in  still  greater  relief. 

Under  this  assumption,  with  the  transfer  charges  at  Buffalo  remain- 
ing as  at  present,  the  advantages  of  the  barge  canal  over  the  5,000-ton 
ship  would  be  27  cents  per  ton,  or  $6,480,000  per  year,  and  over  the 
7,000-ton  ship  they  would  be  9  cents  per  ton,  or  $2,100,000  per  year,  an 
advantage  over  the  ship  of  mean  size  of  $4,290,000. 

With  the  transfer  charges  reduced  to  three-fourths  of  a  cent  per 
bushel,  the  advantages  of  the  barge  canal  over  the  5,000- ton  ship  would 
be  41  cents  per  ton,  or  $9,840,000  per  year,  and  over  the  7,000-ton  ship 
would  be  23  cents  per  ton,  or  $5,520,000  x)er  year,  an  advantage  over 
the  ship  of  mean  size  of  $7,680,000  per  year. 

As  a  barge  canal  of  the  size  proposed  would  accommodate  barges  of  a 
size  sufficient  to  go  anywhere  on  the  lakes  with  safety,  it  is  assumed  that 
it  would  be  able  to  force  down  transfer  charges  at  any  point  to  a  mini- 
mum, and  the  last-named  figures,  therefore,  represent  approximately 
the  advantages  to  the  shipper  of  the  barge  canal  over  the  ship  canal. 

As  the  barge  canal,  by  the  enlargement  of  the  Erie  Canal,  can  be 
constructed  at  a  cost  probably  not  exceeding  one-fourth  of  the  cost  of 
a  great  ship  canal,  its 'double  advantages  in  regard  to  first  cost  ^nd 
economy  in  usage  are  very  great.  So  great  appear  the  advantages  of 
barge  navigation  in  a  long  canal  over  navigation  by  large  vessels  that 
I  am  convinced  that  were  the  ship  canal  built  it  would  be  little  used 
by  large  vessels,  and  the  bulk  of  the  business  would  be  done  by  barge 
lines,  which  could  be  accommodated  almost  equally  well  in  a  canal  of 
much  smaller  size  and  of  far  less  cost.  I  am,  therefore,  convinced  that 
a  ship  canal  from  the  Great  Lakes  to  the  Hudson  is  not  a  project  worthy 
of  being  undertaken  by  the  United  States. 

Comparing  the  proposed  1,500-ton  barge  canal  with  the  Erie  Canal, 
as  it  is  now  being  improved  by  the  State  of  New  York,  and  navigated 
by  six-boat  fleets,  we  see  an  advantage  in  favor  of  the  barge  canal  of 
17  cents  per  ton,  if  the  business  on  the  barge  canal  is  conducted  with 
united  fleets,  and  of  19  cents  per  ton  if  conducted  with  partial  separa- 
tion and  independence  of  motive  power  and  carrying  capacity,  or  an 
average  of  18  cents  per  ton.  This  means  a  saving  on  24,000,000  tons 
of  $4,320,000  per  year.  Allowing  $1,000,000  per  annum  for  operating 
expenses,  care  of  cantd,  etc.,  over  and  above  these  expenses  for  the 
Erie  Canal,  we  have  left  $3,320,000,  which  represents  the  interest  on 
BNa  97 L'02 
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the  justifiable  cost.  If  interest  be  3  per  cent,  which  rate  has  been 
assamed  in  the  matter  of  the  ship  canal,  this  woald  be  $110,<^6,(j67, 
or  in  ronnd  numbers,  $110,000,000,  which  represents  the  amount  that 
could  be  profitably  expended  in  the  construction  of  a  hnvge  canal  of 
the  capacity  proposed,  over  and  above  the  amount  necessary  to  make 
the  improvements  at  present  under  construction. 

It  would  not  cost  half  the  sum  named. 

All  the  figures  given  represent  as  nearly  as  practicable  the  actual 
cost  of  transportation  with  a  fair  allowance  for  interest  on  investment 
and  deterioration. 

In  the  last  table,  columns  12-13  and  14-15  represent  the  fair  compara- 
tive through  rates  by  the  bushel  and  ton  of  wheat  from  Chicago  to 
New  York.  These  rates  are  determined  as  follows:  To  the  net  rate 
from  C  hicago  to  Buffalo,  which  for  the  past  five  years  has  averaged 
1.37  cents  per  bnshel,  is  added  the  net  rates  given  in  the  table  from 
Buffalo  to  New  York,  increased  by  10  per  cent  for  profit,  contingencies, 
etc.,  and  in  the  case  of  the  small  canals,  first,  by  the  present  cost  of 
transfer  at  Buffalo,  1.3  cents  per  bushel,  and  second,  by  the  hypothet- 
ical rednced  transfer  cost  of  three-fourths  of  a  cent  per  bushel. 

With  the  largest  ship  of  7,000  tons  capacity  and  the  smaller  canals 
operated  in  the  most  economical  manner,  all  continuously  and  with 
existing  transfer  rates,  the  comparative  attainable  rates  on  a  bushel  of 
wheat,  Chicago  to  New  York,  are  as  follows: 


By  ship 
By  preaent  Brie  Ctaitl .... 
By  improved  Brie  Canftl . . 
By  •aggMted  iNffge  oanal 


With  the  largest  ship  of  7,000  tons  capacity  and  the  smaller  canals 
operated  in  the  most  economical  manner,  all  continuously;  but  with 
transfer  charges  reduced  to  three-fourths  of  a  cent  per  bushel,  the  com- 
parative attainable  rates  on  a  bushel  of  wheat,  Chicago  to  New  York, 
are  as  follows: 


Per  ton. 


ByshlpMnal 

By  mMnt  Brie  Canal .... 
By  improTed  Brie  Canal., 
Bj  aoggeetfed  barge  oanal. 


La 

LOS 


In  the  figures  given,  no  allowance  is  made  for  the  loading  or  unload- 
ing expenses  in  the  harbor  of  New  York,  nor  for  office  expenses,  com- 
missions, or  agents  at  different  ports. 

The  figures  are  based  on  the  assumption  that  the  canals  will  be  used 
and  business  transacted  on  them  in  a  thoroughly  businesslike  and 
broad-gauge  manner,  which  would  require  the  abrogation  of  the  very 
unwise  and  absurd  restriction  which  New  York  now  places  on  the 
canal  by  limiting  its  use  to  corporations  with  $50,000  or  less  capital. 
A  corporation  to  do  business  in  a  proper  and  economical  manner  should 
have  several  fleets  of  canal  boats,  with  its  own  terminal  facilities  and 
control  of  lines  of  lake  steamers,  and  with  the  ability  to  give  through 
bills  of  lading  from  the  points  of  departure  to  any  point  along  the 
canaL    These  objects  are  not  attainable  with  a  capital  of  $50,000. 
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The  effect  of  this  resMction  is  to  serionaly  handicap  business  on  the 
canal,  and  if  it  is  to  remain  in  effective  force  the  money  which  !New 
York  is  expending  on  the  canal  may  be  practically  regarded  as  wasted. 
An  effort  was  made  to  have  this  foolish  law  annulled  during  the  session 
of  the  New  York  legislature  just  closed,  but  without  success. 

The  figures  given  are  also  based  upon  the  continuous  operation  of 
the  vessels,  boats,  or  barges  during  a  season  of  navigation.  As  a 
matter  of  fact,  such  continuous  operation  ean  not  be  expected.  Busi- 
ness will  surely  slacken  up  at  times  and  cargoes  will  be  difficult  to 
obtain,  and  accidents  will  happen,  and  the  vessels  or  boats  will  have 
to  be  idle  for  periods  of  varying  length.  During  such  periods  of  delay 
and  enforced  idleness  certain  items  of  expense,  such  as  interest  on 
cost,  insurance,  deterioration,  wages,  and  subsistence  of  crew  would 
run  right  along,  and  these  expenses  would  be  much  greater  in  the  case 
of  the  big  vessel  than  in  the  case  of  canal  boats  or  barges. 

A  knowledge  of  the  business  conditions  affecting  navigation  will 
show  that  this  is  really  an  important  item  which  materially  swells  the 
advantages  of  the  smaller  craft  over  the  large  vessels. 

There  is  another  advantage  which  the  Erie  Canal  or  the  suggested 
barge  canal  might  have  over  the  ship  canal,  and  this  refers  to  the  pos- 
sible development  of  cheap  electrical  towage.  Many  men  are  studying 
the  problem,  and  it  is  quite  within  the  range  of  possibility  that  cheaply 
generated  electricity  may  furnish  the  motive  power  along  the  canal  in 
the  not  far  distant  future.  If  this  should  ever  be  attaint,  the  advan- 
tages of  the  smaller  canals  over  the  ship  canal  would  be  increased. 

KBW    YORK    HABBOB. 


It  has  been  deemed  proper  in  completing  this  report  to  give  a  brief 
statement  of  the  conditions,  methods,  and  expenses  attending  the 
receipt,  storage,  transfer,  and  shipping  of  grain  in  the  harbor  of  Kew 
York. 

GRAIN  TRANSFER  AT  NEW  YORK  CITY. 

Grain  is  received  at  the  port  of  New  York  by  rail,  by  riyer  and  coast 
vessel  lines,  and  by  canal. 

The  canal  route  is  generally  understood  to  comprise  the  Erie  Canal 
and  branches  and  the  Hudson  Biver  between  Albany  or  Troy  and  New 
York  City. 

The  receipts  of  flour  and  grain  at  New  York  by  these  routes,  from 
May  1  to  December  1, 1896,  the  time  during  which  the  canal  was  open, 
is  shown  in  detail  by  the  following  table: 

Table  No.  83. 


Bonto. 


Biuholi.     Per  oeni. 


New  York  Centnd  and  HQdMm  Birer  B.  B. 

BrieR.K 

Pennsylvania  &  B , 

Delaware,  Laokawanna  and  Western  B.  B. . 
New  York,  West  Shore  and  BnilUo  B.  B  .... 

I^ehlKh  VaUey  B.  B 

BaltiiaoTe  and  Ohio  B.B 

Yarioos  other  rallroada •• • 

Total  reeelpta  by  sail 

Birer  and  coast 

Canal 

Total  reeeipts  bj  water 

Total  reeeipts  by  rail  and  water 


S8,Mt»001 

17,9iS,47B 

8,781,101 

1,488,756 

11,385,228 

18,785.805 

810,811 

8,047,888 


80.66 

16 
8.87 
L81 

1L88 

14.87 

.66 

ILTS 


80,014,066 
81,672,468 


7L86 


88.» 


82,167,886 
112,121,864 


28.64 

Too" 
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Grain  arriving  at  New  York  by  rail  is  stored  and  transferred  by  large 
elevators.  There  are  four  of  these,  all  controlled  by  the  railroads, 
located  in  the  immediate  port  of  New  York,  three  of  which,  the  Pennsyl- 
vania, the  Erie,  and  the  New  York,  West  Shore  and  Buffalo  elevators, 
are  situated  on  the  New  Jersey  side  of  the  North  Biver,  while  the  other, 
the  New  York  Central  and  Hudson  Biver  elevator,  is  located  in  New 
York  City  proper,  at  the  foot  of  Sixtieth  street,  North  Biver.  These 
elevators  have  a  reported  capacity  each  of  1,500,000  bushels,  or  a  total 
of  6,000,000.  Their  general  construction  is  similar,  varying  only  in 
matters  of  detail.  The  Erie  elevator  is  a  long,  narrow  Duilding,  through 
which  two  railroEMl  tracks  are  laid.  The  tracks  within  the  limits  of  l^e 
building  have  a  capacity  of  10  cars  each,  or  20  cars  in  all.  Situated 
between  the  tracks,  and  at  intervals  corresponding  to  the  length  of  a 
car,  are  10  elevator  legs,  consisting  of  an  inclosed  endless  chain  of 
metal  buckets  which  carry  the  grain  to  the  top  floor  of  the  elevator. 

Located  at  the  foot  of  these  elevator  legs  are  large  receiving  pits, 
which  at  the  track  level  are  covered  with  a  grating,  which  extends 
under  the  ear. 

The  loaded  cars  are  run  in  on  the  tracks,  the  doors  opened,  and  the 
grain  allowed  to  run  out  and  through  the  grating  mentioned  into  the 
receiving  pit  below.  To  assist  in  unloading  the  grain  from  the  end  por- 
tions of  the  cars,  large  scoops  or  wooden  scrapers  are  used,  one  in  each 
end.  These  are  drawn  forward  by  a  rope  attached  to  a  drum  at  the 
side  of  the  elevator  leg,  the  drum  being  operated  by  steam  power.  On 
reaching  the  car  door  the  power  is  cut  off  automatically  and  the  scoops 
are  drawn  back  by  hand,  and  the  operation  continued  until  the  car  is 
unloaded. 

A  ear  containing  1,000  bushels  can  be  unloaded  in  about  twenty-five 
minutes.  The  regular  foroe  employed  in  this  work  is  two  men  in  the 
car  and  one  outside,  called  the  elevator-leg  tender. 

The  general  practice  is  to  unload  cars  from  one  track  at  a  time,  as 
the  contents  of  each  car  is  weighed  separately.  This  weighing  is  done 
after  the  grain  has  been  elevated  or  carried  to  the  top  floor  of  the  build- 
ing, where  the  weighing  apparatus  is  situated.  This  consists,  essen- 
tially, of  a  revolving  garner,  beneath  which  is  placed  the  weigh  hopper. 
The  weighing  operation  is  simple,  the  receiving  garner  being  alternately 
filled  and  emptied,  the  grain  flowing  into  the  weigh  hopper,  where  the 
procedure  is  the  same. 

The  quantity  usually  weighed  is  from  500  to  1,000  bushels  at  a  time, 
or  at  a  draft,  as  it  is  called. 

After  weighing  the  grain  it  is  either  run  directly  through  spouts  to 
lighters,  or  else  to  bins  and  held  for  storage. 

When  grain  is  shipped  from  store,  it  is  reelevated  and  reweighed. 

When  the  elevator  is  running  to  its  full  capacity  a  force  of  from  75 
to  80  men  is  required.  This  includes  the  foreman,  clerical  force,  grain 
shovelers,  engine  and  fire- room  force,  weighers,  and  the  laborers  trim- 
ming grain  lighters. 

The  unloading  capacity  of  the  Brie  elevator  is  stated  to  be  200  oars 
per  day  of  ten  hours,  which  is  equivalent  to  200,000  bushels. 

The  Pennsylvania  devator  varies  from  the  Erie  in  that  the  building 
is  wider,  but  shorter.  It  is  entered  by  8  parallel  railroad  tracks,  between 
each  paur  of  which  are  located  the  elevator  legs.  There  are  4  of  these, 
or  16  in  all.  The  grate-covered  pits  are  similar  in  construction  to  those 
of  the  Erie  elevator. 

At  the  Pennsylvania  elevator  there  is  no  receiving  gamer, but  instead 
there  are  two  weigh  hoppers,  the  grain  being  alternately  run  into  one 
or  the  other  as  they  are  being  filled,  weighed,  and  emptied.    The  weigh 
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hoppers  hold  500  bushels  each*.  Unlike  the  Erie  elevator,  which  has  a 
water  front  on  two  sides,  this  elevator  has  a  water  front  only  at  one  end. 

In  transferring  grain  from  the  weigh  hoppers  direct  to  lighters,  it  is 
carried  by  belt  conveyors  to  the  end  of  the  bnilding,  where  the  dis- 
charging spouts  are  attached. 

In  addition  to  the  elevator  there  is  also  a  separate  shipping  pier 
extending  out  into  the  North  Biver.  To  load  lighters  from  this  pier, 
grain  from  the  discharging  spouts  is  run  into  other  belt  conveyors, 
which  convey  it  to  the  pier,  and  it  is  there  discharged  by  suitable 
spouts  into  lighters. 

The  New  York  Central  and  Hudson  Biver  elevator  is  also  a  long, 
narrow  building  containing  3  railroad  tracks.  Two  of  these  are  call^ 
receiving  tracks,  being  the  tracks  from  which  the  loaded  grain  cars  are 
unloaded.  The  other  track  is  termed  the  delivery  la'ack,  and  is  used 
exclusively  for  loading  ears  containing  grain,  mainly  corn  and  oats, 
intended  for  local  consumption.  As  at  the  Erie  and  Pennsylvania 
elevators,  the  elevator  legs  here  are  located  between  two  parallel 
tracks,  there  being  10  of  these  legs.  The  details  of  the  grate-covered 
receiving  pits  are  as  those  of  the  other  mentioned  elevators. 

The  New  York  Central  and  Hudson  Biver  elevator  has  a  water  fhintage 
on  one  side  and  at  one  end.  To  load  into  lighters  from  the  side,  15 
spouts  are  provided,  with  another  at  the  end,  making  16  in  all.  Two 
hundred  cars  of  grain  have  been  unloaded  at  this  elevator  during  ten 
hours,  but  this  is  very  exceptional  work.  The  average  receiving 
capacity  is  160  cars  per  day,  equivalent  to  160,000  bushels. 

The  New  York,Weist  Shore  and  Buffalo  elevator  is  situated  on  the  New 
Jersey  side  of  the  North  Biver,  almost  opposite  the  New  York  Central 
and  Hudson  Biver  elevator.  It  has  a  water  frontage  on  two  sides.  Two 
tracks  enter  this  elevator,  and  the  number  of  elevator  legs  is  8,  accom- 
modating that  number  of  cars  on  each  track.  For  loading  into  lighters, 
24  spouts  are  provided,  12  on  a  side. 

From  the  above  description,  it  will  be  inferred  that  the  railroad 
elevators  at  New  York  City  differ  very  radically  in  construction  from 
the  Buffalo  elevators,  in  that  they  are  not  adapted  to  unloading  grain 
from  large  vessels,  and  only  two,  the  Erie  and  the  New  York  Central  and 
Hudson  Biver  elevators  can  unload  from  canal  boats.  In  the  case  of 
the  Erie  elevator,  these  facilities  are  contained  in  a  separate  building, 
located  adjacent  to  the  main  elevator,  while  at  the  New  York  Central 
and  Hudson  Biver  elevator  an  elevator  leg,  arranged  for  this  work,  is 
located  at  one  end  of  the  main  building. 

Wheat  intended  for  home  consumption  is  delivered  to  flouring  mills 
or  to  their  adjacent  docks  from  the  different  elevators,  mainly  in  lighters 
or  canal  boats. 

But  two  of  the  four  large  flouring  mills  of  New  York  and  vicinity 
have  water  fronts.  These  are  the  Jewell  Mill,  in  Brooklyn,  and  the 
Staten  Island  Mills,  on  the  island  of  the  same  name. 

Hecker's,  and  Jones's,  two  large  mills  located  in  New  York  City,  are 
some  distance  back  from  the  water  front,  and  grain,  after  it  is  unloaded 
at  the  dock  or  pier  by  small  floating  elevators,  is  carted  to  the  respec- 
tive mills. 

The  terminal  and  harbor  facilities  at  New  York  City  are  peculiar, 
and  the  cost  of  handling  traffic  is  excessive.  Owing  to  the  geograph- 
ical conditions  which  prevail  at  this  pott  it  is  not  pnossible  to  unite 
the  railroad  and  vessel  interests  at  one  common  point,  but  instead 
terminals  and  docks  are  required  to  be  maintained  at  Jersey  City,  New 
York  Oilgr,  and  Brooklyn.    Owing  to  thia  eondition  railroads  are  in  a 
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position  to  impose  upon  traf9c  an  expensive  elevator^  lighterage,  and 
warehonse  system.  The  conditions  briefly  stated  are  that  freight  from 
the  west  is  received  in  Jersey  Oity,  stored  in  Brooklyn,  and  shipped  in 
New  York  Gity,  the  points  of  receipt,  storage,  and  shipping  being  thus 
widely  separated. 

In  the  transportation  of  grain  firom  the  Western  grain-producing  and 
storing  centers  the  trunk  liues  terminating  in  New  York  Oity  for  many 
years  have  made  it  part  of  the  transportation  agreement  that  they  (the 
railroads)  shall  deliver  the  grain  alongside  of  the  ship  without  charge 
therefor,  except  as  included  in  the  freight  rate. 

In  pursuance  of  this  agreement,  the  railroads  transfer  grain  firom 
their  cars  through  elevators  into  lighters,  by  which  it  is  transported  in 
the  harbor  alongside  of  vessels,  and  for  which  transportation  or  light- 
erage a  charge  of  3  cents  per  100  pounds,  equal  to  1.8  cents  per  bushel 
of  wheat,  is  exacted  by  the  lighterage  companies  doing  the  work. 

After  the  grain  is  put  alongside  of  vessels  it  is  transferred  thereto 
by  floating  elevators,  concerning  which  operation  mention  will  be  made 
fbrther  on. 

In  order  to  avoid  the  expense  of  lightering,  the  railroads  some  years 
ago  determined  to  transfer  grain  direct  from  stationary  elevators  into 
ocean  vessels,  and  for  that  purpose  constructed  large  and  expensive 
elevators,  fully  adapted  to  the  requirements  of  this  business.  The  result 
of  the  buUdiug  of  these  railroad  elevators  was  the  direct  delivery  of 
grain  from  them  to  vessels  which  came  to  the  elevators  to  load.  A 
large  and  constantly  growing  business  was  thus  being  built  up,  and  the 
lighterage  fee  of  3  cents  per  100  pounds  saved. 

This  mode  of  delivery  conflicted  materially  with  the  operations  of  the 
floating  elevators,  whose  operations  were  being  gradually  confined  to 
transferring  grain  arriving  in  canal  boats  firom  the  Erie  OanaL  In  order 
to  allow  the  floating  elevators  to  regain  this  business,  and  to  prevent  a 
threatened  rate  war  with  Boston  railroads,  a  set  of  rules  and  tariff  of 
charges  were  promulgated,  under  date  of  October  16, 1882,  by  the  rail- 
road elevators  in  the  port  of  New  York,  and  of  which  rule  5  reads  as 
follows: 

Beoelving,  weighing,  and  storing  (grain)  for  the  first  ten  days,  or  any  part  thereof 
one-quarter  of  a  cent  per  bashel,  and  an  additional  charge  of  1  cent  per  boshel  if 
delivered  to  oeean  yessels,  and  one-quarter  of  a  oent  per  bushel  for  all  subsequent 
ten  days  or  parts  of  tibe  same,  so  long  as  the  grain  remains  in  store  and  in  good  order. 

This  method  is  known  as  a  direct  delivery,  being  direct  firom  the  rail- 
road cars  through  the  elevators  to  vessels,  without  the  intervention  of 
lighters.  The  charge  for  this  direct  delivery  is  now  practically  the 
same  as  that  exacted  by  the  International  Elevating  Company  of  New 
York,  a  concern  which  has  a  monopoly  of  the  floating  elevator  transfer 
business  in  New  York  Harbor. 

In  consequence  of  the  charge  made  by  the  railroad  elevators  for 
transferring  grain  direct,  ocean  vessels  have  mostly  abandoned  this 
method  of  loading  grain,  and  load  instead  firom  lighters  (brought  along- 
side of  the  vessels)  by  means  of  the  floating  elevators. 

This  is  of  advantage  to  vessels  running  in  regular  transportation 
lines,  as  the  grain  is  brought  to  the  steamer  pier  and  no  time  is  lost 
in  going  to  elevators. 

As  previously  stated,  the  railroad  freight  rate  on  grain  includes  the 
fi^e  delivery  alongside  of  vessels.  This  is  also  applicable  to  any  ware- 
house, dock,  mill,  etc,  situated  within  the  lighterage  limits  and  having 
water  flEtcilities. 

The  lightering  ia  done  by  towboat  lines  more  or  leas  intimately 
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connected  with  the  railroad  companies,  as  well  as  by  concerns  which  are 
especiaUy  engaged  in  the  towing  basin^s. 

To  recompense  the  roads  having  termini  in  New  York  Harbor  for  the 
expense  of  lightoring  grain,  an  amount  equal  to  3  cents  per  100  pounds, 
or  1.8  cents  per  bushel  of  wheat  is  deducted  from  the  freight  rate,  which 
sum  represents  the  cost  of  lightering,  or,  in  other  words,  the  amounts 
paid  by  the  railroad  companies  to  the  lighterage  companies  for  perform- 
ing this  service,  and  called  the  ^<  lighterage  arbitrary." 

It  is  believed  that  the  actual  cost  of  lighterage  in  Few  York  Harbor 
does  not  exceed  one-half  to  three-fourths  of  a  cent  per  100  pounds. 

After  the  deduction  of  3  cents  per  100  pounds  from  the  freight  rates, 
the  residue  is  retained  by  the  railroad  company  as  its  share  for  trans- 
portation charges. 

Grain  arriving  at  New  York  and  destined  for  immediate  export  is 
subject  to  no  charge  while  passing  through  the  railroad  elevator  to 
lighters  and  towed  alongside  of  ocean  vessels. 

Consignees  are  allowed  to  hold  grain  in  lighters  four  days  f exclusive 
of  Sundays  and  legal  holidays)  free  of  expense.  After  that  time, 
demurrage  accrues  at  the  rate  of  one-eighth  of  1  cent  per  bushel  per 
day,  which  on  a  cargo  of  8,000  bushels  (the  usual  lighterage  cargo) 
amounts  to  $10  per  day.    This  rule  is  not  at  all  rigidly  enforced. 

Oonditions  are  not  always  favorable  for  immediate  shipment,  in  which 
event  the  grain  is  stored  for  such  periods  as  may  be  elected,  the  rate 
for  storage  being  one-fourth  of  1  cent  per  bushel  for  every  ten  days  or 
a  fraction  thereof.  This  charge  is  more  fully  set  forth  in  rules  1  and  5 
of  the  rules  and  tariff  of  charges  of  the  railroad  elevators  in  the  port 
of  New  York.    Kule  1  reads  as  follows : 

CoDsifpiees  eleotiiis  to  have  grain  (leoeived  on  railroad  bills  of  lading,  subject  to 
free  lighterage)  remain  in  elevator  or  storage,  subject  to  the  railroad  elevator  rules 
and  rates  of  storage,  will  be  granted  free  lighterage  in  delivery  from  elevator;  pro- 
vided, however,  that  snch  grain  inspects  in  good  order  on  its  arrival,  and  notice  to 
store  be  given  in  writing  before  such  grain  is  received  in  elevator,  the  right  being 
reserved  to  store  only  such  kind  and  grade  of  grain  as  may  be  from  time  to  time 
agreed  upon  by  the  different  railroad  elevators  j  and  after  such  grain  is  delivered 
from  the  elevator  it  will  be  allowed  three  days,  mcladiiig  that  of  its  arrival  (prior 
to  6  p.  m.)  st  a  specified  point  of  destination,  free  of  charge,  and  shall  thereafter 
pay  $10  demnrrage  for  each  twenty-four  hours,  or  part  thereof,  on  each  order  for 
delivery  of  10,000  bushels  or  less  of  one  ^ade  of  oats,  and  8,000  bushels  or  leas  of 
any  other  grain,  until  discharged;  on  dehveries  made  at  7  p.  m.  demurrage  will  be 
made  for  the  following  day. 

The  part  of  rule  5  relating  to  storage  reads  as  follows: 

*  *  *  and  storing  for  first  ten  days,  or  any  part  thereof,  one-quarter  of  a  cent 
per  bushel,  •  •  •  and  one-quarter  of  a  cent  per  bushel  for  all  subsequent  ten 
days,  or  parts  of  same.    •    •    * 

It  has  been  previously  stated  that  the  charge  for  loading  grain  is 
practically  the  same  whether  ships  go  to  the  elevators  or  the  grain  and 
floating  elevators  go  to  the  ships.  The  steamships  of  the  regular  lines 
avail  themselves  of  this  advantage  by  remaining  at  their  respective 
piers  or  docks  and  having  the  grain  brought  alongside,  as  much  time 
is  saved  to  them.  After  arriv^  from  a  foreign  port^  as  soon  as  a  par- 
ticidar  hatchway  is  unloaded  of  inbound  freight,  this  same  hatch  can 
at  once  be  used  for  loading  grain.  As  these  line  vessels  carry  a  mis- 
oellaneous  cargo,  the  fact  of  being  enabled  to  load  from  a  flxed  pier  or 
warehouse  and  at  the  same  time  receive  a  cargo  of  grain  is  of  impor- 
tanoei  especially  when  time  is  a  £a>ctor. 
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The  ox)eration  of  unloading  grain  arriving  in  cars  at  railroad  eleva- 
tors has  been  stated  at  length. 

If  the  grain  is  intended  for  immediate  export,  it  is  at  once  spoated 
to  lighters.  The  lighters  generally  used  for  transporting  grain  from 
the  elevators  to  alongside  of  vessels  are  canal  boats  of  the  same  class 
as  tho^e  which  navigate  the  Erie  Canal.  These  boats  a«  a  rule  are  the 
property  of  individual  holders,  and  are  rented  or  hired  to  the  various 
lighterage  or  tugboat  companies  by  the  day.  The  rate  paid  by  these 
companies  ranges  from  $1  to  $5  per  day  of  twenty -four  hours,  the  charge 
depending  upon  the  demand  for  lighters,  which  fluctuates  greatly  dur- 
ing the  year.  The  boat  owners  are  held  responsible  for  the  proper 
maintenance  of  the  boats,  in  order  that  they  may  be  kept  in  a  water- 
tight and  serviceable  condition. 

The  New  York  Central  and  Hudson  River  Lighterage  Company  con- 
trols a  special  fleet  of  lighters,  consisting  of  alx^ut  20  boats,  which  are 
modeled  after  ordinary  canal  boats,  but  are  larger  in  every  dimension, 
and  with  capacities  ranging  from  15,000  to  18,000  bushels. 

After  the  lighters  are  loaded  they  are  taken  in  charge  by  the  tug- 
boats and  towed  to  points  of  destination,  as,  for  instance,  alongside  of 
an  ocean  vessel.  On  arrival,  the  lighters  are  taken  in  charge  by  the 
floating  elevators,  which  transfer  the  grain  from  the  lighters  to  the 
vessel. 

These  floating  elevators,  of  which  there  are  twenty,  are  all  owned  by 
the  International  Elevating  Company.  Ten  of  them  are  provided  with 
machinery  for  propelling  themselves,  while  the  other  ten  require  to  be 
towed.    Their  coHt  is  stated  to  be  from  $30,000  to  $70,000  each* 

Some  of  the  floating  elevators  also  lighter  grain,  the  holds  of  the 
larger  ones  being  utilized  for  its  storage.  The  holds  of  three  of  these 
provide  a  storage  capacity  for  24,000  bushels  each,  while  that  of  four 
others  is  4,000  bushels  each,  or  a  total  capacity  for  the  seven  of  88,000 
bushels. 

The  crew  required  to  man  one  of  these  elevators  is  as  follows:  One 
superintendent^  1  captain,  1  engineer,  1  fireman,  1  deck  hand,  1  to  3 
weighers,  1  millwright,  and  1  night  watchman.  The  wages  paid  this 
crew  range  from  $600  to  $700  per  month. 

In  addition  to  the  crew  required  to  operate  the  floating  elevator, 
there  is  a  gang  of  shovelers  which  accompanies  the  elevators  from 
place  to  place.  This  gang  consists  of  from  18  to  23  men,  whose  work 
is  shoveling  the  grain  to  the  elevator  legs  in  the  lighters  or  canal  boats 
and  trimming  the  same  in  ocean  vessels.  For  this  work  of  shoveling 
and  trimming  they  receive  a  flxed  rate  of  $3.50  per  1,000  bushels, 
which  is  paid  to  them  by  the  elevating  company. 

The  operation  of  transferring  grain  may  be  briefly  described  as  fol- 
lows :  The  floating  elevator  is  placed  between  the  lighter  and  the  vessel 
to  be  loaded.  An  elevator  leg  is  then  inserted  into  one  of  the  hatches 
of  the  canal-boat  lighter  and  a  portion  of  the  cargo  transferred.  Each 
hatch  is  treated  in  succession,  making  a  partial  removal  at  a  time  for 
the  purpose  of  obviating  a  strain  in  the  lighter,  which  would  result 
from  the  complete  discharge  of  a  hatch  after  the  first  insertion. 

Tlie  grain  upon  being  elevated  drops  into  a  weigh  hopper,  where  it 
is  weighed  in  lots  of  50  to  75  bushels,  varying  with  the  size  of  the  ele- 
vator. It  is  then  reelevated,  passed  over  a  screen  and  cleaned,  and 
again  elevated,  and  finally  spouted  to  the  hold  of  the  receiving  vessel, 

The  transfer  capacity  of  an  elevator  may  be  stated  to  be  about  4|000 


Digitized  by 


Google 


APPENDIX  H  H — ^REPORT  OP  MAJOR   8TMON8.  3225 

bashels  per  hour.  The  expense  of  transferrinj?  grain  from  the  lighter 
to  ocean  yessels  is  borne  by  the  grain,  and  the  charge  for  this  work 
per  bashel  is  as  follows: 

Gents. 

RecemDg,  weighing,  and  discharging.  •••.••....  ••••••••••• • 0.625 

TranRportation  of  elevator 600 

Canal-boat  trimming,  $1.50  per  1.000  boshels 150 

1.275 
or  IH  oenta  per  bashel ;  or,  as  generally  stated,  li  cents. 

In  addition  to  the  above  charge  the  ocean  vessel  pays  to  the  elevating 
company  for  trimming  grain  in  the  hold  $2  for  every  1,000  bnshels 
loaded.  No  charge  is  ma^e  to  the  grain  for  this  work,  but  it  is  incladed 
in  the  ocean  freight  rate. 

It  will  be  observed  that  the  elevating  company  receives  a  net  rate  of 
1|  cents  for  every  bushel  transferred,  as  the  sums  received  for  trimming 
canal  boats  (lighters)  and  ocean  vessels,  $1.50  per  1,000  bnshels  and 
(2  per  1,000  bushels,  respectively,  or  a  total  of  $3.50  per  1,000  bnshels, 
are  paid  to  the  shoveling  gang  mentioned  before  for  performing  this 
work. 

Assuming  the  floating  elevator  to  work  ten  hours  per  day,  the  quantity 
of  grain  transferred  during  the  time  would  be  40,000  bushels^  and  at 
1^  cents  per  bushel  would  amount  to  (450. 

The  daily  expense  of  operating  a  floating  elevator  is  not  over  (100, 
including  wages,  fuel,  oil,  repairs,  incidentals,  and  interest  on  investment 
and  deterioration,  so  that  the  actual  cost  of  transfer  is  about  one-fourth 
of  a  cent  per  bushel.  This  computation  of  cost  is  predicated  on  con- 
stant employment,  which,  in  fact,  is  not  the  case.  Were  the  elevators 
employed  only  half  the  time  the  cost  would  be  one-half  cent  per  bushel, 
which  would  still  leave  quite  a  large  margin  for  contingencies  and  profit. 

During  the  year  1895, 45,731,125  bushels  of  grain  were  exported  from 
New  York.  It  may  be  assumed  that  two- thirds  of  this  quantity,  or  say 
30,000,000  bushels,  was  transferred  by  the  floating  elevators.  This  would 
indicate  an  average  daily  shipment  of  100,000  bushels  for  300  days,  or 
only  5,000  bushels  daily  for  each  of  the  floating  elevators  engaged  in 
this  trade,  showing  a  very  large  reserve  power,  and  from  which  it  may 
be  inferred  that  only  a  small  number  of  elevators  are  constantly 
employed. 

Considerable  grain  is  transferred  at  night,  and  when  this  occurs 
ocean  vessels  are  charged  double  rates  for  trimming,  or  (4  per  1,000 
bushels.  Out  of  this  additional  rate  the  shoveling  gang  receives  $1.50 
per  1,000  bushels  as  their  share  of  the  work,  and  the  other  50  cents  is 
divided  among  the  elevator  crew.  No  expense,  however,  is  attached  to 
the  grain  owing  to  this  extra  charge. 

In  addition  to  the  transfer  charges  there  are  also  inspection  charges. 
Bailroad  grain  on  arrival  is  inspected  in  the  car,  for  which  the  charge 
is  50  c^nts  per  carload,  equivalent  to  this  amount  per  1,000  bushels, 
the  usual  carload. 

For  what  is  termed  out  inspection  and  superintending  at  place  of 
delivery  of  grain  afloat  the  charge  is  50  cents  per  1,000  bushels.  These 
charges  have  especial  reference  to  grain  intended  for  immediate  ship- 
ment abroad  on  arrival. 

Much  of  the  grain  arriving  in  New  York  City  by  rail  is  held  in  store 
in  the  Brooklyn  warehouses,  which  are  virtually  owned  by  the  Brook- 
lyn Wharf  and  Warehouse  Company,  a  concern  having  a  capital  stock 
and  bonded  debt  of  about  $30,000,000  and  an  estimated  storage  capacity 
of  16,000,000  bushels  of  grain. 
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Orain  is  delivered  free  by  the  railroad  companies  in  lighters  along- 
side of  these  warehouses,  tbe  same  as  alongside  of  ocean  vessels,  the 
expense  of  the  lighterage  being  incladed  in  the  freight  rate.  When 
direct  delivery  to  ocean  vessels  is  made  throagh  these  warehouses  the 
charges  are  identical  with  those  of  the  International  (floating)  Elevat- 
ing Gompanyy  and  are  as  follows: 


Receiving,  weighing,  and  disoharging,  including  ten  days'  storage 0.625 

Extra  storage 600 

Trimming  lighters,  $1.60  per  1,000  bnshels 150 

Total 1.276 

or  IH  cents  per  bnshel.    To  which  must  also  be  added  the  inspection  charges,  60 
cents  per  1,000  bushels. 

Bhoald,  however,  the  grain  be  held  for  storage  there  wonld  be  a  charge 
termed  inspection  into  regular  warehouses,  which  is  50  cents  per  1,000 
bushels,  and  also  a  charge  known  as  inspection  out  of  regukur  ware- 
houses, which  is  again  50  cents  per  1,000  bushels. 

It  will  be  readily  observed  that  under  certain  conditions  the  inspeo- 
tion  charges  can  aggregate  $1.50  per  1,000  bushels.  Taking  the  case 
of  grain  held  for  storage  for  a  period  of  flfty  days,  the  total  charges 
would  be  as  follows: 


Storage  for  ten  days  free 0.000 

Storag^e  for  forty  days,  one-fourth  cent  for  each  ten  days 1. 000 

Transier  charges 1.275 

Inspection  charges • 160 

Total 2.426 

or  nearly  2^  cents  per  bushcL 

The  statement  that  ocean  vessels  do  not  load  directly  through  the 
elevators  does  not  apply  to  the  Brooklyn  warehouses  (so  called),  where 
much  grain  is  transferred  direct  (without  the  intervention  of  lighters) 
to  ocean  vessels. 

This  grain  is  taken  by  vessels  classed  as  ''tramps''  (to  distinguish 
them  from  the  regular  ocean  liners)  and  belonging  to  individuals  or 
companies  having  no  docks  or  piers  of  their  own  in  New  York  Harbor. 
Vessels  of  this  class  usually  take  full  cargoes  of  grain,  to  the  exclusion 
of  other  freight.  In  cases  where  grain  is  lightered  from  the  Brooklyn 
warehouses  to  alongside  of  ocean  vessels  and  transferred  to  them,  the 
charge  is  given  below: 

Oentipw 

boshd. 

Half  weighing  at  warehouse • 0.3126 

Lighterage 5000 

Floating  elevator  charges 1.2750 

Total 2.0875 

or  2fif  cents  per  bushel,  to  which  must  be  added  the  usual  storage  and  inspection 
charges. 

There  are  also  other  possible  charges,  such  as  for  screening  and 
blowing  grain,  either  on  receipt  or  delivery,  one-fourth  of  a  cent  per 
bushel;  mixing  grain  of  different  grades,  on  receipt  or  delivery,  includ- 
ing screening  and  blowing,  one-half  of  a  cent  per  bushel. 

For  delivery  in  bags,  a  charge  ranging  from  1  to  1^  cents  per  bushel 
is  made.  Grain  run  to  special  bins  for  delivery  to  teams  is  subject  to 
an  additional  charge  of  one-half  cent  per  bushel;  transferring  grain 
while  in  store,  one-fourth  of  a  cent  per  bushel.  This  has  reference  to 
changing  grain  from  one  bin  to  another,  as  in  the  case  of  hot  grain,  in 
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order  fx>  cool  it,  and  for  other  reasons*  Many  of  these  charges  are 
optional  and  are  not  compulsory,  as  are  the  transfer  charges. 

Owing  to  the  limited  capacity  of  the  railroad  elevators,  railroad  grain 
is  also  largely  stx)red  by  the  railroad  companies  in  lighters,  canal  boats 
and  barges  being  nsed  for  this  purpose. 

It  is  stated  that  during  the  winter  of  1896  and  1897  as  many  as 
600  lighters  were  used  for  this  purpose,  the  contents  approximating 
5,000,000  bushels.  The  storage  rates  are  the  same  as  if  stored  in  the 
railroad  elevators  and  Brooklyn  warehouses,  the  barges  being  hired 
by  the  railroad  companies  by  the  day,  without  regard  to  storage  rates. 

INSURANOB  BATES. 

The  insurance  rates  charged  for  grain  stored  in  railroad  elevators 
range  from  2  to  2^  per  cent  per  annum,  while  the  Brooklyn  warehouse 
rate  is  three-flfbhs  to  three-fourths  of  1  per  cent  per  annum. 

For  grain  stored  in  lighters  the  marine  insurance  rate  is  one-tenth  of 
1  per  cent  for  every  ten  days. 

OAKAL  OBAm. 

Canal-boat  fleets  after  leaving  the  ErieOanal  and  entering  the  Hud- 
son Biver  are,  in  the  case  of  horse-boat  fleets,  assembled  in  large  tows 
of  from  50  to  60  boats,  and  then  towed  by  powerfril  tugs  to  Kew  York. 

Steam  canal  boats,  possessing  their  own  propelling  power,  tow  their 
immediate  consorts  to  the  same  destination. 

The  charge  for  towing  horse  canal  boats  ftt>m  Troy  to  New  York  is 
$28  per  boat,  and  from  Albany  the  charge  is  $25,  this  charge  being  paid 
by  the  boat  owner. 

The  lauding  place  of  the  Erie  Oanal  boats  in  New  York  Oity  is 
between  piers  3  and  8,  East  Biver,  which  is  the  recognized  canal  dis- 
trict,  having  been  especially  set  apart  by  the  city  of  New  York  for  this 
purpose.  Grain  consigned  to  New  York  is  required  to  be  delivered  at 
any  point  accessible  by  water  within  a  radiuK  of  15  miles  of  the  Bat- 
tery, if  so  desired  by  the  consignee,  the  grain  paying  all  harbor  towing 
from  and  to  the  usual  place  of  landing. 

Three  days  are  allowed  by  canal  boats  for  unloading  cargo,  after 
which  a  charge  of  $5  per  day  is  made  for  demurrage,  which  must  be 
paid  by  the  grain.    This  demurrage  charge  was  formerly  $10  per  day. 

Canal  boats  are  charged  for  wharfage,  the  rate  for  which  is  50  cents 
a  day  for  loaded  and  30  cents  a  day  for  light  (or  empty)  boats.  The 
rates  charged  for  towing  grain  canal  boats  vary  as  to  distance  and 
locality. 

The  towing  charges  are  paid  by  the  grain.  After  grain  canal  boats 
are  put  alongside  of  vessels  the  grain  is  transferred  by  the  Inter- 
national Elevating  Company  in  the  same  manner  and  by  the  same 
methods  as  the  grain  arriving  by  railroads  and  transported  alongside 
of  vessels  in  lighters. 

The  charges  to  the  grain  for  transferring  from  canal  boats  to  vessels 
are  as  follows: 

Oeati 

per  bushel. 

Receiving,  weighing,  and  disobarglng 0.625 

Transportation  of  floating  elevator • 500 

Total 1.125 

or  H  cents  per  boeheL 
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The  floating  elevator  also  makes  a  charge  for  trimming  canal  boats 
and  ocean  vessels,  which  is  the  same  as  for  railroad  grain,  viz,  93M 
per  1,000  bushels.  Of  this  the  canal  pays  (1.50  per  1,000  boshels  and 
the  ocean  vessel  the  remainder,  viz,  $2  per  1,000  bashels.  In  both 
cases  the  trimming  charges  are  incladed  in  the  freight. 

Inspection  charges  are  the  same  as  for  railroad  grain.  As  to  insur- 
ance, the  Buffalo  rates  carry  for  five  days  after  arrival,  and  shoold 
boats  be  unloaded  within  this  period  of  time,  the  rate  for  the  flrst 
subsequent  month  is  20  cents  for  every  (100  value  and  10  cents  for 
each  additional  month. 

Canal  grain  intended  for  storage  in  the  Brooklyn  warehouses  is  sub- 
ject to  the  same  charges  and  conditions  as  railroad  grain.  Briefly 
stated,  tiiie  charges  for  railroad  and  canal  grain  are  as  follows: 

RAILROAD  GRAIN. 

Freight  rate  to  Ifl'ew  York  City  includes  free  delivery  alongside  ves- 
sels, warehouses,  mills,  etc,  having  water  front.  The  railroads  pay 
the  expense  of  transfer  from  cars  t£urough  .the  railroad  elevator  to  the 
lighter,  and  the  towing  of  the  lighter.  The  grain  pays  for  the  trimming 
fiiSm  lighters  and  the  transfer  from  lighters  to  vessels,  warehouses,  and 
mills;  also  the  inspection  and  insurance  charges.  Ocean- vessel  trim- 
ming is  paid  for  by  the  vessel. 

CANAL  GRAIN. 

Freight  rate  to  Kew  York  includes  the  delivery  to  canal  district  at 
the  foot  of  Whitehall  street,  and  also  the  trimming  of  the  canal  boat 
when  put  alongside  of  vessels,  warehouses,  and  mills.  The  grain  bears 
ike  expense  of  lightering  or  towing,  transferring  from  canal  boats  to 
vessels,  and  inspection  and  insurance  charges.  Ocean-vessel  trimming 
is  paid  for  by  the  vessel.  There  is  a  slight  variation  in  the  charges 
between  export  grain  and  grain  intended  for  home  consumption.  Flour- 
ing mills  genersdly  have  their  own  elevating  appliances,  and  can  thus 
transfer  grain  on  their  own  account,  making  a  charge  of  flve-eighths  of 
a  cent  per  bushel,  and  $1.50  per  1,000  bushels  for  trmindng,  all  of  which 
is  paid  by  the  grain. 

The  following  table  shows  the  yearly  receipts  of  wheat  by  rail,  liver, 
and  coast,  and  by  canal  for  the  years  stated: 

Table  No.  84. 


Yen. 

BaiL 

BiTWUid 
ooasi. 

CuiaL 

Tota 

Itil 

BtuhOi, 

88,881.642 
46,837,008 
15,633,396 
4,376,225 
22,255,000 

BushsU, 
156,715 
86,877 
73,990 
66.001 
148,727 

21,968,6M 
17,208,876 
33,070,600 
26.844,200 
6, 638, 706 

61,000,891 
68,682,260 

lBt2 

1893 

46, 777,666 
80,775,426 

1894 

1886 

28,922,437 

There  are  also  wide  variations  in  the  relative  quantities  of  wheat 
carried  by  the  various  lines  of  transportation.  Beferring  to  the  table, 
it  will  be  seen  that  the  raihroad  and  canal  shipments  for  the  years  18d4 
and  1896  are  reversed.  The  large  falUng  off  in  canal  shipments  for  the 
year  1895  is  attributable  to  the  fact  that  during  the  season  of  1895  the 
railroads  carried  wheat  at  extremely  low  freight  rates.  Many  of  the 
canal-boat  owners  were  unable  to  meet  this  competition,  the  railroad 
rates  being  fixed  at  such  a  figure  as  to  offer  no  remuneration  for  cana) 
transportation  except  in  tiie  cases  of  the  large  steam  canal-boat  fleets. 
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It  has  been  asserted  that  the  action  of  the  railroad  companies  iras  for 
the  purpose  of  discrediting  canal  transportation,  and  thereby  infla- 
encing  the  appropriation  of  $9,000,000  for  the  improyement  of  the 
canals,  which  was  voted  upon  in  November,  1895. 

The  receipts  of  wheat  at  tide  water  by  canal  for  the  season  of  1896 
were  11,195,366  bnshels,  or  nearly  doable  the  qaantity  carried  for  the 
previous  year. 

Kegardiug  the  decline  in  the  receipt  of  wheat  (and  other  grain)  at 
New  York,  it  is  claimed  that  this  is  brought  about  by  the  action  of  the 
Joint  Traffic  Association,  of  which  a  unmber  of  trunk-line  railroads 
are  members,  allowing  certain  Atlantic  i)orts,  such  as  Baltimore,  Nor- 
folk, and  Newport  News,  certain  differences  in  rates,  termed  *^  dififer- 
entials."  The  freight  rates  for  the  ports  named  are  3  cents  per  100 
pounds  less  than  the  New  York  rate,  and  this,  it  is  claimed,  has  the 
effect  of  attracting  trade  to  Baltimore,  Norfolk,  and  Newport  News 
and  withdrawing  it  from  New  York  City. 

It  has  been  previously  stated  that  canal  grain  cargoes  were  allowed 
three  week  days  during  which  to  unload.  On  the  expiration  of  this 
time  demurrage  was  charged  at  the  rate  of  (10  per  day  or  part  of  a 
day  until  the  cargo  was  fully  discharged.  This  charge  was  equivalent 
to  a  storage  rate  of  one  eighth  of  a  cent  per  bushel  per  day,  or  1^  cents 
for  ten  days,  as  against  one-quarter  of  a  cent  charged  by  the  warehouse 
for  storage. 

For  the  season  of  1897  this  demurrage  charge  has  been  reduced  one- 
half,  or  to  (5  per  day,  equivalent  to  a  storage  rate  of  one  sixteenth  of  a 
cent  per  bushel  per  day,  on  the  assumption  of  an  8,000-bushel  grain  cargo. 

Assuming  the  construction  of  a  ship  canaJ,  and  taking  the  case  of  a 
grain  lake  freighter  arriving  with  a  cargo  of  5,000  tons  of  wheat,  or 
166,667  bushels,  and  making  a  charge  of  one-sixteenth  of  a  cent  per 
bushel  for  demurrage,  the  daily  charge  would  be  $104.17.  As  the  daily 
expense  of  a  great  steamer,  including  allowances  for  interest  and  dete- 
rioration is  from  $200  to  $300,  this  demurrage  charge  would  have  to  be 
much  increased  to  properly  compensate  the  vesseL 

It  is  not  likely  that  consignees  would  be  content  to  pay  even  this 
amount  when  elevator  or  warehouse  rates  are  only  one-fortieth  of  a  cent 
I>er  bushel  per  day.  This  rate  applied  to  a  cargo  of  166,667  bushels 
would  be  $41.67  per  day. 

The  large  percentage  of  grain  exported  from  New  York  is  shipped  by 
the  regular  line  steamers,  which  take  grain  along  with  other  cargoes. 

These  shipments  are  termed  '^  berth,"  in  contradistinction  to  frdl  car- 
goes. In  1895  wheat  shipped  in  full  cargoes  was  33  per  cent  of  the 
total  shipments,  while  in  1896  only  22  per  cent  was  shipped  in  this 
manner. 

To  illustrate  the  comparative  shipments  during  the  year  the  follow- 
ing table,  showing  monthly  shipments  of  wheat  during  the  year  1895,  is 
appended: 

Tablb  No.  SS. 


Month. 


Wheat 


Per. 

oentogtt.  I 


Month. 


Wheat. 


Per- 
oentafa. 


Jannmiy.. 
Februaxy 
March.... 
April 

Miy 

Jane 

Jvly 


BusheU, 
3,690.534 
1.594.953 
2,013,316 
3,870.217 
1, 868. 013 
1,191,888 
800,  U6 


11.1 
6.6 

as 

1L9 
7.7 
4.9 
1.1 


Anfatt ... 
September 
October ... 
NoTomber. 
December. 

Total. 


Bu»KeU, 

878,620 
3,117,730 
2,271,728 
2,672.47» 
8,270,213 


t.7 
9.1 

11.1 


34,239,790 


IM 
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Oonforming  to  present  conditionB,  large  grain  lake  freighters  arriy- 
ing  in  New  York  through  a  ship  canal  with  grain  cargoes  of  from  5,000 
to  7,000  tons  would  in  most  cases  be  obliged  to  go  alongside  of  the 
regular  lines  to  unload.  Owing  to  the  contracted  size  of  many  of  the 
slips  of  the  present  piers,  this  would  be  impossible,  especially  as  there 
would  of  necessity  be  some  space  required  for  a  floating  elevator  to 
transfer  the  grain.  The  present  floating  elevators  are  adapted  for 
unloading  from  canal  boats  and  lighters  and  not  from  large  vessels, 
consequently  they  could  not  be  utilized  in  transferring  grain  from  large 
grain  lake  freighters,  and  it  would  become  necessary  to  construct  such 
others  as  would  be  adapted  to  the  new  condition  of  things. 

The  grain  lake  freighters  of  the  capacity  mentioned  would  generally 
find  it  impossible  to  transfer  grain  immediately  on  arrival,  and  as  it 
would  not  be  economical  or  expedient  to  have  these  vessels  serve  in  a 
storage  capacity,  grain  would  have  to  be  transferred  to  some  elevator 
or  warehouse. 

l^one  of  the  present  railroad  elevators  are  designed  for  this  work, 
and  would  consequently  have  to  be  remodeled  to  suit  the  exigencies  of 
the  case.  Neither  are  the  Brooklyn  warehouses  arranged  for  unloading 
these  proposed  grain  freighters,  their  nnloading  arrangements  being 
confined  to  unloading  canal  boats,  lighters,  and  schooners.  The  max- 
imum unloading  capacity  of  one  leg  of  the  Brooklyn  warehouses  is  9,000 
bushels  per  hour,  while  the  average  unloading  capacity  is  about  5,000 
bushels.  No  steam  shovels,  such  as  are  employed  at  Buffalo,  are  used. 
These  appliances  greatly  expedite  the  work  of  unloading,  which  explains 
the  fast  work  done  at  Buffalo. 

So  far  as  can  be  learned,  the  largest  single  amount  of  grain  unloaded 
at  the  Brooklyn  warehouses  was  a  cargo  of  41,000  bushels  of  wheat 
from  a  schooner. 

Unless  the  entire  cargo  of  a  grain  lake  freighter  was  consigned  to 
one  certain  or  particular  ship  it  would,  on  arrival  at  New  York,  be  nec- 
essary to  go  alongside  as  many  different  vessels  as  there  were  con- 
signees. This  would,  even  if  possible,  entail  extra  towing  from  point 
to  point.  This  condition  would  be  especially  applicable  in  cases  where 
the  cargo  was  composed  of  different  kinds  of  grain  and  each  intended 
for  difierent  vessels  for  exportation. 

A  grain  lake  freighter  complying  with  these  conditions  would  actually 
become  a  large  and  expensive  lighter. 

It  would  hardly  be  considered  practicable  to  transfer  grain  in  small 
quantities,  continually  shifting  around. 

As  to  the  cost  of  transferring  grain  from  a  grain  lake  freighter  to  an 
ocean  vessel,  the  expense,  if  proper  facilities  and  machinery  were  frir- 
nished,  should  not  vary  materially  from  the  present  method  of  unload- 
ing from  canal  boats  and  lighters.  As  previously  pointed  out,  floating 
elevators  especially  designed  would  be  required. 

Eegarding  the  unloading  of  grain  from  lake  freighters  into  elevators 
or  warehouses,  the  expense  would  be  identical  with  that  of  unloading 
from  canal  boats  and  lighters.  In  fact,  with  the  use  of  modified  eleva- 
tors, such  as  are  used  in  Buffalo,  the  operation  of  transferring  grain 
would  be  an  exact  counterpart  of  that  employed  in  that  city. 

Viewed  from  any  standpoint,  the  transfer  of  grain  from  lake  freight- 
ers assumed  to  arrive  in  New  York  Harbor  could  not  be  done  any  more 
economically  than  it  is  now  done  from  canal  boats,  while  in  the  great 
mtyority  of  cases  it  seems  probable  that  the  cost  would  be  much  higher. 

It  can  not  be  gainsaid  that  the  rates  for  transfer  service  could  be 
reduced  to  a  great  extent,  but  this  in  no  event  could  be  considered  an 
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advantage  as  tar  as  lake  freighters  are  concerned,  as  the  reduced 
ohurges  would  as  well  apply  to  ^rain  arriving  in  canal  boats  and  barges. 
The  following  table,  compiled  from  the  reports  of  the  New  York 
Produce  Exchange,  gives  the  freight  rates  on  various  commodities  from 
New  York  to  Liverpool  by  steamer  for  the  nine  years  1887  to  1896: 

Tablb  No.  86.~Ooeaii  frHghi  ratei  hy  Oeamer  fnm  New  York  to  Uoerpool  (per  ton  of 

g^40  poundo), 

[OonpQed  and  rednoed  from  uinaftl  reports  of  If  ew  York  Prodnoe  Exchange.] 


Tear. 

GralA, 

aTexj^e 

poiinda 

per 
bnahel. 

Flour,  in 

•ackis. 

BMsf;in 
tJercnaof 
4|  per  ton. 

Pork,  in 
barrrls  of 
8  per  ton. 

Pro. 

Tiaiona. 

on  cake. 

▲Terage 

rate  per 

ton  for 

each  year. 

1887 

$L98 
2. 20  A 

148 
2. 12  A 
l.«lX 
1.49  A 

l.»A 

$2.23 
2.33 

m 

149  A 
126  A 
1.88 
L88 

$106 

3. 81 A 

ill"' 

ISliV 

$3.49 
197 
6. 82  A 

156^. 

113A 

t9MA 

185A 
6. 71 A 
4. 37  A 
4. 86  A 
166 

177  A 

$1M 

194 

1(198 

1889 

$112 
118 

Is* 

4.22 

1890 

8.07 

1891 

186 

1892 

176 

1893 

167 

1894 

2.81 

1886 

114 

Arerafe  of  tho  nteo 
for  each  conimoditj 
for  nine  yean 

188 

Itt 

141 

188 

IM 

128 

m 

These  rates  are  all  for  tons  of  2,240  ponnds,  npon  which  unit  all 
freights  going  to  Qreat  Britain  are  based. 

Hednced  to  tons  of  2,000  pounds,  which  ton  is  the  nnit  npon  which 
the  lake  and  canal  freights  are  based,  and  considering  the  item  of  grain 
alone,  the  average  cost  for  the  nine  years  would  be  $1.81  per  ton  from 
Kew  York  to  Liverpool;  which  in  the  case  of  wheat  would  be  5.43  cents 
per  bushel. 

If  wheat  is  shipped  directly  through  New  York  the  average  transfer 
charges,  including  demurrage,  extra  storage,  etc.,  will  amount  to  about 
50  cents  per  ton,  or  Ij^  cents  per  bushel. 

Adding  these  items  to  the  attainable  rates  on  wheat  from  Chicago  to 
Few  York  previously  given,  with  the  lake  freighter  of  7,000- ton  capacity 
and  the  Buffalo  transfer  charges  as  at  present,  we  have  the  following 
as  the  practical  attainable  cost  of  shipping  wheat  from  Chicago  to 
Liverpool  by  various  methods  between  the  lakes  and  the  sea. 


Byahlpoanal 

By  preaent  Krie  Canal .... 
By  improTed  Krie  Caoal .. 
By  aoggeated  barge  eanal. 


Per  tea. 


$8.80 
4.08 
8.72 
161 


Assuming  the  Buffalo  transfer  charges  to  be  reduced  to  three  fourths 
of  a  cent  per  bushel,  these  rates  from  Chicago  to  Liverpool  become: 


Per  ton. 


Byahipeanal 

By  preeent  Erie  Canal . . .. 
By  improved  Brie  Canal.. 
By  anggeeted  barge  canal. 


$8.80 
188 
168 
188 
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With  proper  business  arrangeiDent  it  is  believed  to  be  practically 
possible  to  ship  wheat  through  the  lakes  and  through  the  Erie  GanaJ, 
enlarged,  as  suggested,  to  New  York,  and  then«  e  to  Europe,  with  a  fair 
margin  of  proht,  at  a  cost  not  exceeding  10  cents  per  busheL 

BSTIMATBD    COST    OF    SUBYBYS. 

There  are  submitted  herewith  estimates  of  the  cost  of  surveys  for  ship 
canals  along  the  Niagara-Oswego-Mohawk  route,  and  along  the  Erie 
Canal  route,  the  two  ship-canal  routes  wholly  within  the  United  States, 
which  surveys  must  precede  the  preparation  of  detailed  plans  and  esti- 
mates of  cost. 

By  the  survey  provided  for  accurate  information  would  be  procured 
of  the  topography  of  the  country  in  the  vicinity  of  the  canal,  the  char- 
acter of  the  materials  along  the  line  of  the  canal,  the  location,  elevations, 
and  grades  of  all  railroads,  highways,  water  courses,  etc;  all  streams 
would  be  gauged  and  all  property  lines  determined,  with  buildings, 
lists  of  owners,  assessed  valuations,  etc.,  of  all  property  which  would 
be  affected  by  the  construction  of  a  canal,  and  all  railway  and  highway 
crossings  fixed,  etc. 

The  whole  plan  of  survey  is  based  upon  using  locks  of  the  ordinary 
type  and  of  the  size  mentioned  in  this  report,  with  emplacements  pro- 
vided for  the  additional  locks  which  may  be  demanded  in  the  fiiture. 

KIAaABA  SHIP  CANAL. 

This  canal  is  indissolubly  connected  with  the  improvement  of  the 
upper  Niagara  Elver,  and  this  again  with  the  question  of  regulating  the 
lake  levels,  and  they  must  to  a  certain  extent  be  considered  together. 
Accurate  plans  and  estimates  for  a  Niagara  Ship  Oanal  can  not  be  pre- 
pared until  the  general  plan  and  poUoy  of  treating  the  upper  river  and 
the  lake  levels  is  determined. 

It  is  estimated  that  the  determination  of  these  questions  to  the  extent 
sufficient  will  require  an  expenditure  of  $5,000  for  survey  work  and  the 
study  and  consideration  of  all  possible  or  proposed  plans  for  the 
attainment  of  the  objects  in  view. 

The  1876  surveys  of  the  Niagara  Ship  Canal  are  considered  as  show- 
ing in  general  all  the  practicable  routes,  and  it  is  assumed  that  a  study 
of  their  maps  and  profiles,  and  such  further  reconnaissance  as  may  be 
deemed  advisable,  will  show  conclusively  that  the  Lockport- Eighteen- 
Mile  OreekOlcott  route  is  the  most  desirable,  and  that  the  complete 
survey  can  be  limited  to  that  route  and  to  determining  the  exact  loca- 
tion of  the  line  and  structures.  The  survey  would  show  all  the  natural 
and  artificial  features,  buildings,  railways,  highways,  streams,  property 
lines,  ownerships,  assessed  valuations,  etc,  for  a  strip  2,000  feet  in  width 
for  the  entire  line,  25.3  miles  in  length.  Accurate  contours  5  feet  apart 
would  be  put  in  and  borings  and  pits  sunk  sufiSdent  to  give  accurate 
and  full  information  as  to  the  character  of  the  materials.  The  basis  of 
the  survey  would  be  five  base  lines  run  400  feet  apart  along  the  route 
with  stations  every  100  feet.  At  the  probable  lock  locations  the  sur- 
veys would  be  in  great  detail.  The  borings  would  be  made  by  contract 
under  carefal  supervision,  and  all  specimens  would  be  carefully  and 
systematically  filed  away  for  future  reierenoe. 


Digitized  by 


Google 


APPENDIX  M  M — REPORT  OF  MAJOR  8YMON8.     3233 

The  following  is  the  estimated  cost  of  t\w  work : 

Field  work  along  main  line  of  canal $12,000 

Field  work  at  lock  sites 2,250 

Field  work  of  cadastral  8ur\eY ^ 2,800 

Office  work 6,400 

Traveling  expenses .' 1,000 

Snbsistenco  in  tieUl 3,120 

Instrnmeuts 1, 000 

Borings 6,000 

34,570 
Add  10  per  cent  for  contingencies,  ganging,  etc 3,457 

38,027 
Niagara  River  snrvey 5,000 

Total 43,027 

OSWEGO-ONEIDA-MOHAWK  ROUTE. 

As  this  line  must  of  necessity  follow  the  thalweg:s  of  the  natural  val- 
leys indicated  by  its  title,  there  is  little  to  be  done  in  the  choice  of  loca- 
tion except  at  the  Oneida  crosscat,  the  Eome  summit,  and  the  descent 
into  the  Hudson  near  Cohoes  Falls. 

In  general,  it  will  be  necessary  to  rnn  base  lines  along  each  side  of 
the  river,  with  stakes  of  alignment  and  elevation  every  100  feet  and  with 
lines  of  soundings  between  opposite  stations,  and  other  base  lines  on 
the  higher  ground  of  the  river  bank  on  each  side.  Large  numbers  of 
borings  will  be  needed  to  determine  the  best  dam  and  lock  locations, 
and  in  some  instances  diamond-drill  borings  will  be  required. 

For  the  section  of  canal  proper  along  the  route  the  general  plan  out- 
lined for  the  Niagara  Ship  Canal  survey  would  be  followed. 

Along  the  route  special  attention  will  have  to  be  ^iveu  to  various 
items. 

WATER  SUPPLY. 

This  must  be  carefully  studied  by  experts,  and  the  proper  location  of 
the  canal  can  only  be  determined  after  the  question  of  water  supply  is 
settled.  If  the  water  supply  for  a  high-level  canal  above  Oneida  Lake 
is  not  found  sufficient,  then  the  alternative  would  be  presented  of  a 
deep  cut  to  the  level  of  Oneida  Lake  or  a  feeder  to  Lake  Eiie. 

PRESENT  CANALS. 

It  would  be  necessary  primarily  to  know  what  policy  to  adopt  in 
regard  to  the  present  New  York  State  canals,  whether  they  are  to  be 
left  intact  and  undisturbed,  or  to  be  ignored  and  absorbed  in  the 
greater  ship  canal.  As  stated  in  the  body  of  this  report,  a  full  under- 
standing with  the  State  should,  if  practicable,  precede  any  operations. 

The  cadastral  surveys  along  this  route,  and  especially  in  the  Mohawk 
Valley,  will  be  of  great  importance,  and  must  extend  over  all  the  areas 
liable  to  be  flooded  by  the  structures  put  in  to  canalize  the  river.  The 
location  of  dams  and  locks  will  have  to  be  determined  in  general  by  a 
balancing  of  many  interests, 
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The  following  is  the  estimated  cost  of  the  snrvey : 

Field  work  along  lake,  canal,  and  canalized  rivers,  and  for  detemnnntion 

of  water  supply  problem $50,000 

Field  work  at  lock  aud  dam  sites 6,000 

Field  work  of  cadastral  survey 8, 400 

Field  work,  Oneida  Lake 1, 000 

Office  work 27,000 

Traveling  expenses 3, 000 

Subsistence  in  field 12, 000 

Instruments 2, 000 

Borings  18,000 

127,400 
Add  10  per  cent  for  contingencies 12,740 

Total 140,140 

ERIE  CANAL.  ENLARGEMENT. 

The  following  estimate  of  the  cost  of  enlarging  the  Erie  Canal  is  based 
upon  the  supposition  that  it  is  to  be  enlarged  to  a  size  capable  of  pass- 
ing barges  of  1,500  tons  capacity,  with  locks,  curvatures,  etc.,  capable 
of  passing  two  such  barges  hitched  together  tandem;  that  it  is  to  be  so 
located  as  to  provide  for  a  continuously  descending  canal  all  the  way 
from  Lake  Erie  to  the  Hudson;  that  the  Mohawk  Kiver  is  to  be  canal- 
ized ;  that  locks  of  the  ordinary  type  are  to  be  used,  and  that  the  recent 
full  surveys  of  the  Erie  Canal  made  by  the  State  engineer  department 
and  the  records  of  the  State  engineer's  office  would  be  available  and 
would  be  utilized  in  preparing  a  new  project  for  its  enlargement. 

If  this  survey  and  preparation  of  general  plans  of  enlargement  of  the 
Erie  Canal  is  done  in  addition  to  the  ship  canal  survey  by  the  Oswego 
route,  no  additional  work  through  the  Mohawk  Valley  would  be  required, 
as  the  two  would  coincide.  The  new  line  to  be  surveyed  would  be  the 
70  miles  between  Rome  and  Newark.  The  methods  of  this  work  would 
be  similar  to  those  outlined  for  the  Niagara  and  Oswego  routes.  The 
line  from  Newark  to  Buffalo  would  have  to  be  carefully  studied,  and 
extensive  surveys  would  be  required  in  some  cases  where  other  locations 
would  be  required  or  where  locks  would  be  placed. 

The  following  is  the  estimated  cost  of  the  work  required  upon  the 
preceding  suppositions : 

Field  work  on  snrvey  proper $18,000 

Field  work  on  cadastral  survey 6,000 

Field  work  on  special  surveys 4,000 

Office  work 12,000 

Traveling  expenses 2,000 

SabHi8tenc(^  in  field 4, 000 

Instruments 1, 000 

Borin«^8 8»000 

55,000 
Add  10  per  cent  for  contingencies,  etc 5,500 

Total 60,500 

If  the  survey  for  this  Erie  Oanal  enlargement  is  made  independently 
of  the  survey  for  a  ship  canal  by  the  Oswego-OueidaMohawk  route,  it 
will  require  in  addition  to  the  above  the  sum  required  for  the  survey  of 
the  Mohawk  Kiver  with  a  view  to  its  canalization^  which  sum  is  esti- 
mated at  $60,000. 
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THB  HUDSON  RIVER. 


Boards  of  Engineers  having  made  plans  and  estimates  for  the  improve- 
ment of  the  Hudson  Eiver  to  the  extent  required  in  any  of  the  cases 
mentioned  in  this  report,  it  is  not  believed  that  any  money  need  be 
expended  for  additional  surveys  of  this  river. 

The  following  is  a  summary  of  the  estimates,  in  round  numbers: 

NIAOARA-OSWEGO-MOHAWK   SHIP  CaNAL. 

Niagara  Rivar  and  ship  canal $43,000 

Oswego-Oueida-Mohawk  Canal 140,000 

183,000 
Expenses  of  administration 7,000 

Total 190,000 

RfilB  CANAL,   ENLASGKD  TO  CAPACITY  FOIl  1,500-TON  BARGES. 

Lake  Erie  to  Rome - $60,000 

Rome  to  the  Hadson 60,000 

120,000 
Exi>enBe0of  administration .' 5,000 

Total 125,000 

COMPLETE  SURYBT  FOR  NIAGARA-08WEG0-M0HAWK  SHIP  CANAL,  AND  ALSO  FOR  ERIE 

CANAL  ENLARGEMENT. 

Niagara-Oswego-Mohawk  Ship  Canal $190,000 

Erie  Canal  enlargement,  Lake  Erie  to  Rome 60,000 

Total ^ 250,000 

Making  such  estimates  of  the  cost  of  surveys  is  very  unsatisfactory. 
It  may  be  found  that  all  necessary  work  can  be  done  for  less  than  the 
amounts  named,  but  the  project  is  of  such  great  importance  and  the 
works  would  be  so  costly  that  it  is  believed  to  be  the  part  of  wisdom  to 
provide  liberally  for  the  surveys  required  and  for  gathering  all  infor- 
mation bearing  upon  the  subject.     ' 

As  some  of  the  work  would  have  to  "precede  other  portions,  it  is  esti- 
mated that  two  field  seasons  would  be  required  to  complete  the  surveys 
in  the  most  satisfactory  manner. 

SUMMARY. 

The  following  is  a  summary  of  the  findings  and  conclusions  reached 
and  more  fully  discussed  in  this  report: 

A  ship  canal  which  would  permit  lake  vessels  to  reach  tide  water 
and  ocean  vessels  to  reach  lake  ports  would  be  valuable  in  reducing 
and  regulating  lake  freights,  transfer  charges,  etc.,  on  such  freight  as 
might  be  tributary  thereto. 

To  justify  construction,  the  benefits  to  be  derived  from  such  a  canal 
should  be  clearly  shown  to  be  suitably  commensurate  with  its  cost  and 
the  cost  of  maintenance  and  necessary  improvements. 

The  present  and  prospective  conditions  of  lake  and  iiiterlake  channels 
and  harbors  limit  the  reasonable  depth  of  a  ship  canal  to  that  required 
for  vessels  of  20-foot  draft. 

Any  ship  canal  built  should  be  entirely  within  the  territory  of  the 
United  States^  and  should  terminate  at  a  first-class  American  seaport 
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and  commercial  and  manufacturing  center,  in  order  that  Western  prod- 
ucts for  domestic  consumption,  as  well  as  those  designed  for  exportation, 
may  be  transported  at  minimum  cost,  and  that  return  freight  of  the 
greatest  possible  magnitude  may  be  secured,  and  the  canal  benefit  alike 
the  people  of  the  West  and  of  the  East. 

Any  ship  canal  built  shoukl  not  only  subserve  the  interests  of  foreign- 
bound  commerce,  but  as  well  the  domestic  commerce  between  the 
centers  of  x>opulation  in  the  East  and  the  producing  regions  of  the  West. 

The  domestic  commerce  is  of  more  importance  to  consider  than  the 
commerce  destined  to  or  from  foreign  countries. 

A  ship  canal  by  the  St.  Lawrence  route  to  Montreal,  or  by  the  St. 
Lawrence-Cham  plain  route  to  New  York,  does  not  fulfill  these  conditions, 
and  should  not  be  considered  by  the  United  States. 

The  route  considered  best  for  a  ship  canal  is  by  the  Niagara  River, 
Lake  Ontario,  Oswego,  Oneida  Lake,  and  the  Mohawk  and  Hudson 
rivers. 

For  the  highest  economy  in  transportation,  special  types  of  vessels 
are  needed  for  use  on  the  ocean,  on  the  lakes,  and  on  the  canals,  and 
neither  can  replace  the  other  in  its  proper  waters  without  sutfering  loss 
of  efficiency.  Ocean  vessels  could  not,  as  a  general  rule,  engage  in  the 
business  of  passing  through  a  ship  canal  and  the  lakes  to  upper  lake 
ports;  and  lake  vessels  are  not  fitted  for  use  upon  the  ocean,  and  if 
they  made  use  of  a  canal  they  would  have  to  transfer  their  cargoes  at 
the  Seaboard.  For  economical  transportation  through  a  canal  from  the 
Great  Lakes  to  the  sea  special  vessels,  differing  from  and  far  less  costly 
than  ocean  or  lake  vessels,  are  required. 

Important  and  serviceable  canals  already  exist  between  the  Oreat 
Lakes  and  the  Hudson,  the  Erie  Canal  connecting  Lake  Erie  with  the 
Hudson,  and  the  Oswego-Erie  Canal  connecting  Lake  Ontario  with 
the  Hudson.    By  these  canals  low  rates  of  freight  are  attained. 

These  canals  are  being  improved  by  the  State  of  New  York  to  the 
extent  that  when  completed  the  ca})acity  of  the  boats  navigating  them 
will  be  increased  about  70  per  cent,  the  time  of  transit  will  be  mate- 
rially reduced,  and  it  will  be  possible  and  practicable  to  move  freight 
between  Lake  Erie  and  New  York  for  about  60  per  cent  of  the  present 
cost. 

Under  existing  conditions  and  methods,  these  canals  require,  and 
will  when  improved  require,  the  transference  of  freight  from  lake  ves- 
sels to  canal  boats,  and  vice  versa,  at  lower  lake  ports. 

This  transference  is  an  important  and  expensive  item  in  the  cost  of 
through  freight,  and  its  avoidance  or  material  reduction  is  very 
desirable. 

Transference  at  lower  lake  ports  is  necessary  for  economical  distri- 
bution of  a  very  large  part  of  the  freight  shipped  in  lake  vessels,  and 
this  would  be  the  case  regardless  of  any  canal. 

The  present  cost  of  transference  at  lower  lake  ports  can  be  mate- 
rially reduced  and  business  still  be  done  at  a  profit. 

Any  canal  which  will  enable  this  transference  to  be  avoided  .will 
cause  its  reduction  to  a  minimum. 

The  amount  of  tonnage  which  it  is  estimated  may  be  possibly  tribu- 
tary to  a  ship  canal  is  24,000,000  annually,  18,000,000  tons  transported 
eastward  and  6,000,000  tons  transported  westward. 

The  cost  of  a  ship  canal  suitable  for  use  by  the  largest  vessels  of  the 
lakes  ftom  Lake  Erie  to  New  York,  and  necessary  work  in  connection 
tJiierewith,  would  be  approximately  $200,000,000,  and  the  cost  of  opera- 
tion and  maintenance  would  be  approximately  $2|000|000  per  yeair.    The 
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cost  would  depend  largely  upon  tlie  arraDgement  which  could  be  made 
with  New  York  State  for  the  possession  of  its  canals,  feeders,  reser- 
voirs, etc.,  which  would  necessarily  be  absorbed  in  the  greater  canal. 

The  Erie  Canal,  as  it  is  being  enlarged  by  the  State  of  New  York, 
Will,  if  all  restrictions  upon  its  use  be  removed,  give  commercial  advan- 
tsiges  practically  equal  to  the  commercial  advantages  which  would  be 
given  by  a  ship  canal. 

If  the  Erie  Canal  be  further  improved  by  enlarging  it  to  a  size  suffi- 
cient for  l,50()-ton  barges,  making  necessary  alterations  in  its  align- 
ment so  as  to  give  a  continuously  descending  canal  all  the  way  from 
Lake  Erie  to  the  Hudson,  and  canalizing  the  Mohawk  River,  such 
improved  canal,  navigated  by  barges,  will  enable  freight  to  be  trans- 
ported between  the  East  and  West  at  a  lower  rate  tlian  could  a  ship 
canal  navigated  by  the  large  lake  or  ocean  vessels.  The  cost  of  such 
enlargement  would  be  approximately  one-quarter  the  cost  of  a  ship 
canal. 

If  a  ship  canal  were  built,  the  business  thereon  would  not  be  done  in 
large  lake  or  ocean  vessels,  but  in  barges  and  boats  which  could  be 
equally  well  accommodated  in  a  canal  of  much  less  size. 

A  ship  canal  between  the  Great  Lakes  and  the  ocean  would  have  no 
military  value. 

The  construction  of  a  ship  canal  from  the  Great  Lakes  to  the  sea  is 
not  a  project  worthy  of  being  undertaken  by  the  General  Government, 
as  the  benefits  to  be  derived  therefrom  would  not  be  properly  commen- 
surate with  the  cost. 

The  enlargement  of  the  Erie  Canal  as  suggested,  with  everything 
adapted  to  transport  the  t(mnage  of  the  lakes,  is  a  project  worthy  of 
being  undertaken  by  the  General  Government,  as  the  benefits  to  be 
derived  therefrom  would  be  properly  commensurate  with  the  cost. 

The  cost  of  the  necessary  surveys  for  a  ship  canal  by  the  Niagara- 
Oswego  route  is  estimated  at  $l!)(),000. 

The  cost  of  an  entirely  independent  survey  for  the  enlargement  of 
the  E^rie  Canal  and  canalization  of  the  Mohawk  Kiver  is  estimated  at 
$125,000. 

The  cost  of  a  combined  survey  of  the  Niagara  Oswego  Ship  Canal 
and  for  the  enlargement  of  the  Erie  Canal  is  estimated  at  $250,000. 

A  thorough  understanding  with  the  State  of  New  York  with  refer- 
ence to  its  canals  should,  if  possible,  precede  action  of  any  kind. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S.  A. 


M  M  8. 


SURVEY  OF  ERIE  HARBOR,  PENNSYLVANIA. 
[Printed  in  Honse  Doc.  No.  70,  Fifty-fiftb  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J).  (7.,  Jxme  P,  1897. 
Sra:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  May  24,  1897,  with  map,*  by  Maj.  Thomas  W.  Symons,  Corps  of 

*  Not  reprinted.    Printed  in  House  Doc.  No.  70;  Fifty-fifth  Congress,  first  session. 
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En^neers,  of  the  results  of  a  survey  of  Erie  Harbor,  Pennsylvania, 
made  to  comply  with  the  requirements  of  the  river  and  harbor  act  of 
June  3,  1896. 

The  plan  of  improvement  proposed  by  Major  Symons  contemplates 
repairs  to  and  extension  of  north  and  soutli  piers,  repairs  to  south 
breakwater,  dredging  in  entrance  channel  and  harbor,  sand-catch  and 
shore-protection  jetties,  and  encouragement  of  plant  growth  on  Presque 
Isle  Peninsula.  This  work,  including  contingencies  a!id  the  sum  of 
$20,000  proposed  to  be  reserved  for  preservation  of  the  peninsula,  will, 
it  is  estimated,  cost  $397,000. 

In  the  opinion  of  Major  Symons,  with  which  opinion  I  cx)ncur,  the 
proposed  improvement  is  worthy  of  being  carried  out,  and  is  justified 
by  the  present  and  prospective  interests  of  commerce. 

The  division  engineer.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  in 
forwarding  the  report  to  this  office,  concurs  in  the  views  of  the  local 
officer,  so  far  as  relates  to  the  general  project  of  improvement,  but 
states: 

I  am  not  prepared  at  this  time  to  give  nnqnalified  approval  to  the  proposed  plans 
for  repairs  to  old  jetties  aud  the  direction  given  to  the  north  pier  extension,  nor  to 
the  location  and  method  of  construction  of  the  new  jetties  proposed  to  be  boilt  on 
Presque  Isle  exterior  to  the  harbor  of  Erie. 

The  general  plans  of  improvement  are  approved. 

Very  respectfully,  youi'  obedient  servant, 

John  M,  Wilson, 
Brig.  Qen.j  Chief  of  JSngineerSy  U.  8.  Army. 

Hon.  E.  A.  Algeb, 

Secretary  of  War. 


bepokt  of  maj,  thomas  w.  symons,  oobps  op  enaineebs. 

United  States  Engineer  Offiob, 

Buffalo^  K  r..  May  54, 1897. 
General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  and  cost  of  improvement  of  Erie  Harbor,  Pennsylvania.    This 
work  was  assigned  to  my  charge  by  your  letter  of  September  5, 1896. 

ERIE  HARBOR. 

This  is  generally  considered  to  be  the  best  natural  harbor  on  Lake 
Erie.  There  is  no  indentation  of  the  shore  line,  the  harbor  being  made 
by  the  singular  low,  sandy  peninsula  of  Presque  Isle,  which  is  about 
6  miles  long  and  from  300  to  7,000  feet  wide,  and  which  extends  out  a 
distance  of  2^  miles  into  Lake  Erie  beyond  the  general  shore  line.  The 
harbor  itself  is  ^  miles  long  by  3,500  to  7,600  feet  wide,  with  depths  up 
to  27  feet. 

The  entrance  to  the  harbor  is  at  its  easterly  end  and  three-fourths 
of  a  mile  from  the  mainland.  The  prevailing  winds  and  severe  storms 
are  from  the  west,  and  from  these  the  entrance  is  thoroughly  protected 
and  can  be  made  in  safety  under  all  conditions.  In  the  lee  of  the 
peninsula  is  a  safe  anchorage  from  westerly  storms,  which  is  frequently 
used  by  wind-bound  vessels. 
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SURVEYS. 

Surveys  of  the  harbor  have  been  made  as  follows:  1819,  1839, 1865, 
1875,  1884, 1888,  and  189C. 

Survey  of  1896. — This  survey  was  begun  July  20  and  completed  Sep- 
tember 20,  1896.  The  survey  was  a  transit  and  a  stadia  survey,  based 
on  an  accurate  system  of  triangulatious  made  during  the  survey. 

The  base  line  of  this  survey  is  situated  on  the  bluff  between  the 
Kakwa  Club  and  Sommerheim.  It  was  established  in  1891  and  its 
azimuth  determined.  In  1888  the  azimuth  was  also  observed  at  the 
east  end  of  the  harbor.  The  latter  was  the  azimuth  used  on  this 
survey. 

Along  the  narrow  western  part  of  the  peninsula,  known  as  the  <^  neck," 
cross  sections  were  taken  by  stadia  and  transit,  and  also  for  3,000  feet 
north  of  the  north  pier.  A  line  of  levels  was  run  over  the  stadia  line 
to  give  elevations  of  transit  stations. 

fundings  were  taken  to  25  feet  of  water  along  the  whole  lake  shore 
of  the  peninsula,  while  around  the  harbor  entrance  and  to  the  east  the 
soundings  were  carried  to  30  feet  of  water.  Soundings  were  also  taken 
over  a  large  portion  of  the  west  end  of  the  bay  and  of  the  east  end. 

The  manner  of  locating  the  soundings  was  as  follows:  Eanges  were 
set  at  transit  stations  about  500  feet  apart.  The  soundings  were  then 
taken  from  a  rowboat  on  these  ranges  and  every  fifth  or  sixth  sounding 
Intersected  by  transit  from  a  distant  station. 

Soundings  were  taken  with  a  lead  and  chain,  so  that  no  correction 
for  shrinkage  of  line  was  required.  All  important  triangulation  sta- 
tions were  permanently  marked  and  their  elevations  determined. 

Comparison  ofnurveys,  18t<8  and  1896. — A  comparison  of  the  maps  of 
the  surveys  on  ascnleof  1  inch  to  500  feet  as  a  whole  is  not  practicable; 
but  by  fitting  fixed  points  east  and  west  from  the  flash  light  as  a  center 
a  good  idea  can  be  obtained  as  to  the  changes  on  the  outer  beach  of 
the  peninsula.  The  difficulty  in  fitting  surveys  lies  in  the  fact  that  the 
map  of  1888  was  made  \\\}  by  joining  together  reductions  of  the  contour 
map  of  that  survey  on  a  scale  of  1  inch  to  200  feet,  which  was  of  the 
outer  shore  of  the  peninsula  only.  Having  no  geodetic  points  to  close 
upon  distortion  resulted,  and  was  further  augmented  by  compiling 
further  from  old  nmps.  The  survey  of  189G,  in  which  all  shore  lines 
and  locations  are  based  on  a  closed  system  of  triangulation,  makes  this 
the  best  and  most  exact  survey  of  the  harbor  and  ])eninsu1a  ever  made. 

Beginning  at  the  shore  end  of  the  "neck,"  the  shore  protection,  built 
in  1889,  has  resulted  in  accretion  behind  it  for  its  entire  length.  This 
accretion  amounts  to  100  feet  in  width  behind  the  portion  of  the  pro- 
tection fence  still  intact  at  the  shore  end,  and  it  gradually  decreases  to 
little  or  no  accretion  2,400  feet  easterly.  The  bay  shore  along  the  narrow 
portion  of  the  neck  is  practically  the  same,  such  changes  as  haveoccurred 
being  accretive. 

From  the  easterly  or  outer  end  of  the  protection  work,  thence  easterly 
13,000  feet,  erosion  has  occurred.  This  erosion  amounts  to  100  feet  in 
width  immediately  east  of  the  protection  work,  and  has  been  equally 
severe  opposite  the  Chimney  Ponds.  At  other  points  it  has  been  less 
marked,  varying  from  a  few  feet  to  50  feet. 

For  the  remaining  distance  to  the  United  States  light-house  jetty, 
6,000  feet,  accretion  to  a  maximum  of  100  feet  in  width  has  taken  place, 
due  to  the  arresting  of  material  by  this  crib  jetty.    For  3,600  feet  imme- 
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diJitely  east  of  the  United  States  lighthouse  jetty  the  principal  action 
has  been  erosion,  amounting  to  as  much  as  150  feet  in  width  for  a  stretch 
over  1,000  feet  long. 

From  the  point  3,600  feet  east  of  the  jetty  eastward  to  the  old  pile 
jetty  the  most  notable  change  has  taken  place  in  the  form  of  excessive 
accretion  around  the  northeasterly  knuckle  of  the  peninsula.  This 
amounts  to  500  feet  in  width  at  its  widest  point  and  extends  over  8,400 
feet  of  shore  line.  Immediately  below  the  old  pile  jetty  erosion  has 
occurred  for  1 ,000  feet,  and  thence  to  the  north  pier  is  found  the  large 
accretion,  which  has  formed  the  wholly  inclosed  new  pond. 

OFFSHORE  GHANaES*. 

There  does  not  appear  to  be  any  marked  change  in  depths  offshore 
along  the  neck  of  the  peninsula.  Shoaling,  however,  in  depths  of  18 
feet  and  24  feet  is  indicated.  Along  the  cutting  shore,  as  far  as  the 
United  States  light-house  jetty,  it  is  noticeable  that  offshore  erosion 
seems  to  accompany  the  shore  erosion  out  to  the  depth  of  12  feet,  which 
is  generally  800  to  1,000  feet  from  shore,  such  erosion  being  heaviest 
where  the  shore  erosion  is  most  severe.  Shoaling  in  depths  of  18  and 
24  feet  is  here  also  noticeable. 

Where  the  large  accretion  has  occurred  on  the  northeasterly  knuckle 
the  shoaling  corresponds  to  the  advance  of  the  shore  line. 

Around  the  east  end  of  the  peninsula  there  is  practically  no  change 
in  depths  out  to  15  feet.  In  the  deeper  water  beyond  this  depth  shoal- 
ing has  occurred,  the  18-foot  contour  now  occupying  the  location  of  the 
20-foot  contour  in  1888  and  the  24-foot  contour  having  advanced  lake- 
ward  500  to  600  feet. 

The  same  shoaling  has  occurrM  in  the  "  pocket '^  south  of  the  channel 
entrance.  The  most  marked  change  in  depth,  and  the  change  which 
may  be  regarded  as  a  permanent  one,  is  the  shoaling  in  water  over  18 
feet  deep.  Making  due  allowance  for  diflference  in  water  level  to  which 
the  surveys  are  referred,  it  would  appear  that  the  shoaling  of  deep 
water  has  amounted  to  0.75  foot  in  eight  years,  or  0.1  foot  per  year. 
Shoaling  of  this  character  is  likely  common  all  along  the  lake  shores, 
and  may  be  accounted  for  by  the  theory  that  wave  action  in  lake  storms 
extends  to  a  depth  of  about  15  to  18  feet.  Between  these  depths  and 
the  shores  the  bottom  material  is  subject  to  the  disturbance  of  wave 
action  and  the  undertow  carries  material  outward  until  it  reaches  the 
quiet  water  in  depths  greater  than  the  depth  of  wave  action.  Then 
the  material  drops  to  the  bottom. 

FORMER  WORKS  OF  IMPROVEMENT. 

Tlie  map  which  accompanies  this  report  shows  Erie  Harbor.  The 
shore  lines  and  hydrography,  except  in  the  middle  of  the  bay,  are  from 
the  survey  of  1896-97.  The  work  which  has  been  done  by  the  United 
States  for  the  improvement  and  preservation  of  Erie  Harbor  may  be 
summed  up  as  follows  : 

1.  Construction  of  a  breakwater,  2,530  feet  long,  lying  in  a  north  and 
south  direction  from  the  main  shore  to  the  south  side  of  the  entrance 
channel. 

2.  Construction  of  a  breakwater  lying  in  a  north  and  south  direction 
from  the  north  side  of  the  entrance  channel,  about  2,900  feet  long,  to 
connect  with  the  solid  portion  of  the  peninsula. 

3.  Construction  of  a  pier  1,220  feet  long  on  the  south  side  of  the 
entrance  channel,  nearly  due  east  and  west  in  position. 


Digitized  by 


Google 


APPENDIX   M  M — REPORT   OF   MAJOR  SYMONS.  3241 

4.  Constrnction  of  a  pier  2,737  feet  loDg  on  the  north  Bide  of  the 
entrance  channel,  ue^irly  i)aral1el  with  the  south  pier  and  distant  there- 
from 360  feet. 

5.  Gonstraction  of  crib  and  pile  work  and  sand  fences  to  protect  the 
neck  of  the  i)eniusala  and  to  stop  channels  which  have  broken  through 
this  neck. 

6.  Gonstraction  of  a  pile  sand-catch  jetty  aboat  3,000  feet  north  of 
the  harbor  entrance. 

7.  Plant  growth  has  been  encouraged  on  the  neck  of  the  peninsula 
by  setting  out  trees,  bushes,  seeds,  etc. 

8.  Dredging  has  been  done  in  the  entrance  channel  whenever  neces- 
sary to  maintain  the  desired  navigable  depth,  which  latterly  has  been 
18  feet. 

9.  The  piers,  breakwater,  etc,  have  been  repaired  whenever  deemed 
necessary  and  advisable. 

PROPOSED  PROJECT  FOR  IMPROVEMENT  OF  ERIE  HARBOR. 

In  formulating  a  plan  for  the  further  improvement  of  Erie  Harbor  a 
careful  study  has  been  made  of  the  existing  conditions  and  their  rela- 
tion to  past  conditions,  the  existing  natural  forces  and  changes  which 
affect  these  conditions,  the  further  changes  in  conditions  which  may  be 
reasonably  expected  in  the  future,  and  the  present  and  prospective 
demands  of  commerce. 

The  project  for  future  work  is  summarized  as  follows: 

1.  Repairs  to  existing  stmotnres. 

2.  Extension  of  north  pier. 

3.  Kxteusiou  of  south  pier. 

4.  Dredging  entrance  channel  to  20  feet  depth. 

5.  Dredging  area  at  eastern  end  of  bay  to  20  ieet  depth. 

6.  Building  four  protection  jetties  alons:  onter  side  of  Presqne  Isle  Peninsnla. 

7.  Maintenance  of  entrance  channel. 

Repairs  to  existing  structures — North  pier. — Both  the  piers  at  Erie 
are  timber  crib  structures  filled  with  stone.  The  superstructure  of  the 
western  portion  of  the  north  pier,  1,2(K>  feet  in  length,  is  badly  decayed 
and  must  soon  be  replaced.  It  is  proposed  to  replace  the  old  timber 
sui)erstructure  with  a  superstructure  of  concrete.  This,  being  subjected 
to  but  little  exposure,  can  be  made  of  small  cross  section.  The  cross 
section  projwsed  is  to  cap  the  cribbing  (IG  feet  wide)  with  2  feet  of  con- 
crete and  upon  this  to  mount  a  concrete  parapet  4  feet  high,  8  feet  wide 
at  the  base  and  4  feet  wide  at  the  top.  It  is  estimated  that  this  work 
will  cost  $21  per  running  foot,  or  1,200  at  $21  =  $25,200. 

The  superstructure  of  the  next  515  feet  of  the  north  pier  to  the  south- 
ward is  also  commencing  to  decay,  and  will  require  a  considerable 
expenditure  for  maintenance.  It  is  estimated  that  an  expenditure  of  50 
cents  per  foot  each  year  will  keep  it  in  good  serviceable  condition  for 
the  next  five  years  at  least.    This  would  require  the  sum  of  $1,287.50. 

This  makes  a  total  expenditure  for  repairs  to  north  pier  of  $26,487.50. 

8outh  pier. — ^A  series  of  observations  has  been  undertaken  to  deter- 
mine upon  the  desirability  and  advisability  of  widening  the  entrance 
channel.  This  is  now  360  feet  wide.  Upon  the  assumption  that  the 
present  channel  is  of  proper  width,  and  that  the  south  pier  will  be  main- 
tained in  its  present  position,  the  following  estimate  of  the  necessary 
repairs  to  it  is  made. 

There  is  650  feet  of  this  pier  which  is  in  bad  condition  and  will  require 
to  be  torn  out  to  a  depth  of  4  feet  below  low  water  and  a  grillage  2  feet 
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thick  built  upon  the  underlying  portion,  and  this  surmounted  by  a  con- 
crete su])erstructure. 

There  is  160  feet  more  which  will  have  to  be  torn  out  to  2  feet  below 
mean  lake  level  and  surmounted  by  a  concrete  superstructure.  Hie 
concrete  superstructure  proposed  is  similar  to  that  proiX)sed  for  the 
north  pier.  For  the  outer  425  feet  it  is  proposed  to  cut  down  from  its 
present  height  of  G  feet  to  the  height  of  4  feet  above  mean  lake  level 
and  put  on  a  new  deck. 

The  estimated  cost  of  the  work  is  as  follows: 

Tearing  out  650  feet  to  4  feet  below  mean  lake  level  and  putting  in  a  grillage, 

at  $9 $5,850 

Tearing  out  150  feet  to  2  feet  below  mean  lake  level,  at  $4 600 

800  linear  feet  of  concrete  superstructure,  at  $14 11, 200 

Repair  of  outer  425  feet  and  erection  of  day  beacon  on  end,  at  $5  per  foot 2, 125 

Total  estimate  for  repairs  to  south  pier 19,775 

South  breakwater, — The  condition  and  situation  of  the  south  break- 
water is  such  that  minor  repairs  are  needed  yearly.  It  is  impossible 
to  do  more  than  approximate  in  a  rough  manner  what  will  be  the  cost 
of  the  repairs  that  may  be  required,  but  it  is  believed  that  $500  per 
year  for  five  years  will  be  sufficient  for  all  purposes,  or  $2,500  in  all  for 
five  years. 

Uxtension  of  north  pier. — ^The  north  pier  at  Erie  fulfills  two  important 
functions;  it  liniits,  controls,  and  marks  the  entrance  channel  on  the 
north,  and  it  acts  as  a  sand  catch  to  prevent  the  ever-moving  sands 
getting  into  the  channel  and  to  cause  them  to  settle  into  comparatively 
permanent  locations  along  the  eastern  front  of  the  peninsula.  The 
sand,  traveling  along  the  lake  front  of  the  peninsula  and  stirred  up 
by  the  waves,  moves  along  the  eastern  front  of  the  peninsula  and  forms, 
to  a  greater  or  less  extent,  a  bar  in  front  of  the  harbor  entrance.  To 
regulate  the  sand  movements  and  prevent  the  formation  of  a  trouble- 
some bar  to  the  greatest  extent  practicable  requires  the  extension, 
from  time  to  time,  of  the  north  pier. 

For  the  immediate  future  it  is  believed  that  an  extension  of  500  feet 
is  requisite.  This  would  terminate  at  the  contour  of  16  feet  depth  at 
mean  lake  level.  The  best  results  will  be  obtained  by  deflecting  the 
pier  from  its  present  direction  20°  to  the  north,  as  shown  upon  the  map, 
A  channel  following  this  direction  would  be  about  normal  to  the  deep- 
water  curve  of  30  feet  depth,  and  the  pier  would  best  fulfill  the  func- 
tions of  a  sand-catch  pier.  The  general  project  and  scheme  of  improv- 
inent  should  provide  for  a  further  extension  of  this  pier  whenever 
required  to  keep  its  outer  end  abreast  of  the  16-foot  curve.  It  is  pro- 
posed to  build  the  cribs  of  the  ordinary  type  30  feet  wide,  this  width 
being  required  to  give  the  requisite  dead  weight  and  stability. 

The  estimated  cost  of  the  crib  structure  complete  is  $100  per  foot,  or 
for  the  500  feet  $50,000. 

Extension  of  south  pier. — It  is  believed  that  the  south  pier  should  be 
extended  about  1,000  feet  to  better  define  the  channel,  better  direct  the 
waters  flowing  into  and  out  of  the  harbor  and  thus  secure  their  cutting 
efi'ects  on  the  bar,  and  the  more  effectually  to  retain  the  materials  from 
the  south  and  keep  them  from  the  channel. 

The  south-pier  extension,  being  protected  by  the  north  pier  from  severe 
storms,  can  be  made  much  lighter  than  the  north-pier  extension.  For 
this  work  it  is  proposed  to  use  a  crib  20  feet  wide  and  16  feet  high,  sur- 
mounted by  a  superstructure  4  feet  high.  This  would  be  founded  upon 
a  rubblestone  mound  brought  to  the  proper  grade,  the  foundation  ibr 
the  outer  100  feet  extending  to  a  depth  of  22  feet  to  compensate  for 
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scour  by  currents  and  wave  action.  The  cost  of  this  structure  is  esti- 
mated at  $64  per  foot,  or  for  the  1,000  feet  964,000. 

This  extension  of  the  south  pier  should  be  made  on  the  divergent  line 
of  the  east  part  of  the  present  pier.  This,  when  carried  to  a  point 
abreast  of  the  east  end  of  the  existing  north  pier,  wiU  there  give  an 
entrance  width  of  490  feet. 

Dredging. — The  situation  at  Erie  is  such  that  more  or  less  dredging 
will  always  be  required  to  keep  the  channels  open  to  their  full  depth. 
The  outer  portion  of  the  entrance  channel  is  situated  in  the  midst  of  a 
vast  subaqueous  field  of  sand,  easily  moved  by  the  storm  action  of  the 
water  and  liable  to  be  deposited  in  the  channels.  It  has  also  happened 
before  and  is  liable  to  happen  at  any  time  that  a  vessel  getting  aground 
in  the  vicinity  of  the  channel  will  stir  up  such  a  commotion  in  the  sand 
that  it  will  be  heaped  up  in  a  mound  in  the  channel  and  have  to  be 
removed  by  dredging.  The  probable  early  completion  of  the  20-foot 
channel  through  and  between  the  lakes  renders  it  advisable  that  the 
new  project  for  Erie  Harbor  should  conform  thereto.  It  is  therefore 
proposed  that  the  entrance  channel  under  the  new  project  shall  be  20 
feet  deep  at  mean  lake  level  and  300  feet  wide.  This  is  provided  for  in 
the  project  herein  recommended.  The  estimate  for  this  work  is  as  fol- 
lows: Dredging  sand,  178,000  cubic  yards,  scow  measure,  at  16  cents, 
826,700. 

In  onler  to  meet  the  requirements  of  commerce  it  is  also  proposed  to 
excavate  to  20  feet  depth  the  area  marked  A  on  the  accompanying  map, 
lying  in  the  eastern  end  of  the  bay,  outside  the  established  harbor  lines 
and  to  the  west  of  the  easternmost  dock.  Vessels  now  going  to  these 
eastern  docks  have  great  trouble,  owing  to  the  location  of  shoals  in 
front  thereof. 

The  estimate  for  this  work  is:  Dredging  870,000  cubic  yards,  scow 
measure,  at  16  cents,  $130,600. 

In  both  the  channel  work  and  the  inside  harbor  work  the  estimates 
ineJude  dredging  to  a  depth  of  21  feet  at  mean  lake  level  to  secure  a  full 
navigable  depth  of  20  feet  at  all  stages,  except  possibly  at  extreme  low 
water. 

After  the  work  of  excavating  the  channel  and  basin  shall  have  been 
completed,  it  is  expected  that  there  will  be  required  from  time  to  time 
the  expenditure  of  money  for  their  maintenance.  The  amount  required 
is  indeterminate,  and  as  it  will  not  be  required  immediately  no  special 
estimate  therefor  is  made. 

Protection  of  Presque  Isle  Peninsula. — The  sandy  peninsula  of  Presque 
Islejuts  out  into  Lake  Brie,  and  presents  its  broad  side  to  the  lake  storms 
from  the  north  and  northeast.  The  direction  of  the  lake  shore  line 
coincides  generally  with  the  most  violent  storms  which  come  from  the 
southwest,  and  undoubtedly  these  storms  were  and  are  the  determin- 
ing cause  of  the  upbuilding  and  maintenance  of  the  peninsula.  The 
storm  work  is  constantly  going  on,  new  sand  is  brought  along  from  the 
west,  and  the  peninsula  sands  are  being  constantly  stirred  up  and  carried 
along  the  lake  Aront  to  find  a  final  resting  place  under  the  lee  of  the 
peninsula  to  the  east. 

The  history  of  the  peninsula  shows  that  along  the  lake  front  the 
process  of  degradation  and  upbuilding  is  constantly  going  on,  but  in 
varying  locations^  the  general  line  of  the  shore  being  maintained  with 
a  fair  degree  of  permanency,  while  very  considerable  changes  take  place 
at  different  localities.  A  particular  section  of  the  front  will  be  in  a  con- 
dition of  apparent  stability  for  years — long  enough  to  grow  large  trees — 
then,  due  to  some  inscrutable  cause,  the  lake  will  attack  it  and  tear  it 
down.    During  the  winter  just  passed  the  lake  has  attacked  a  stretch 
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of  beach  lying  outside  of  the  portion  of  the  bay  known  as  Big  Bend,  and 
for  a  distance  of  over  4,000  feet  has  washed  it  down  for  a  width  of  aboot 
50  feet,  dropping  its  trees  into  the  lake  and  causing  an  unfavorable 
appearance  of  devastation  apparently  threatening  the  whole  peninsula. 

As  long  as  this  cutting  is  confined  to  the  wide  portion  of  the  penin- 
sula it  can  do  very  little  harm.  If,  however,  it  should  take  place  at  the 
"neck,''  or  the  narrow  upper  portion  of  the  peninsula,  it  would  properly 
give  cause  for  great  apprehension.  It  is  necessary  to  gaard  this  neck 
in  every  way,  and  while  it  is  possible  to  build  structures  on  the  outside 
of  the  peninsula  which  will  prevent  or  materially  hmit  the  cutting  of 
the  beach  at  certain  i)ortionB  and  cause  filling  in  other  portions,  it  is 
necessary  to  consider  the  possible  effects  of  these  structures  in  causing 
cutting  at  other  i)oint8.  Everything  that  is  <^one  to  this  end  must  be 
done  with  extreme  caution  to  prevent  more  damage  than  benefit  result- 
ing therefrom. 

An  estimate  is  made  herein  for  four  jetties  to  be  built  out  from  the  lake 
side  of  the  peninsula  as  sand  catches  and  to  prevent  the  beach  from 
cutting,  and  the  a])proximate  locations  therefor  are  marked  on  the 
accompanying  map. 

Not  more  than  one  of  these  jetties  should  be  built  in  any  one  year, 
and  its  effects  should  be  carefully  studied  before  building  another.  By 
proceeding  with  great  caution  it  is  possible  that  the  farther  erosion  of 
the  north  beach  and  the  transfer  of  materials  to  the  eastern  end  of  the 
peninsula  maybe  lessened. 

The  jetties  proposed  are  planned  to  be  300  feet  long  from  the  shore 
line  and  to  consist  of  tight  timber  cribs,  filled  with  stone  and  decked 
over.  They  would  be  built  to  approximately  fit  the  foreshore,  which 
would  be  dredged  where  necessary  to  secure  proper  emplacement.  The 
cribs  would  be  12  feet  wide  and  extend  from  about  8  feet  below  to  3 
feet  above  mean  lake  level,  with  suitable  and  substantial  connection 
with  the  weather  beach. 

It  is  estimated  that  each  jetty  complete  in  place  will  cost  $5,400,  or 
f  21,G00  for  the  four.  This  building  of  sand-catch  and  protection  jetties 
must  be  regarded  as  experimental,  and  is  not  proposed  with  any  great 
conviction  as  to  their  necessity  or  confidence  in  their  results. 

It  will  be  desirable  to  continue  the  encouragement  of  plant  growth 
along  the  neck  of  the  ])eninsula,  so  as  to  hold  more  securely  the  sand 
of  which  it  is  composed.  So  far  tliis  has  been  very  successful.  Aii 
estimate  of  $1,500  is  made  for  this  work  to  cover  a  period  of  five  years. 

Summary  of  project  and  estimate  projyosed  for  the  improvement  of  harbor  of  Erie,  Pa,, 

Repairs  to  north  pier $26,487.50 

Repairs  to  south  pier 19,775.00 

Repairs  to  south  breakwater 2, 500. 00 

Kxteusion  of  north  pier,  500  feet,  at  $100 50,000.00 

Extension  of  south  pier,  1,000  feet,  at  $6'1 64,000.00 

Dredging  in  channel,  178,000  cubic  yards,  at  15  cen ts 26, 700. 00 

Dredging  in  harbor,  870,000  cubic  yards,  at  15  cents 130,500.00 

Snnd-catch  and  shore  protection  jetties,  four,  at  $5,400 21, 600. 00 

Plant  growth  on  peninsula 1,500.00 

343,062.50 
Contingencies,  engineering,  etc.,  10  per  cent 34,306.25 

Total 377,368.75 

In  round  numbers,  $377,000. 
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As  the  danger  of  a  breach  in  the  neck  of  the  peninsnla  is  ever 
present,  and  as  the  work  of  closing  such  a  breach  could  ordinarily  be 
done  with  great  relative  cheapness  if  promptly  taken  in  hand,  it  is 
believed  wise  to  retain  in  the  project  the  provision  for  the  reservation 
of  $20,000  to  be  used  for  this  work  only  in  case  of  need. 

This,  added  to  the  $377,000,  makes  a  total  of  $397,000  as  the  appro- 
priation required  for  carrying  out  the  project  outlined. 

A  complaint  having  been  made  that  the  present  entrance  is  too  nar- 
row, causing  at  times  dangerously  swift  currents,  a  series  of  observa- 
tions has  been  undertaken  to  determine  the  velocities  of  the  currents 
through  the  entrance. 

As  these  currents  are  due  entirely  to  storm  action,  it  will  be  necessary 
to  continue  the  observations  during  an  entire  season  to  obtain  any 
satisfactory  data. 

If  a  careful  study  of  conditions  should  show  conclusively  that  the 
entrance  channel  is  too  narrow,  the  above-outlined  project  would  be 
changed  by  replacing  the  south  pier  by  one  farther  to  the  south. 

A  special  report  on  this  subject  will  be  made  after  the  season's  obser- 
vations are  concluded. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSy  XT.  S.  A, 


M  M  9. 

SURVEY  OP  BUFFALO  ENTRANCE  TO  ERIE  BASIN  AND  BLACK  ROCK 

HARBOR,  NEW  YORK. 

[Printed  in  Hoase  Doo.  No.  72,  Fifty-fifth  CongreM,  first  sesBioD.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington  J  J>.  0.,  June  16y  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  May  18,  1897,  with  map,*  by  Maj.  Thomas  W.  Symons,  Corps  of 
Engineers,  upon  survey  of  Buffalo  entrance  to  Erie  Basin  and  Black 
Ilock  Harbor,  New  York,  made  to  comply  with  the  provisions  of  the 
river  and  harbor  act  of  June  3, 1896. 

Ma^jor  Symons  states  that  the  improvement  needed  to  meet  the 
demands  of  the  commercial  interests  is  the  protection  of  the  entrance 
from  storm  and  sea  on  Lake  Erie,  and  that  such  protection  can  only 
be  done  by  the  construction  of  a  breakwater. 

The  plan  of  improvement  submitted  contemplates  the  construction  of 
a  breakwater  2,300  feet  in  length,  consisting  of  a  timber  crib  filled  with 
stone  and  surmounted  with  a  concrete  and  stone  superstructure,  to  be 
located  as  shown  upon  the  map.  The  cost  of  the  work  is  estimated  at 
$248,000. 

In  the  opinion  of  Major  Symons  this  design  of  breakwater  is  the  best 
suited  and  most  economical  for  the  purpose  proposed.    To  provide, 


*  Not  reprinted.    Printed  in  House  Doc.  No.  12,  Fifty-fifth  Congreaii,  first  session. 
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however,  for  any  change  in  the  type  of  the  structure  which  might  bo 
desirable  at  the  time  of  beginning  construction,  he  presents  four  alter- 
nate designs  for  a  breakwater,  whose  relative  merits  are  recited  in  the 
report. 

Major  Symons  further  states  that  the  aforesaid  estimate  of  cost 
would  be  sufficient  for  a  breakwater  on  the  locaitiion  shown  on  the  map 
or  on  a  location  farther  inshore;  but  were  the  structure  placed  farther 
out  in  the  lake  its  cost  would  be  increased,  owing  to  deeper  water  and 
greater  exposure  to  wave  action,  which  would  require  more  of  the 
structure  of  large  cross  section  and  deep  foundations. 

In  transmitting  the  report  to  this  office  the  local  officer  expressed  the 
opinion  that  the  proposed  improvement  is  worthy  of  being  carried  out, 
and  is  justified  by  the  interests  of  commerce  involved,  and  his  views 
were  concurred  in  by  the  division  engineer,  Ool.  G.  L.  Gillespie,  Corps 
of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gefi.y  Chief  of  Engineers^  U.  8.  Army. 

Hon,  R.  A.  Alger, 

Secretary  of  War. 


report  of  MA.J.  THOMAS  W.  SYMONS,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Btifalo^  N.  r.,  May  18, 1897. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 
survey  and  estimate  of  the  cost  of  improvement  of  the  "Buffalo  entrance 
to  Erie  Basin  and  Black  Kock  Harbor,  New  York,''  to  comply  with  the 
provisions  of  section  9  of  the  river  and  harbor  act  of  June  3, 1896,  and 
of  your  instructions  of  September  5,  1896. 

The  entrance  to  Erie  Basin  and  Black  Rock  Harbor  is  an  opening 
2,300  feet  wide  between  two  breakwater  structures  located  near  the 
shore  along  the  lake  front  of  Buttalo,  N.  Y.,  as  shown  on  the  accom- 
panying map.  These  breakwaters  were  built  by  the  State  of  New  York 
many  years  ago.  The  southerly  structure,  known  as  the  State  break- 
water, and  inclosing  Erie  Basin,  is  a  substantial  stone  structure.  The 
northerly  structure,  known  as  the  Bird  Island  pier,  is  a  timber  crib  struc- 
ture, fully  serving  its  purpose  in  protecting  the  upi)er  end  of  Black  Bock 
Harbor.  This  harbor  extends  northerly  3  miles  along  the  Niagara  River 
front  of  Buffalo  to  the  ship  lock  which  connects  the  harbor  and  the  Erie 
Canal,  merged  into  one  bod}'^  of  water,  with  the  Niagara  River  at  Black 
Rock.  The  harbor  is  on  the  level  of  Lake  Erie  and  the  Erie  Canal, 
which  level  is  4  to  5  feet  above  the  level  of  Niagara  River  at  the  ship 
lock  above  mentioned.  This  ship  lock  is  200  feet  long  and  36  feet  wide. 
The  ruling  depth  of  the  harbor  is  about  8  feet,  and  it  is  used  by  vessels 
without  cargoes  returning  to  Buffalo  from  the  lumber  and  other  wharves 
in  Niagara  liiver  at  Black  Rock  and  Touawanda.  By  its  use  these 
vessels  avoid  heavy  towing  upstream,  from  the  ship  lock  to  Lake  Erie, 
against  the  strong  current  of  Niagara  River. 

The  upper  end  of  the  harbor,  from  Porter  avenue  southerly  to  the 
Reading  coal  trestle,  is  now  unprotected  from  lake  storms.  Its  shore  is 
regarded  as  a  favorable  location  for  wharves  for  the  many  excursion 
steamers  now  obliged  to  use  crowded  commercial  wharves 'in  Buffalo 
River.  The  improvements  proposed  would  fully  protect  the  harbor 
entrance  and  shore,  now  exposed  to  heavy  seas  from  the  lake,  and  admit 


Digitized  by 


Qoo^^ 


APPENDIX   M  M — ^BEPORT  OF  MAJOR   STMON8.  3247 

of  the  oonstraction  of  ample  wharfage  for  exonrsion  and  commercial 
pnrxK>8e8. 

The  Erie  Basin  is  used  by  both  lake  vessels  and  canal  boats  engaged 
in  Bnfialo  commerce;  vessels  of  large  size  entering  the  basin  throngh 
the  entrance  under  discussion  to  reach  the  Reading  coal  trestle  at  the 
north  end  of  the  basin. 

The  improvement  needed  to  meet  the  demands  of  the  commercial 
interests  involved  is  the  protection  of  the  entrance  from  storm  and  sea  on 
Lake  Brie.  This  can  only  be  done  by  the  construction  of  a  breakwater, 
as  shown  on  the  tracing  herewith.  The  proposed  location  shown  on 
the  tracing  is  considered  the  best,  because  it  best  meets  the  conditions 
involved,  in  that  it  fully  protects  the  entrance  irom  lake  storms,  does 
not  obstruct  or  restrict  the  entrance  to  Buffalo  Harbor  around  the  end 
of  the  United  States  breakwater,  does  not  obstruct  or  restrict  the 
entrance  to  the  Erie  Basin  through  the  deep-water  channel  around  the 
north  end  of  the  State  breakwater,  does  not  obstruct  or  restrict  the  free 
navigation  of  the  ^^Emerald"  Channel  leading  to  the  Niagara  Biver, 
and  affords  a  good  anchorage  area  for  small  craft  which  frequent  this 
portion  of  the  harbor. 

The  total  length  of  the  breakwater  needed  to  fully  protect  the 
entrance  is  2,300  feet. 

There  is  submitted  herewith  a  tracing*  showing  the  profile  of  the 
lake  bottom  and  the  underlying  rock  bottom  on  the  line  of  the  pro- 
posed structure,  together  with  plans  for  a  stone-filled  timber  crib  and 
concrete  breakwater. 

The  bottom  profile  was  determined  by  driving  a  steel  rod  to  rock 
every  50  feet.  The  work  was  done  on  ice,  thus  insuring  a  good  deter- 
mination of  the  character  of  the  bottom  material.  The  prox)osed 
breakwater  is  located  in  water  varying  from  "Z2  feet  in  depth  at  its 
southern  end  to  5  feet  depth  at  its  northern  end.  The  borings  made 
along  the  line  adopted  determined  the  rock  bottom  at  a  depth  varying 
from  30  feet  to  a  little  more  than  5  feet,  the  stratum  over  the  rock  being 
gravel,  sand,  mud,  and  clay  of  varying  degrees  of  consistency.  The 
character  of  the  material  overlying  the  rock  will  not  furnish  a  stable 
foundation  for  crib  work.  The  design  for  the  work,  therefore,  provides 
for  dredging  out  the  material  overlying  the  bed  rock  and  for  founding 
timber  cribs  on  the  solid  rock,  the  cribs  being  fitted  as  nearly  as  possi- 
ble to  the  rock,  and  the  irregularities  corrected  with  rubblestone 
deposited  where  needed  to  level  up  the  rock  surface.  With  cribs  thus 
founded,  the  conditions  are  favorable  for  constructing  thereon  a  per- 
manent concrete  superstructure,  as  shown  on  the  tracing.  This  timber- 
crib-concrete  structure  would  cost  about  20  per  cent  more  Ihan  a  struc- 
ture of  the  same  dimensions  built  entirely  of  timber-crib  work,  but  it 
would  be  practically  permanent,  without  repairs  in  the  future.  The 
timber-cribconcrete  design  is  considered  the  best  one  for  the  location 
and  purpose,  as  it  would  occupy  a  minimum  area  and  afford  mooring 
facilities  for  small  vessels  and  yachts. 

The  structure  proposed  is  a  timber  crib  filled  with  stone,  built  up  to 
3  feet  below  mean  lake  level,  and  surmounted  with  a  concrete  and  stone 
superstructure.  Both  the  cribs  and  superstructure  vary  in  size  accord- 
ing to  depth  of  water  and  exposure.  For  1,200  feet  at  the  southern 
end  the  cribs  are  36  feet  wide  and  18,  20,  and  22  feet  high,  founded  on 
the  rock  bottom  directly,  or  on  the  rock  bottom  thoroughly  cleaned 
off  and  brought  to  proper  grade  by  rubblestone  filling,  which  filling 
would  extend  at  lea«t  10  feet  beyond  the  cribs.    Upon  these  36-foot 

•Not  printed. 
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cribs  the  saperstroctare  would  be  12  feet  high  above  mean  water  level 
and  of  the  form  shown. 

The  remaiuing  1,100  feet  on  the  north  end  has  cribs  24  feet  wide  and 
4, 10, 12,  and  16  feet  high,  foanded,  as  nearly  as  practicable,  on  the  rock 
bottom.  On  this  portion  the  superstructure  would  be  10  feet  high  and 
of  the  form  shown.  It  is  intended  that  the  cribs  should  vary  in  height 
within  the  limits  here  given  to  fit  them  more  closely  to  the  rock  bottom. 

The  cribs  themselves  vary  little  from  those  which  have  hitherto  been 
built  here  and  at  other  points  on  Lake  Erie,  about  the  only  difference 
being  the  arrangement  of  the  top  timbers  to  provide  proper  footing  for 
the  concrete  superstructure. 

The  concrete  sui)erstructure  proposed  consists  of  concrete  blocks  and 
concrete  in  place.  The  concrete  blocks  would  be  6  feet  high,  extending 
from  3  feet  below  to  2  feet  abo\e  mean  water  level;  5  feet  long  in  the 
direction  of  the  breakwater  and  6  feet  wide  in  a  direction  normal 
thereto.  Bach  block  would  weigh  about  10  tons,  and  they  would  be  set 
in  place  along  each  face  of  the  breakwater.  The  filling  stone  and  con- 
i*Tete  would  then  be  brought  up  to  a  level  with  their  upper  surface 
and  the  concrete  in  place  and  tilling  stone  added,  the  concrete  being 
retained  in  place  by  proper  molds. 

The  great  mass  of  the  concrete  in  place  would  be  cheax)ened  by  adding 
stone  of  large  size,  but  within  a  foot  of  the  surface  unadulterated  con- 
crete only  would  be  used. 

Wells  3  feet  in  diameter  are  provided  for  adding  filling  stone  when 
necessary  and  for  access  to  the  interior  of  the  structure.  In  the  24-foot 
portion  of  the  breakwater  these  wells  are  20  feet  apart.  In  the  36-foot 
portion  there  are  two  rows  of  wells,  the  wells  in  each  row  being  20  feet 
apart,  but  alternating.  The  concrete  in  place  would  be  put  in  in  sec- 
tions 20  feet  in  length,  the  planes  of  weakness  thus  formed  being  deemed 
advisable  to  provide  for  the  slight  unequal  settlement  liable  to  occur. 

Upon  the  southerly  1,200  feet  of  the  work  iron  mooring  posts  are 
provided  for  100  feet  apart. 

Eatimaie  of  cost. 

For  2,300  linear  feet  of  breakwater,  hemloek-timber  cribs,  founded  on 
rock  bottom,  surmoanted  by  concrete  superstructure,  provided  with 
mooring  posts  100  feet  apurt,  alou^  banquet : 
Dredging  for  foundation,  84,000  cabio  yards,  scow  measure,  at  20 

cents $6,800.00 

Foundation  stone,  7,000  cubic  yards,  at  $1 7,000.00 

Hemlock  cribs  filled  with  stone — 

400  linear  feet,  22  by  36  feet,  at  $56 22,400.00 

300  linear  feet,  20  by  36  feet,  at  $51 15,300.00 

500  linear  feet,  18  by  36  feet,  at  $46 23,000.00 

200  linear  feet,  16  by  24  feet,  at  $30 6,000.00 

200  linear  feet,  12  by  24  feet,  at  $22 4,400.00 

400  linear  feet,  10  by  24  feet,  at  $18 7,200.00 

300  linear  feet,  4  by  24  feet,  at  $8 2,400.00 

(Concrete  superstructure,  fiUed  with  stone — 

1,200  linear  feet,  at  $66.19 79,428.00 

1,100  linear  feet,  at  $46.50 51,150.00 

Mooring  posts,  12,  at  $40 480.00 

Total  estimate 225.558.00 

Contingencies,  10  per  cent 22,555.80 

Total  cost 248,113.80 

In  round  numbers^  $248;000. 
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As  stated  byreiubefore,  the  timber-crib-coiicrete  design,  for  which 
plans  and  estimates  are  submitted,  is  regarded  as  the  one  best  saited 
and  most  economical  for  the  purpose. 

Whenever  the  work  comes  to  be  done  it  may  be  advisable  to  adopt 
some  other  type  of  breakwater,  and  reference  is  therefore  made  to  other 
designs  here.    The  designs  referred  to  are: 

(1)  Timber  cribs  with  timber  superstructure,  filled  with  stone  and 
decked  over. 

(2)  Bubble  mound,  similar  to  the  rubble- mound  breakwater  now 
under  construction  on  the  Stony  Point  extension  of  the  Buffalo  break- 
water. 

(3)  A  combination  of  1  and  2  or  of  2  and  the  timber-crib-concrete 
design. 

(4)  Timber  cribs  with  stone  superstructure,  similar  in  section  to  the 
concrete  superstructure  of  the  timber-crib-concrete  design  described  in 
detail  in  the  report. 

(1)  In  a  structure  of  timber  crib  work  throughout,  the  requirements 
for  the  foundations  and  cribs  would  be  the  same  as  in  tlie  timber-crib- 
concrete  breakwater.  The  cost  of  this  portion  of  the  work  would 
therefore  be  identical  with  that  of  the  timber-crib  concrete  design. 
Suitable  timber  superstructure  over  the  cribs  would  require  building 
it  to  the  height  of  12  feet,  as  in  the  timbercribconcrete  design,  which 
is  also  the  height  of  the  timber  superstructure  on  the  timber  crib  break- 
water already  built  at  Buffalo  and  now  under  construction  to  Stony 
Point. 

The  cost  of  a  timber-crib  breakwater  on  the  designated  location 
2,300  feet  long  is  estimated  at  $200,000.  The  life  of  the  superstructure 
may  be  taken  at  twenty  years,  at  the  end  of  whi(-h  time  complete 
renewal  would  be  necessary,  at  a  cost  of  about  $50,000.  To  this  must 
be  added  a  large  but  indeterminable  amount  for  repairs  after  the  first 
ten  years  of  the  existence  of  the  structure  and  before  complete  renewal 
becomes  necessary. 

(2)  A  rubble-mound  breakwater  which  would  meet  the  requirements 
of  the  proposed  location  would  imply  a  construction  similar  to  that  of 
the  rubble  mound  now  in  process  of  construction  on  the  extension  to 
Stony  Point.  At  the  southerly  end  the  stnicture  would  be  nearly  as 
large  in  cross  section  as  that  structure,  diminishing  gradually  toward 
the  northerly  end. 

The  cost  of  a  rubble-mound  breakwater  on  the  proposed  location  2,300 
feet  long  is  estimated  at  $215,000.  This  construction  would  occupy  a 
considerable  area,  and  the  necessarily  long  slopes  under  water  would 
everreach  seriously  on  navigable  water,  particularly  at  the  southerly 
end,  where  it  would  occupy  water  over  20  feet  deep  adjacent  to  the 
entrance  channel  to  Buffalo  Harbor. 

(3)  This  difficulty  could  be  remedied  to  some  extent  by  constructing 
the  southerly  400  linear  feet  on  the  timber-crib-concrete  design  and  the 
remaining  distance  of  1,900  linear  feet  on  the  rubble-mound  design. 
The  cost  of  this  combination  of  timber-crib  and  concrete  and  rubble- 
mound  structure  on  the  designated  location  2,300  feet  long  is  also  esti- 
mated at  $215,000. 

The  rubble-mound  portion  would  probably  require  the  placement  of 
additional  stone  at  intervals  after  its  construction  before  it  would  be 
stable  under  wave  action.    This  would  cost  an  indeterminate  amount. 
SNa  97 ^204 
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(4)  A  stractnre  built  of  timber  cribs,  surmonnted  by  a  superstnicture 
of  stone  blocks  of  essentially  the  same  cross  section  as  the  concrete 
desifjn  and  similarly  filled  with  small  stone,  may  be  briefly  considered. 
The  cost  of  catting,  fitting,  and  securiug  the  stone  blocks,  which  must 
necessarily  be  of  Jarge  size  to  withstand  wave  action,  would  not  be  less 
than  $12  per  cubic  yard.  Stone  of  this  kind,  placed  in  the  existing 
breakwater  as  an  experiment,  cost  more  than  $12  per  cubic  yard.  As 
this  is  practically  double  the  cost  of  concrete,  this  design  of  structure 
may  be  rejected  on  account  of  excessive  and  unnecessary  cost. 

In  conoiusion,  it  may  be  stated  that  the  estimate  herein  of  $248,000 
for  the  timbercrib-concrete  breakwater  recommended  will  cover  the 
cost  of  original  construction  of  any  of  the  designs  of  structure  above 
noted  except  the  cut-stone  superstructure.  The  full  timber-crib  design 
would  cost  less  at  first,  but  its  ultimate  cost  would  probably  be  greater. 
The  ultimate  cost  of  the  rubble-mound  design  would  be  about  the  same 
as  for  the  timber  crib-concrete  structure  recommended,  but  there  are 
objections  to  it,  as  stated  herein. 

The  sum  named  would  be  sufficient  for  a  breakwater  on  the  location 
shown  on  the  map  accompanying  ^the  report  or  on  a  location  farther 
inshore  5  but  if  the  structure  were  located  farther  out  in  the  lake  the 
cost  of  the  structure  would  be  increased,  due  to  the  deeper  water  and 
greater  exposure  to  wave  action,  which  would  require  more  of  the 
structure  of  large  cross  section  and  deep  foundations. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Major  J  Coi^s  of  JiJngineer9. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  8.  A, 


M  M  10. 


REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS,  UPON 
HOUSE  BILL  7775,  FIFTY-FOURTH  CONGRESS,  FIRST  SESSION,  PROVID- 
ING FOR  WIDENING  THE  LOCKS  OF  THE  ERIE  CANAL,  IN  THE  STATE 
OF  NEW  YORK. 

[Printed  in  House  Doc.  Hfo.  231,  Fifty-fonrth  Congress,  second  session.) 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
WaahingtOTij  D.  0.,  December  17, 1896* 
Sir:  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
a  letter,  dated  May  9,  last,  from  the  chairman  of  the  Committee  on 
Railways  and  Canals  of  the  House  of  Representatives,  inclosing  copies 
of  Honse  bills  Kos.  7775  and  8074,  to  make  appropriations  for  widening 
the  locks  in  the  Erie  and  Oswego  canals,  respectively,  in  order  to  x>ermit 
the  passage  of  modern  torpedo  boats  and  other  vessels  of  war  of  simi- 
lar dimeusioDS. 

In  this  letter  the  Secretary  of  War  is  requested  "  to  cause  to  be  made 
an  examination  of  the  subject,"  and  report  to  the  committee  "as  to  the 
practicability  of  the  enterprise  and  the  probable  cost  of  the  same.'' 
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The  subject  of  widening  the  locks  of  the  Erie  Oanal  has  been  inves- 
tigated by  Mb^.  Thomas  W.  Symons,  Corps  of  Engineers,  and  that  of 
widening  the  locks  of  the  Oswego  Canal  by  Maj.  W.  S.  Stanton,  Corps 
of  Engineers,  and  the  reports  of  these  otiicers  are  herewith  submitted,^ 
with  recommendation  that  they  be  transmitted  to  the  chairman  of  the 
committee.  These  reports  contain  much  matter  of  interest,  and  it 
appears  desirable  that  they  be  printed. 

It  is  proper  to  add  in  this  connection  that,  in  accordance  with  a  pro- 
vision in  the  river  and  harbor  act  of  June  3,  1896,  an  examination  to 
determine  the  feasibility  and  cost  of  construction  of  a  ship  canal  by  the 
most  practicable  route  from  the  Great  Lakes  to  the  navigable  waters 
of  the  iindson  Biver  is  now  in  progress,  the  report  on  which  may,  when 
submitted,  afford  additional  information  on  the  subject  embraced  in 
these  bills. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craiohill, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  Dahibl  8.  Lamont, 

Secretary  of  War. 


report  of  maj.  thomas  w.  symons,  corps  of  engineers. 

United  States  Bnoineer  Office, 

Buffalo^  N.  Y.J  December  i,  1896. 
General:  I  have  the  honor  to  submit  the  following  report  in  refer- 
ence to  House  bill  7776,  Fifty-fourth  Congress,  first  session,  entitled — 

A  BILL  to  appropriate  two  million  dollars  to  widen  the  locks  in  the  Erie  Canal  so  as  to  permit  the 
passage  of  modem  torpedo  boats  for  the  protection  of  the  lake  cities. 

Be  it  enacted  by  the  Sltnate  and  House  of  Representatives  of  the  United  Stales  of  America 
in  Contjress  assembled^  That  the  Secretary  of  War  be,  and  he  hereby  is,  directed  to 
enter  into  Decessary  contracts  to  widen  the  locks  in  the  Erie  Canal,  State  of  New 
York,  in  order  to  permit  the  passage  of  modern  torpedo  boats  and  other  vessels  of 
war  of  similar  dimensions,  to  the  end  of  protecting  the  lake  cities  in  case  of  war;  and 
that  for  this  ]>iirposo  there  be  appropriated,  out  of  moneys  in  the  Treasury  not  other- 
wise appropriated,  the  snm  of  two  million  dollars. 

This  report  is  called  for  by  yonr  letter  of  May  14, 1896. 

GENERAL  BESORIPTION  OF  ERIE  OANAL. 

The  Brie  Canal,  extending  across  the  State  of  New  York  from  Buf- 
falo to  Albany,  is  352.18  miles  long.  It  connects  with  Lake  Erie  at 
Buffalo,  with  the  Niagara  Eiver  at  Black  Eock  and  Tonawanda,  and 
with  the  Hudson  River  at  West  Troy  and  Albany.  A  mapt  showing 
the  route  of  the  canal  is  herewith.  Upon  another  drawing  t  is  given  a 
profile  of  the  canal  and  some  typical  cross  sections,  and  a  sketch  illus- 
trating the  method  of  enlarging  the  locks,  both  as  actually  done  by  the 
State  of  New  York  and  as  estimated  for  herein. 

*  For  report  of  Major  Stanton  on  Oswego  (<anal,  see  Appendix  N  N  20. 
t  Not  reprinted.    Printed  in  House  Doo.  No.  231,  Fifty-fuurth  Congress,  seoond 
session. 
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The  governing  size  of  tlie  prism  of  the  canal  is  the  size  of  that  jh>t- 
tion  between  Eochesfer  and  Albany.  This  has  a  surface  width  of  70 
feet,  bottom  widtli  of  52^  t(feet,  and  depth  of  7  feet.  From  Rochester 
to  Buffalo  the  canal  increases  in  size.  At  Lockport  it  has  a  surface 
width  of  about  ICK)  feet,  bottom  width  of  79  feet,  and  depth  of  7J  feet. 
Above  Lockport  the  canal  passes  through  a  heavy  rock  cutting  with  a 
rectangular  prism  02  feet  wide  at  the  surface  and  bottom  and  about  9 
feet  deep.  To  the  westward  of  this  for  12  miles  it  occupies  Tonawanda 
Creek  with  a  surface  width  of  200  feet  and  depth  of  about  9  feet. 
Thence  to  Buffalo  the  width  is  from  80  to  90  feet  at  the  surface  and 
from  60  to  72  feet  at  the  bottom,  with  depths  varying  from  6  to  9  feet. 

There  are  on  the  line  of  the  canal  a  number  of  aqueducts  with  interior 
widths  varying  Irom  40J  to  65J  feet. 

Lake  Erie  is  672.23  feet  above  the  Hudson  at  Albany.  The  total 
lockage  between  Albany  and  Buffalo  is  656.558  feet. 

The  current  in  the  Erie  Canal  flows  easterly  from  its  western  termi- 
nation at  Buffalo  for  153.5  miles  to  the  Seneca  River.  In  this  distance 
there  are  20  locks,  with  a  total  descent  from  the  level  of  Lake  Erie  of 
175.182  feet. 

Two  locks  then  give  an  ascent  of  16.997  feet  to  a  short  summit  level 
fed  from  neighboring  storage  lakes. 

There  is  then  a  descent  by  one  lock  of  7.872  feet  to  the  low  level  at 
Syracuse,  which  is  168  miles  from  Albany  and  184.18  miles  from  Buff'alo. 
Three  locks,  with  a  total  ascent  of  27.704  feet,  then  bring  the  traffic  to 
a  long  summit  level  56  miles  in  length,  which  is  fed  from  storage  streams 
of  the  Adironda<'ks. 

From  this  long  summit  level  the  descent  is  continuous  through  46 
locks,  with  a  total  fall  of  428.803  feet  to  the  river  level  at  Albany.  The 
currents  in  the  canal  vary  from  a  scarcely  perceptible  movement  at 
certain  points  to  a  velocity  of  1.2  miles  per  hour.  The  high  velocities 
are  to  the  eastward,  in  which  direction  the  bulk  of  the  traffic  of  the 
canal  moves. 

The  banks  of  the  canal  have,  in  general,  sloped  of  one  vertical  on 
one  and  one  fourth  horizontal.  These  slopes  are  roughly  paved  with 
bowlders  or  quarry  stones,  and  this  paving  or  "slope  wall,"  as  it  is 
called,  is  continued  to  the  top  and  rounded  over  the  edge  of  the  bank, 
its  normal  height  being  about  2  feet  above  the  water  surface. 

The  towpath  is  generally  about  18  feet  wide,  and  slopes  6  inches 
away  fiom  the  canal  in  this  width. 

The  berme  bank  is  12  feet  wide  with  a  similar  slope* 

Where  the  canal  passes  through  towns,  and  at  some  other  points,  the 
slope  wall  is  replaced  by  a  nearly  vertical  wall,  to  economize  space  and 
to  give  boats  an  opportunity  to  receive  and  discharge  their  cargoes. 

Loci's. — ^On  the  liue  of  the  canal  there  are  144  lift  locks.  These  were 
all  built  in  pairs,  two  locks  side  by  side,  identical  in  size  and  lift,  mak- 
ing 72  locks  to  be  passed  by  a  boat  going  from  one  end  of  the  canal  to 
the  other. 

The  locks  as  they  were  built  were  each  110  feet  long  between  quoin 
posts,  18  feet  wide  at  the  lower  water  level,  with  a  batter  to  the  side 
walls  of  one  twenty-fourth,  and  with  a  depth  of  7  feet  on  the  sills. 
Their  lifts  vary,  the  maximum  being  15J  feet.  The  locks  on  the  main 
line  are  numbered  consecutively  from  Albany  westward.  The  locks 
were  all  substantially  built  of  stone.  Most  of  them  have  wooden  gates 
of  the  ordinary  miter-sill  type,  though  there  are  some  tumble  gates  on 
the  line. 
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There  are  also,  besides  the  regular  lift  locks  on  the  main  line  of  the 
canal,  several  others,  as  follows: 

Two  double  locks  on  the  West  Troy  side-cut  into  the  Hudson  Biver. 

Two  single  locks  at  the  Port  Schuyler  side-cut  into  the  Hudson 
River. 

One  guard  lock  at  Sulphur  Springs,  to  protect  the  canal  from  Tona- 
wanda  Creek  when  in  a  fieshet  stage. 

One  river  lock  connecting  the  canal  with  the  Niagara  Biver  at  Tona- 
wanda. 

There  is  also  a  "  ship  lock,"  so  called,  connecting  Black  Bock  Harbor 
and  the  Erie  Canal  with  the  Niagara  Biver  at  Black  Bock.  This  lock 
is  36  feet  wide  and  200  feet  long. 

For  the  purpose  of  passing  boats  from  Lake  Brie  at  Buffalo  to  the 
Hudson  at  Albany,  none  of  these  need  be  considered  except  the  Sul- 
phur Springs  guard  lock. 

Boats. — The  boats  in  use  on  the  Erie  Canal  have  a  regulation  length 
of  98  feet,  and  width  of  17  feet  5  inches,  and  when  loaded  to  6  foot 
draft  carry  about  240  tons.  The  boats  are  nearly  all  of  wood.  A 
number  of  steel  boats  have  been  built  and  are  used  on  the  canal  and 
traverse  Lake  Erie  to  Cleveland  and  Erie.  They  run  in  fleets  of  four 
boats,  one  steam -propelled  boat  pushing  one  and  hauling  two  boats. 

A  large  proportion  of  the  boats  on  the  Erie  Canal  are  of  the  plain 
ordinary  type  which  are  drawn  by  animals.  There  are,  however,  many 
steamboats  which  propel  themselves  and  tow  others  of  the  ordinary 
type.  These  steamboats  are  of  the  ordinary  type,  with  an  engine  and 
propeller  wheel.  There  are  on  the  canal  about  100  steam  canal  boats 
and  about  3,000  ordinary  canal  boats. 

In  the  operation  of  the  canal  the  practice  became  ^common,  for  eco- 
nomical reasons,  of  using  two  boats  lathed  together,  one  immediately 
behind  the  other,  so  that  both  could  be  handled  by  one  steersman  and 
drawn  by  three  animals  with  one  driver.  This  was  the  case  both  with 
boats  propelled  by  animal  power  and  with  those  propelled  by  steam. 
There  was  great  dSlay  in  locking  such  pairs  of  boats  because  of  the 
necessity  of  separating  them,  passing  each  one  separately  through  each 
lock,  and  again  fastening  them  together  upon  leaving  the  lock. 

To  do  away  with  this  delay  to  the  greatest  practicable  extent  the 
experiment  was  made  in  1885  of  lengthening  one  lock  so  that  two  boats 
could  go  through  at  one  lockage.  The  work  was  so  satisfactory  and  the 
advantages  so  marked  that  the  work  of  lengthening  one  tier  of  the  locks 
has  progressed  ever  since  as  fast  as  the  necessary  funds  could  be 
obtained  from  the  State. 

At  the  present  time,  of  the  72  locks  in  one  tier  on  the  main  line,  40 
have  been  lengthened,  leaving  32  yet  to  be  lengthened  or  otherwise 
treated.  Two  of  these  are  under  contract  to  be  lengthened  during  the 
coming  winter. 

The  locks  are  lengthened  either  at  the  head  or  foot  as  found  most  con- 
venient. The  distance  between  the  upper  and  lower  gates  in  most  of 
the  locks  which  have  been  lengthened  is  220  feet,  and  the  available 
length  is  208  feet.  The  locks  under  contract  will  be  lengthened  to  aclear 
net  length  of  230  feet,  and  all  will  be  ultimately  increased  to  230  feet, 
so  as  to  permit  the  passage  of  two  boats  each  115  feet  long  coupled  tan- 
dem. Upon  the  drawing  which  is  herewith  the  general  plan  of  a  lock 
lengthened  by  the  foot  to  230  feet  in  the  clear  is  sliown. 

It  was  found  very  difficult  and  time-consuming  to  get  the  boats  in 
or  out  of  the  lengthened  locks  on  account  of  their  fitting  so  closely. 
To  remedy  this  three  devices  to  aid  in  the  operation  are  employed. 
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The  first  is  to  widen  the  lengthened  portion  of  the  lock,  so  as  to  ])6r- 
mit  the  displaced  water  to  run  by  the  boat  more  freely;  the  second  is 
to  pat  in  a  small  power  plant  at  each  lock,  consisting  of  a  tarbine 
wheel  and  its  connections,  which  famishes  auxiliary  power  to  draw 
ascending  boats  into  and  out  of  the  lock;  and  the  third  is  to  put  in 
paddle  valves  in  the  upper  and  lower  gates  to  aid  descending  boats 
through  the  lock.  This  is  done  by  opening  the  valves  in  the  lower 
gate,  thus  creating  a  current  into  the  lock  which  helps  the  boat  in; 
then  when  the  upper  gate  is  shut  and  the  lower  opened  the  paddle 
valves  in  the  upper  gate  are  opened  and  the  boat  is  "swollen  out"  by 
the  current  thus  created  through  the  lock. 

In  its  present  condition  the  capacity  of  the  canal  is  limited  to  boats 
98  feet  long,  17  feet  5  inches  beam,  and  a  draft  of  6  feet. 

IMPROVEMENTS  CONTEMPLATED  AND  UNDER  WAY. 

At  the  general  election  held  in  New  York  in  1895  the  people  of 
the  State  voted  to  expend  $9,000,000  in  improving  and  enlarging  the 
capacity  of  the  State  canals.  The  State  authorities  are  pushing  the 
work  with  vigor,  and  contracts  for  a  large  amount  of  work  have  already 
been  let. 

The  work  to  be  accomplished  on  the  Erie  Ganal  under  this  scheme  is 
the  following: 

At  Oohoes,  where  there  are  16  locks;  at  Little  Falls,  where  there  are 
4  locks ;  at  Newark,  where  there  are  3  locks,  and  at  Lockport,  where  there 
are  5  locks,  the  old  locks  are  to  be  replaced  with  modern  double-l^gth 
steel  lift  locks.  All  the  other  unlengthened  locks  of  the  tier  will  be 
lengthened.  At  Gohoes  it  is  understood  that  the  change  will  be  made 
by  using  a  portion  of  the  Champlain  Canal,  including  two  lift  locks  and 
one  guard  lock.  These  three  locks  will  be  lengthened.  The  total  lift 
of  the  16  locks  at  Gohoes  is  163.8  feet.  Of  this  23  feet  is  in  the  Gham- 
plain  Ganal  locks,  leaving  140.8  feet  to  be  overcome  by  the  steel  lifb 
lock. 

The  locks  which  have  already  been  lengthened  will  be  still  further 
lengthened  by  substituting  a  tumble  gate  for  the  upper  miter  gates  and 
placing  it  nearer  the  end  so  that  their  capacity  will  be  sufficient  for  two 
boats  115  feet  long  or  one  boat  115  to  230  feet  long.  All  the  locks  to 
be  changed  are  to  have  this  length.  The  governing  width  will  still  be 
that  of  the  old  locks,  i.  e.  18  feet. 

The  canal  will  be  deepened  throughout,  in  its  prism  and  in  all  perma- 
nent structures,  to  9  feet,  so  that  the  boats  can  load  to  8  feet  and  still 
have  1  foot  of  water  under  their  keels  at  all  points. 

The  exact  type  of  the  steel  lift  locks  to  be  adopted  has  not  yet  been 
determined.  It  is  understood  that  the  lift  locks  are  to  consist  of  steel 
tanks  raised  and  lowered  by  hydraulic  or  mechanical  power,  the  tanks 
to  be  20  feet  wide  and  245  feet  long,  with  9  feet  or  over  depth  of  water. 

All  permanent  stmctures  over  the  canal  are  to  be  arranged  to  give 
a  clear  height  of  at  least  12  feet  above  the  water  surface. 

PASSAGE  OP  TORPEDO  BOATS. 

In  considering  the  capacity  of  the  Erie  Ganal  for  the  passage  of 
"torpedo  boats  and  other  vessels  of  war  of  similar  dimensions,"  it  is 
proper  to  consider,  not  what  the  canal  is  now,  but  what  it  will  be  when 
the  improvements  in  progress  and  for  which  money  has  been  appro- 
priated are.  completed. 

The  Erie  Ganal  will  then  permit  the  passage  of  boats  of  17^  feet 
beam,  8  feet  draft,  and  up  to  230  feet  in  length. 
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The  following  table  gives  the  dimensions  of  the  torpedo  boats  of 
our  Navy  which  have  been  built  and  which  are  now  under  contract  to 
be  built: 


Name. 

Length. 

Breadth. 

Mean 
draft. 

Displace- 
lueut. 

Height 
above 
water 
line. 

Df  SBBYICX. 

Canbinff 

Feet. 
138. 9 
150    . 
210 
IGO 
160 
160 
175 
175 
170 

147 

147 

210 

146 

146 

147 

100 

100 

101.6 

101.5 

Feet. 
14.1 
15.6 
21.7 
16 
16 
16 
17 
17 
17 

16.8 
16.3 
20.3 
15.3 
15.3 
15.8 
12.5 
12.5 
12.5 
12.5 

Feet. 
5.8 
4.9 
5.5 
6 
5 
5 

5.5 
5.5 
6.5 

4.75 

4.75 

6 

5.3 

5.3 

4.5 

8.5 

3.5 

4.25 

4.25 

Tons. 
110 
120 
300 
138 
138 
138 
180 
180 
180 

146 
146 
273 
117 
117 
103 

46.5' 

46.5 

65 

65 

Feet. 
14 

KricAson 

15 

Destroyer 

No.  3.. 

15 

No.  4 

15 

No.5 

15 

No.O 

16 

No.7 

16 

No.8 

16 

>      UNDKB  CO.NTRACT. 

No.  9 

10  5 

No.  10 

10.5 

No.ll 

17  3 

No.  12 

9.5 

No.l3 

9  5 

No.ll 

11  6 

No.  15 

9.2 

No.16 

9  2 

No.l7 , 

7  8 

No.  18 \ 

7.8 

Prom  this  table  it  is  evident  that  when  the  work  in  pro^^ess  on  the 
Brie  Canal  is  completed,  the  canal  will  be  capable  of  passing  from  the 
seaboard  to  the  lakes  any  of  the  torpedo  boats  now  in  service  or  under 
contract  with  the  exception  of  two,  the  Destroyer,  which  has  a  beam  of 
21.7  feet,  and  No,  lly  which  is  to  have  a  beam  of  20.3  feet.  This  clearly 
indicates  that  under  existing  conditions  there  is  little  necessity  for  the 
Government  to  take  any  action  toward  widening  the  locks  for  the  pur- 
pose of  parsing  torpedo  boats  through  the  canal.  The  top  works  of 
some  of  the  boats  would  have  to  be  lowered  or  temporarily  removed 
for  the  passage  under  bridges,  etc. 

In  the  United  States  Navy  there  are  no  "  other  vessels  of  war  of 
similar  dimensions"  to  torpedo  boats.  The  nearest  approach  is  the 
class  of  gunboats  Kos.  10, 11, 12, 13, 14,  and  15,  which  are  168  to  174 
feet  in  length,  34  to  36  feet  beam,  and  which  draw  12  feet  of  water. 

Widening  or  enlarging  the  locks  of  the  Erie  Canal  would  not  permit 
the  passage  of  these  boats  through  to  the  Great  Lakes,  as  their  draft  is 
too  great.  It  is,  however,  quite  i)robable  that  they  could  be  lightered 
so  as  to  be  passed  through  the  canal  after  it  is  deepened  to  9  feet. 

In  the  English  service  the  regular  torpedo  boats  vary  in  length  from 
56  to  150  feet;  in  breadth  from  7.5  to  15.5  feet,  and  in  draft  from  3  to  6 
feet.  The  English  "torpedo  boat  destroyers''  make  up  a  class  which 
are  ordinarily  about  200  feet  long,  19  feet  beam,  and  7  feet  draft.  On 
the  list  there  are  four  210  feet  long  and  21.7  feet  beam. 

Tliere  is  in  the  English  service  a  class  of  gunboats  built  for  coast 
defense  which  usually  carry  one  gun  of  large  caliber.  Their  general 
size  is:  Length,  85  feet;  beam,  26.1  feet;  draft,  6.5  feet.  Some  of  them 
are  110  feet  long,  34  feet  beam,  with  a  draft  of  5.7  feet. 

There  are  also  two  classes  of  larger  gunboatvS,  one  class  having  about 
the  following  dimensions:  Length,  135  feet;  breadth,  26  feet;  draft,  10.5 
feet;  and  the  other,  length,  165  feet;  breadth,  31  feet;  draft,  11.6  feet. 

There  is  a  class  known  as  the  "sloop"  class  of  gunboats,  which  have 
a  general  length  of  185  feet,  breadth  of  32 J  feet,  and  draft  of  11 J  feet. 

A  considerationofthe  above  data  indicates:  First,  that  the  Erie  Canal, 
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as  it  U  being  enlar^^ed  by  the  State  of  New  York,  will  be  sufficient  in 
size  for  the  passage  of  ordinary  torpedo  boats,  but  that  it  will  not  be 
large  enough  for  the  passage  of  the  largest  class  of  torpedo  boats  and 
torpedo-boat  destroyers.  Second,  that  the  canal  will  not  have  su^- 
cient  capacity  for  the  passage  of  gunboats  like  those  in  the  service  of 
the  United  States  or  England. 

It  is  deemed  proper,  therefore,  to  submit  estimates  of  the  cost  of 
enlarging  the  locks  in  the  Erie  Canal  sufficiently  to  render  it  capable 
of  passing  gunboats  of  various  sizes.  As  the  depth  of  water  in  the 
canal  under  the  antliorized  improvements  will  be  9  feet,  no  gunboats 
could  pass  unless  their  draft  was  less  than  9  feet  or  unless  they  could 
be  lightered  to  less  than  9  feet,  and  their  top  works  lowered  to  a  height 
of  12  feet  above  the  water  line. 

It  being  deemed  possible  that  the  future  may  see  the  Erie  Canal 
deepened  to  11  feet  so  that  boats  drawing  10  feet  could  be  passed,  addi- 
tional estimates  are  also  made  for  deepening  the  locks  to  11  feet. 

PLAN. 

In  order  to  prepare  the  estimates  it  has  been  necessary  to  fix  upon  a 
plan.  TLie  plan  adopted  is  one  which  fulfills  the  spirit  and  intent  of 
the  bill,  and  one  which,  if  carried  out,  would  be  in  the  highest  degree 
useful;  not  only  providing  for  the  passage  of  torpedo  boats,  gunboats, 
etc.,  but  also  serving  the  interest  of  general  commerce. 

The  Stat43  of  New  York,  as  previously  mentioned,  has  lengthened 
more  than  half  of  the  locks  in  one  tier  of  the  Erie  Canal,  and  proposes 
in  the  immediate  future  to  lengthen  the  remaining  ones  of  the  tier,  so 
as  to  accommodate  two  canal  boats  of  the  present  type  increased  in 
length  to  115  feet.  In  the  estimate  made  herein  it  is  proposed  to  leave 
these  lengthened  locks  undisturbed  and  to  provide  for  widening  the 
locks  of  the  other  tier  and  increasing  their  length,  so  that  they  will  be 
capable  of  passing  two  boats,  each  115  feet  long,  coupled  together 
tandem.  ^ 

Estimates  are  submitted  for  locks  9  feet  deep,  250  feet  long,  and  25 
feet  wide,  31  feet  wide,  and  37  feet  wide,  large  enough  for  the  passage 
of  boats  24,  30,  and  30  feet  wide,  respectively.  Estimates  are  also 
submitted  for  the  same  locks  increased  in  depth  to  11  feet. 

Estimates  are  also  given  of  the  cost  of  widening  the  locks  which  have 
already  been  lengthened  by  the  State  to  the  sizes  above  mentioned. 

The  sketch  herewith  shows  the  situation  at  a  typical  lock,  and  out- 
lines the  modifications  covered  by  the  estimates. 

On  the  drawing  the  full  black  lines  show  the  old  unlengthened  lock 
110  feet  long  and  18  feet  wide  at  the  lower  water  level,  and  its  twin 
lock  as  it  has  been  or  is  to  be  lengthened  by  the  State.  The  added  por- 
tion of  the  latter  lock  is  111  feet  from  the  old  lower  quoin  post  to  the 
new  lower  quoin  post.  The  sketch  shows  how  an  additional  length  of 
18.5  feet  is  gained  by  substituting  a  tumble  gate  for  the  upper  miter 
gates.  The  total  length  of  the  lengthened  lock  from  the  upper  gate  to 
tiie  lower  quoin  post  is  239.5  feet.  Allowing  9.5  feet  for  the  swing  of 
the  lower  gate,  an  available  length  of  230  feet  is  left.  The  width  in  the 
old  portion  is  18  feet  and  in  the  new  portion  is  20  feet  at  the  lower  water 
level.  The  red  lines  in  the  sketch  indicate  the  proposed  plan  for  enlarg- 
ing  the  old  unlengthened  lock  to  a  lock  31  feet  wide  at  the  lower  water 
level,  and  with  an  available  length  of  over  230  feet.  The  length  from 
the  lower  face  of  the  tumble  gate  to  the  quoin  post  of  the  lower  miter 
giJtes  is  250  feet 

The  estimates  include  the  enlargement  of  44  small  lift  locks  and  one 


Digitized  by 


Google 


APPENDIX  M  M — REPORT  OF  MAJOR  8YM0MS.     3257 

guard  lock  on  tlie  Erie  Canal  and  two  lift  locks  and  one  gaard  lock  on 
the  Cliamplain  Canal,  by  substituting  therefor  enlarged  locks  of  the 
ordinary  type  of  the  sizes  above  stated,  all  with  a  clear  depth  of  9  feet 
of  water.  They  provide  for  steel  lift  locks  to  replace  the  16  locks  at 
Cohoes,  the  4  locks  at  Little  Falls,  the  3  locks  at  Newark,  and  the  5 
locks  at  Lockport. 

This  enlargement  would  permit  of  quick  passage  through  the  locks 
all  the  way  from  Lake  Erie  to  the  Hudson  Kiver  of  boats  230  feet  in 
length,  and  of  such  width  as  it  might  be  determiued  to  build  the 
structures. 

ESTIMATES. 

The  estimates  herein  were  made  with  the  assistance  of  Mr.  Emile 
Low,  civil  engineer,  who  made  an  insi)ection  of  the  entire  line  of  the 
Erie  Canal.  The  estimates  are  based,  as  far  as  practicable,  upon  con- 
tract prices  for  the  current  work  on  the  canal  under  the  State  author- 
ities. In  the  locks  which  are  to  be  lengthened  and  widened  the  lock 
walls  are  to  be  concrete,  faced  with  cut  stone,  and  the  lock  gates  are  to 
be  of  timber. 

For  the  steel  lift  locks  at  Lockport,  Newark,  Little  Falls,  and  Cohoes 
the  estimate  is  approximate  only.  No  definite  plans  for  the  work  have 
been  considered,  but  from  the  best  information  available  the  sum 
named,  it  is  believed,  will  be  sufficient  to  provide  at  each  place  a  lift  lock 
of  first-class  modern  construction,  suftlcient  in  strength  and  capacity 
to  pass  boats  of  the  proper  size  rapidly  and  safely  from  one  level  to 
another.  The  estimates  include  the  enlarging  of  the  two  lower  lilt 
locks  and  the  guard  lock  of  the  Champlain  Canal,  as  it  is  from  the 
third  level  of  the  Champlain  Canal  that  the  lift  of  140.8  feet  would  be 
made  to  the  level  of  the  Erie  Canal  above  Lock  18. 

The  estimates,  which  are  given  more  in  detail  further  on,  may  be  sum- 
marized as  follows: 

ENLARGING  SMALL  LOCKS. 

Enlnrging  48  locks  on  the  Erie  and  Champlain  canals  and  putting  in 
single  chamber  steel  lift  locks  at  Cohoes,  Little  Falls,  Newark,  and 
Lockport.  All  locks  and  lifts  to  be  250  feet  long,  9  feet  deep,  and  25 
feet  wide,  suitable  for  boats  of  24  feet  width  and  8  feet  draft. 

Estimated  coat. 

Masonry  locks $2,559,000 

Steellift  locks 1,728,000 

Total 4,287,000 

Same,  with  lockn  and  lifts  increnscc^i  to  31  feet  width: 

Masonry  locks * 2,895,000 

Steellift  locks 1,929,000 

Total : 4,824,000 

Same,  with  locks  and  lifts  inciTasud  to  37  fcot  width : 

Masonry  locks 3,231,000 

Steel  lift  locks 2,130,000 

Total 5,361,000 
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If  these  locks  and  lifts  are  deepened  toll  feet  to  permit  tbe  passage 
of  boats  drawing  10  feet,  the  following  is  the  estimated  total  cost: 

Locks  and  lifts  25  feet  wide: 

Masonrv  locks $2,991,000 

Bteelliit  locks 1,788,000 

Total 4,779,000 

Locks  and  lifts  31  feet  wide: 

Masonry  locks 3,375,000 

Steel  lift  locks 2,009,000 

Total 5,384,000 

Looks  and  lifts  37  feet  wide : 

Masonry  locks 3,711,000 

Steel  lift  locks 2,230,000 

Total 5,941,000 

The  following  are  tlio  cstiinatos  of  the  cost  of  enlarging  a  typical 
lock  with  a  lift  of  10  feet  to  the  sizes  specified,  for  boats  of  8  feet  draft: 

Estimated  coat 

Lock  250  by  9  by  25  feet $55,000 

Lock  250  by  9  by  31  feet 62,000 

Lock  250  by  9  by  37  feet 69,000 

The  following  are  the  estimates  of  the  cost  of  enlarging  a  typical 
lock  with  a  lift  of  10  feet  to  the  sizes  specified,  for  boats  of  10  feet  draft: 

Estimated  cost. 

Lock  250  by  11  by  25  feet $64,000 

Lock  250  by  11  by  31  feet 72,000 

Lock  250  by  11  by  37  feet 79,000 

ENLABaiNG  LENaTHENED  LOCKS. 

If,  instead  of  enlarging  the  small  locks  along  the  line  of  the  Erie 
Canal,  the  locks  as  lengthened  by  the  State  were  widened,  the  cost 
would  be  somewhat  reduced. 

The  estimated  coat  to  widen  a  typical  lengthened  lock  of  the  Erie 
Canal  to  provide  for  the  passage  of  boats  of  8  feet  draft  is  as  follows: 

EsHmaied  cost. 

Lock  250  by  9  by  25  feet $44,000 

Lock  250  by  9  by  31  feet 50,000 

Lock  250  by  9  by  37  feet 56,000 

If,  at  the  same  time,  these  lengthened  locks  were  also  increased  in 
depth  to  provide  for  the  passage  of  boats  of  10  feet  draft,  the  estimated 
cost  would  be  as  follows: 

Estimated  cost 

Locks  250  by  11  by  25  feet $53,000 

LockB250by  11  by  31  feet 60,000 

•  Locks  250  by  11  by  37  feet 66,000 

The  total  cost  of  widening  the  tier  of  lengthened  locks  on  the  Erie 
Canal  all  the  way  through,  supposing  them  to  have  all  been  length- 
ened, together  with  the  necessary  single-chamber  steel  lifts  at  Cohoes, 
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Little  Falls,  Newark,  and  Lockport,  for  boats  of  8  feet  draft  is  as 
follows: 

Locks  and  lifts,  250  by  9  by  25  feet: 

Masonry  locks $2,112,000 

Steel  lift  locks 1,728,000 

Total 3,840,000 

Locks  and  lifts,  250  by  9  by  31  feet: 

Masonry  looks 2,400,000 

Steel  lift  locks 1,929,000 

Total 4,329,000 

Locks  and  lifts,  250  by  9  by  37  feet : 

Masonry  locks 2,688,000 

Steel  lift  locks 2,130,000 

Total 4,818,000 

For  boats  of  10  feet  draft  the  cost  of  the  above  would  be  as  follows: 

Locks  and  lifts,  250  by  11  by  25  feet : 

Masonry  locks $2,544,000 

Steel  lift  locks 1,788,000 

Total 4,332,000 

Locks  and  lifts,  250  by  11  by  31  feet : 

Masonry  locks 2,880,000 

Steel  lift  locks 2,009,000 

Total 4,889,000 

Locks  and  lifts,  250  by  11  by  37  feet: 

Masonry  locks 3,168,000 

Steel  lift  looks 2,230,000 

Total 5,398,000 

The  State  of  New  York  has  not  yet  completed  its  designs  and  plans 
for  the  steel  lift  locks  at  Cohoes,  Little  Falls,  Newark,  and  Lockport, 
and  if  it  coald  be  induced  in  bnildin^  these  lift  locks  to  increase  them 
in  size  so  as  to  provide  for  the  passage  of  larger  boats,  it  would  only 
be  necessary  then  to  enlarge  the  48  masonry  locks  on  the  through  line. 

The  increased  cost  of  the  steel  lift  locks  of  the  larger  size,  over  the 
cost  of  the  smaller  size  proposed  by  the  State,  would  be  small  in  com- 
parison with  the  cost  of  new  lift  locks  of  the  larger  sizes  mentioned 
herein. 

A  very  desirable  size  for  these  lift  locks  would  be  to  make  them  long 
enough  for  two  boats,  as  proposed  by  the  State  authorities,  and  to 
increase  the  width  to  37  feet,  which  would  be  wide  enough  for  two  boats 
of  the  present  type.  The  lock  would  then  accommodate  four  boats,  an 
entire  steam  fleet  lui  the  fleets  are  commonly  made  up. 

It  is  estimated  that  to  put  in  double,  steel  lifts  at  each  of  the  four 
places  mentioned,  with  lock  chambers  245  by  9  by  20  feet,  will  cost 
about  $2,500,000,  and  if  these  were  increased  to  245  by  11  by  37  feet, 
the  cost,  it  is  estimated,  would  be  about  $4,000,000,  a  difference  of 
$1,500,000. 

If  lifts  with  single  lock  chambers  were  adopted  instead  of  double 
lock  chambers,  the  cost  would  be  for  the  locks  245  by  9  by  20  feet, 
$1,500,000,  andfor  the  locks  245  by  11  by  37  feet,  $2,400,000,  a  difference 
of  $000,000. 

Looking  to  the  future  enlarged  use  of  the  Erie  Canal,  it  would  seem 
to  be  a  highly  commendable  proposition  to  build  these  steel  lift  locks 
now  of  the  large  size  indicated. 
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Detailed  estimate  of  the  cost  of  enlarging  one  lock  of  Erie  Canal  of  10  feet  lift  to  tSOfeei 
lengthf  SSfeet  toidth,  and  9  feet  depth  of  water. 


Itomti. 


Price. 


AmoQDt. 


Grabbing  and  clearing 

Bailing  and  draining 

Keinoving  platforms  and  supports 

Removing  render  piles  and  waling 

Beraoving  ^ates  and  sills  at  foot  and  bead  of  lock . 

Kemovlng  timber  foundation  of  old  lock 

Cutting  off  old  pile  foundation 

4,700  cubic  yards  excavation  of  earth 

1,080  cubic  yards  excavation  of  old  masonry 

1,000  cubic  yards  embankment 

1,400  cubic  yards  filling  between  lock  walls 

260  cubic  yards  gravel  lining 

600  cubic  yards  puddlinir 

100  cubic  yards  stone  filling 

1,100  cubic  yards  cutstone  lock  masonry 

1,870  cubic  yards  concrete  lock  masonry 

400  cubic  yards  vertical  wall  masonry 

420  cubic  yards  concrete  foundation  masour y 

150  cubic  yards  waate  wier  culvert  masonry 

17,000  feet,  B.  M.,  white  oak  in  foiiiidations 

15.000  feet,  B.  M.,  white  oak  in  cribs 

108.000  feet,  B.  M.,  hemlock  in  foundations 

14,000  feet,  B.  M.,  white-pine  lining,  lock  chamber 

9,000  linear  feet  bearing  piles  dri  ven 

250  linear  feet  snubbing  po.nts,  set 

9,500  pounds  wrought  iron  in  foundation  and  ciibn 

300  pounds  cast  iron 

7,000  pounds  spikes  and  nails 

1  pair  miter  gates 

1  tumble  gate 

1  reonforoing  foundation  of  old  lock  walls 


CBBDIT. 

MaUridU  which  ean  be  utUized  in  new  worh. 


360  cubio  yards  face  stone,  $8.50 

720  cubic  yanls  backing  stone,  $1.50  . 
4  composite  valves  and  fixtures,  $15. 


1,260.00 

1,  U8U.  UO 

60.00 


Add  15  per  cent  for  contingenoies  and  engineering . 


Total 

In  round  numbers.. 


$100.00 

1,000.00 

85.00 

45.00 

150.00 

250.00 

150.00 

1,410.00 

1,620.00 

320.00 

420.00 

195.00 

600.00 

150.00 

13,200.00 

14,960.00 

1,200.00 

1,890.00 

1, 500. 00 

595.00 

525.00 

3,024.00 

420.00 

2.700.00 

250.00 

475.00 

12.00 

280.00 

600.00 

900.00 

1,000.00 

49,906.00 


2,400.00 


47,506.00 
7, 125. 90 


54.631.90 
55,000.00 


Detailed  estimate  of  the  coat  of  enlarging  one  locJc  of  the  Erie  Canal  of  10  feet  lift  to  250 
feet  lengthy  SI  feet  width,  and  9  feet  depth  of  water. 


Items. 


Amount. 


Grubbing  and  clearing 

Bailing  and  draining , 

Kemo  ving  plat  form  and  supports 

Kemoving  fender  piles  and  waling 

Kemoving  gates  and  sills  at  head  and  foot  of  lock 

Removing  timber  foundation  of  old  lock 

Cutting  off  old  pile  foundation 

6,000  cubic  yards  excavation  of  earth 

1,080  cubio  yards  excavation  of  old  masonry 

1.000  cubic  yards  embankment 

1,400  cubic  yards  fllline  between  lock  walls 

260  cubic  yards  gravel  lining 

500  cubic  yards  paddling 

150  cubic  yards  stone  fiUing 

1,210  cubic  yards  cut-stone  lock  masonry 

2,057  cubio  yards  concrete  look  masonry 

400  cubic  yards  vertical  wall 

470  cubic  yards  concrete  foundation  masonry 

150  cubio  yards  waste  weir  culvert '. 

20,000  feet,  B.  M.,  white  oak  in  fnnndatitms 

20,000  feet.  B.  M..  white  oak  in  cribs 

190,000  feet,  B.  M.,  hemlock  in  foundations 


$100. 00 

$100.00 

1, 000. 00 

1,000.00 

or>.oo 

65.00 

45.00 

45.00 

150.00 

150.00 

2.50. 00 

250.00 

150.00 

150.00 

.30 

1,800.00 

1.50 

1,620.00 

.20 

380.00 

.80 

420.00 

.75 

195.00 

1.00 

500.00 

1.50 

225.00 

12.00 

14,520.00 

8.00 

16,466.00 

3.00 

1. 200. 00 

4.50 

2,115.00 

10.00 

1,600.00 

85.00 

700.00 

35.00 

700.00 

18.00 

8,420.00 
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Detailed  estimate  of  the  cost  of  enlarging  one  lock  of  the  Erie  Canal  of  10  feet  lift  ioiSO 
feet  length,  SI  feet  width,  and  9  feet  depth  of  water — Coutiuued. 


Items. 


Price. 


AmoQDt. 


25,000  feet,  B.  M.,white-pliio  lining,  lock  chamber  .... 

10,300  linear  feet  bearhi;;  piles  driven 

250  linear  feel  snubbing  poets,  net  

11,400  pounds  wrought  iron  in  foundations  itnd  uiibH. 

850  pounds  east  iron 

0, 1 00  pounds  spikes  and  nails 

1  pair  miter  gates 

1  tumble  gate 

Recnforciiig  foundation  of  old  lock  wall 

Widening  approaches  to  lock 


800  cubic  yards  face  stone.  >3.50 

720  cubic  yards  backing  stone,  $1.50. . 
4  composite  ralves  and  fixtures,  $15  . 


Add  15  per  cent  for  contingencies  and  engineering. 


Total 

In  round  numbers.. 


130.00 
.80 
1.00 
.05 
.04 
.04 

800.00 

1, 00' ».  00 
i.uoo.oo 

G51.00 


1,260.00 

1, 080.  00 

6U.00 


1750.00 

8, 090.  GO 

250.00 

670.00 

14.00 

364.00 

800.00 

1.000.00 

1,000.00 

661.00 


66,000.00 


2.400.00 


53,600.00 
8,  040. 00 

61,640.00 
62,000.00 


Detailed  estimate  of  the  cost  of  enlarging  one  lock  of  the  Erie  Canal  of  10  feet  lift  to  $S0 
feet  length,  37  feet  width ,  and  9  feet  depth  of  water. 


Items. 


Grabbing  and  clearing 

Bailing  and  drniniug 

Kenioving  platt'urm  and  supports 

Kemoving  fender  pilen  and  waling 

Kemoving  gatea  and  sills  at  foot  and  head  of  lock. 

Removing  timber  foundation  of  old  hick 

Cutting  off  old  pile  foundation 

7,500  cubic  yards  excavation  of  earth  • 

1.080  cubic  yartli*  excavation  of  old  musonry 

2,200  cubic  yards  embankment 

1,400  cubic  ysrds  filling  between  lock  walls 

260  cubic  yards  gravel  lining 

500  cubic  yards  puddling 

200  cubic  yanls  stone  filling. 


1,320  cubic  ynnlscntstone  lock  ma.sonry 

2.244  cubic  yards  concrete  lock  niasoury 

400  cubic  yanlH  vertical  wall  maaonry 

520  cubic  yards  concrete  foundation  inosonr}' 

150  cubic  yards  waste  wier  culvert  raa.sonry 

23,000  feet,  B.  M..  while  oak  in  foundation 

23,000  feet,  B.  M..  white  oak  in  cribs 

215,000  feet,  B.  M.,  hemlock  In  foundation 

30,000  feet, B.  M.,  white-pine  lining,  lock  chambers.. 

ll.OtJO  linear  feet  bearing  piles  driven 

250  linear  feet  snubbing  posts,  set 

13,000  ponnds  wrought  iron  in  foundation  and  cribs. 

450  pounds  cast  iniu 

10,000  ponnds  spikes  and  nails 

1  pair  miter  gates 

1  tamble  gate 

Reenforcing  foundation  of  old  lock  wall 

-Widening  approaches  to  lock 


360  cubic  yards  fare  stone,  $3.50 

720  cubic  yards  backing  stone,  $1  ..'>0. 
4  composite  valves  and  fixtures,  $15. 


Add  15  per  cent  for  oontingencies  and  engineering. , 

Total 

In  round  numbers , 


Price.       Amount. 


$100.00 

1,  OUO.  00 

65.00 

45.00 

150.00 

250.00 

150. 00 

.30 

1.50 

.20 

.30 

.75 

1.00 

1.50 

12.00 

8.00 

3.00 

4.50 

10.00 

3.5.00 

3o.00 

18.00 

80.00 

.KO 

1.00 

.05 

.04 

.04 

1, 000. 00 

1,200.00 

1,000.00 

1. 305.  00 


1,260.00 

1, 080. 00 
60.00 


$100.00 

1,000.00 

65.00 

45.00 

150.00 

250.00 

150.00 

2.250.00 

1,630.00 

440.00 

420.00 

195.  (K) 

500.00 

300.00 

15.840.00 

17, 952. 00 

1. 200. 00 

2,340.00 

1,500.00 

806.00 

805.00 

8. 870. 00 

900.00 

8,480.00 

250.00 

650.00 

18.00 

400.00 

1.000.00 

1,200.00 

1,000.00 

1.305.00 


62,000.00 


2,400.00 


60,600.00 
8,040.00 


68,540.00 
69,000.00 
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Msiimated  cost  of  enlarging  one  tier  of  looks  on  Erie  Canal  from  Hudson  River  at  Jlbany 

to  Lake  Erie  at  Buffalo. 

[Looks  to  bo  enlnrjicd  to  25  Toot  width,  250  foot  length,  and  9  feet  depth  of  water,  with  Hingle-chamber 

hUcl  lili  locks  at  L'ohocs,  Little  Falls,  Ifewark,  and  Lockport.] 


Lockfl. 

Lift. 

1 

15. 159 

2 

9.495 

a1 

11. 500 

a2 

11.  .5(H) 

as 

0.000 

3-18 

140. 863 

19 

8.441 

20 

10.418 

21 

11.126 

22 

n.609 

23 

8.318 

24 

8.191 

25 

7.716 

26 

8.365 

27 

7.886 

28 

7.723 

29 

7.399 

30 

10. 213 

31 

5.867 

82 

8.126 

33 

5.704 

34 

8.483 

35 

7.785 

36-39 

89. 174 

40 

8.924 

41 

8.286 

42 

7.954 

43 

8.069 

44 

10. 737 

45 

11. 172 

46 

3.000 

47 

10. 175 

48 

10.538 

49 

6.991 

50 

7.872 

51 

5.580 

62 

11.417 

63 

4.765 

54 

7.360 

55 

6.251 

56 

9.848 

57-59 

24.034 

60 

9.886 

61 

6.601 

62 

8.807 

63 

8.719 

64 

10. 108 

65 

10. 102 

6tJ 

8.859 

67-71 

57. 427 

0.000 

72 

2.425 

Location. 


Character  of  foundation. 


Estimat- 
ed coat. 


Albany  

do 

Cuho<^s 

do 

....do 

do 

Near  Crosc'n  t 

Nenr  K<^\l«iid  Kl.its.. 

Rex  lord  Flats- 

do 

Near  ScUeiicctfidv... 

....do :  ... 

Rotterdnni  Junclion. 
Near  Port  Jackstni . . 

....do 

Near  Fort  lluiitor... 

do 

Fort  Hunter 

SprakorH 

Fort  Phdii 

St.  iJohnH\  illo 

Minilouvillo 

Indiiin  tJ.iKtlo 

Litlln  FrtllH 

JacksMiibtirg 

Fort  llfikiirier 

Mohawk '. 

do 

Ilion 

Frankfort 

Ution 

Syracuse 

<lo 

do 

Geres 

Jordan 

Port  liyron 

Clyde 

Lock  Berlin 

Lyons  

Poor  House 

Newark 

Maccdon 

do 

Pittfiford 

Drijrbtou 

do 

Rochester 

do 

Lockport 

Sulphur  Springs 

Black  Rock 


Piles 

do 

Rock 

do 

do 

Steel  lift  lock 

Hanlpau,  lock  on  concrete 

do 

Soft,  piles  about  25  feet  long 

Soft,  piles  about  10  feet  long 

Piles 

do 

do 

do 

Soft  material,  piles  25  feet  long 

Hard  gravel,  piles  7  feet  long 

do 

Soft  clay,  piles  20  feet  long 

Piles,  average  13  feet  long -•-.. 

Piles,  8  to  14  feet  long 

Gravel,  lock  on  concrete 

Hard  pan,  lock  on  concrete 

Piles,  5  to  8  feet  long 

Steel  lift  look 

G  ravel,  lock  on  concrete 

Piles,  average  6  feet  long 

Piles,  average  10  feet  long 

Piles,  average  13  feet  long 

Piles,  8  to  14  feet  long 

Soft,  piles  24  to  30  feet  long 

Piles 

Hard  foundation 

CJuicksand,  pilea  12  to  14  feet  long  . 

Hard  foundation 

Piles 

Quicksand,  piles  16  to  20  feet  long  . 

Soft,  piles  20  to  25  feet  long 

Piles 

Rock .\ 

Hard  pan 

Kock 

Steel  lift  lock 

Piles 

do 


Total. 


do 

do 

do 

Rock 

do 

Steel  lift  lock . 

Hard 

Piles 


$70,000 
54.000 
56,000 
55,000 
48,000 

600,000 
62,000 
55,000 
00,000 
58,000 
03,000 
52,000 
52,000 
55,000 
55,000 
52,000 
52,000 
59,000 
49,000 
52,000 
47,000 
40.000 
52,000 

860,000 
51,000 
53,000 
62,000 
52,000 
57,000 
60,000 
48.000 
53,000 
56,000 
48,000 
63.000 
52.000 
61,000 
60,000 
48,000 
46.000 
62.000 

288.000 
59,000 
51.000 
66,000 
65,000 
66,000 
53,000 
61.000 

480,000 
61.000 
49.000 


4.287,000 


a  Champlain  Canal  locks. 

If  the  locks  are  widened  to  31  feet,  the  addition  to  the  above  will  be 
$7,000  to  each  lock  and  $201,000  for  the  additional  cost  of  the  steel  lift 
locks,  making  a  total  of  $4,824,000. 

If  the  locks  are  widened  to  37  feet,  the  addition  to  the  estimated  cost 
of  the  25-foot  locks,  will  be  $14,000  for  each  lock  and  $402,000  for  the 
additional  cost  of  tlie  steel  lift  locks,  making  a  total  of  $5,361,000. 

The  total  estimates  for  the  locks  and  lifts  increased  to  11  feet  depth 
as  given  herein  was  computed  with  the  foregoing  as  a  basis  of  computa- 
tion. The  same  may  be  said  of  the  estimated  cost  of  widening  the 
present  lengthened  locks. 

To  summarize,  I  would  state  that  it  is  perfectly  practicable,  from  an 
engineering  standpoint,  to  widen  the  lociis  of  the  Erie  Canal  in  tiie 
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manner  indicated  in  the  bill.  That  the  cost  will  depend  npon  the 
selection  of  the  locks  to  be  enlarged,  and  the  size  of  their  enlargement, 
and  upon  whether  the  State  of  New  York  will  cooperate  by  building  the 
steel  lift  locks  at  four  points  large  enough  to  correspond  with  the 
enlargement  decided  upon  for  the  masonry  locks. 

GOMMEBGIAL  ASPECTS. 

It  is  impossible  to  overlook  the  fact  that  such  an  improvement  in  the 
Erie  Canal  as  that  proposed  would  have  a  very  important  bearing  upon 
its  capacity  and  use  for  commercial  purposes,  and  it  seems  proper  to 
give  some  slight  consideration  to  this  aspect  of  the  question  in  this 
report.  It  may  be  stated  broadly  that  the  function  of  the  Erie  Canal 
is  to  furnish  part  of  a  free  watery  highway  from  the  grain,  ore,  and  lum- 
ber regions  of  the  Northwest  to  the  great  metropolis  and  seaport  of  the 
country,  New  York.  While  it  is  a  fact  that  there  is  carried  upon  the 
canal  but  a  small  portion  of  the  products  of  the  Northwest  going  to 
New  York,  yet,  by  the  cheap  method  of  transportation  which  it  fur- 
nishes, it  has  undoubtedly  exercised  a  wide  influence  in  keeping  down 
freight  rates  on  the  railroads  which  carry  the  greater  portion  of  the 
products,  and  has  inspired  these  railroads  in  their  efforts  to  reduce  the 
cost  of  transportation. 

The  railroads  have  been  constantly  bettering  their  transportation 
facilities  by  improvements  in  their  roadbeds,  in  the  size,  capacity,  and 
economy  of  their  locomotives  and  cars,  in  their  terminal  facilities,  and 
in  the  greater  perfection  of  their  organization  for  securing  and  doing 
business.  The  Erie  Canal  has  not  kept  pace  with  this  march  of  improve- 
ment, and  it  may  be  asserted  that  conditions  have  been  reversed  and, 
whereas  in  former  years  the  Erie  Canal  forced  down  rail  freight  rates, 
that  of  late  the  railroads  have  forced  the  canal  rates  down  to  such  an 
extent  that  under  existing  conditions  of  the  canal  there  is  little  profit 
to  boatmen,  and  the  amounts  carried  are  very  limited.  The  canal,  to 
fulfill  its  highest  functions,  must  continually  be  improved  to  keep  pace 
with  the  railroad  improvement,  and  these  canal  improvements  should 
not  drag  along  after  the  rail  improvements,  but  should  precede  them 
or  at  least  be  coincident  with  them. 

The  State  of  New  York  has  appreciated  this  in  providing  for  the 
improvements  which  are  under  way  with  the  $9,000,000  appropriation, 
but  when  these  are  accomplished  the  demand  will  be  for  still  more  and 
greater  improvements.  When  the  current  improvements  are  completed 
it  is  fair  to  estimate  that,  with  boats  115  feet  long  and  drawing  safely 
8  feet  of  water,  in  connection  with  the  time  which  will  be  saved  in 
lockage,  the  capacity  of  the  canal  will  be  increased  fully  75  per  cent; 
that  is,  a  single  boat  of  the  larger  size  can,  in  a  single  season,  trans- 
port 75  per  cent  more  grain  than  one  of  the  present  type  of  boats  can 
under  existing  conditions. 

The  added  expense  for  this  additional  amount  transported  will  not 
exceed  25  per  cent  of  the  cost  of  transporting  the  smaller  amount  under 
the  present  conditions. 

This  would  reduce  the  net  first  cost  of  transporting  a  bushel  of  wheat 
fre^m  Buffalo  to  New  York  to  about  71  per  cent  of  the  present  cost,  and 
if  this  present  first  cost  is  assumed  at  2^  cents,^  it  will,  under  the  new 
conditions,  with  boats  115  feet  long  and  drawing  8  feet  of  water,  be 
reduced  to  1.78  cents. 

>  During  1895  the  average  cannl  freight  charge  firum  Buffalo  to  New  York  was 
2.2  cents  per  bushel,  varying  from  3  cents  to  1.9  cents.  These  are  the  lowest  rates 
ever  known. 
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If  the  capacity  of  the  canal  were  still  further  increased  so  that  boats 
24  feet  wide  could  be  used  without  any  increase  in  draft  beyond  8  feet 
the  capacity  of  each  boat  for  doing  business  would  be  increased  to 
about  2.43  times  the  capacity  of  the  single  boat  under  the  present  con- 
ditions. Assuming  tliat  the  increased  cost  of  operating  would  be  15 
per  cent  over  the  cost  of  operating  a  ITJ-foot  boat  for  an  equal  number 
of  trips,  this  would  reduce  the  net  cost  of  transporting  a  bushel  of  grain 
from  Buffalo  to  New  York  to  about  60  per  cent  of  the  present  cost,  or 
IJ  cents  per  bushel. 

If  the  capacity  of  the  canal  were  increased  so  that  boats  of  30  feet 
width  could  be  used  witliout  any  increase  in  di  afb  beyond  8  feet,  the 
capacity  of  each  boat  for  doing  business  would  be  3.02  times  that  of  a 
boat  under  present  conditions.  Making  proper  allowances  for  increased 
cost  of  doing  greater  business,  tliis  would  reduce  tlie  net  cost  of  trans- 
porting a  bushel  of  wheat  from  Buffalo  to  New  York  to  about  50  per 
cent  of  the  present  cost,  or  IJ  cents  per  bushel. 

If  the  capacity  of  the  canal  were  increased  as  above  to  provide  for 
boats  of  36  feet  width,  its  capacity  would  be  increased  3.54  times,  and 
the  cost  of  transporting  a  bushel  of  wheat  reduced  to  44  per  cent  of 
the  present  cost,  or  1.11  cents  per  bushel. 

It  is  believed  that  this  could  be  still  further  reduced  by  deepening 
the  canal  and  widening  iti  where  necessary;  by  bettering  the  terminsil 
facilities;  by  a  perfected  organization  which  will  labor  to  secure  busi- 
ness and  do  away  with  delays  at  terminal  points  and  keep  boats  going 
continuously  during  the  period  of  navigation  and  secure  return  freight 
to  the  greatest  possible  extent;  and  by  the  total  elimination  of  the 
mule  as  a  motive  power  and  the  complete  substitution  therefor  of  steam 
and  possibly  of  electricity. 

It  is  believed  that  the  goal,  the  aim  of  all  interested  in  the  Erie 
Canal,  may  well  be  to  put  the  canal  into  such  condition  that  it  will  be 
possible  to  transport  wheat  from  Buffalo  to  New  York  at  a  cost  of  1 
cent  a  bushel,  and  other  articles  in  x)roportion.  Such  a  cost  I  believe 
to  be  reasonably  capable  of  attainment,  and  the  enlargement  of 
the  locks  as  estimated  for  herein  would  be  a  great  and  decided  step 
Lhereunto. 

Such  an  improvement  would  lead  to  the  enlargement  of  the  boats 
engaged  in  the  commerce  of  the  canal,  and  this  in  turn  would  lead  to 
the  necessity  of  enlarging  the  prism  of  the  canal. 

As  is  well  known,  the  size  of  a  water  way  has  an  important  bearing 
upon  the  power  required  to  propel  a  boat  through  it.  The  smaller  the 
water  way  in  proportion  to  the  immersed  section  of  the  boat,  the  greater 
the  power  required  for  propulsion. 

The  economical  width  for  a  long  canal  is  estimated  to  be  about  four 
and  one-half  times  the  width  of  the  boats  traversing  it.  The  prism  of 
the  Erie  Canal  as  it  is  now  built,  and  as  it  is  to  be  deepened  and 
enlarged,  is  and  will  be  fairly  suitable  in  size  for  the  passage  of  the 
I)resent  type  of  canal  boats,  which  are  17  feet  and  5  inches  wide. 

If  the  canal  prism  remained  as  at  present,  it  would  not  be  practically 
economical  to  use  boats  of  much  larger  size  than  those  at  present  em- 
ployed in  the  canal  traffic,  for  the  resistance  to  the  boat  of  the  water 
in  the  confined  channel  would  increase  rapidly  with  the  size  of  the  boat, 
and  the  power  required  for  propulsion  would  soon  be  greater  in  pro- 
portion than  the  additional  load  carried. 

Assuming  that  the  canal  should  be  four  and  one-half  times  the  width 
of  the  boats  employed  upon  it,  it  would  have  to  be  increased  to  108 
feet  for  boats  24  leet  wide,  135  feet  for  boats  30  feet  wide,  or  162  feet 
for  boats  36  feet  wide. 
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No  estimate  is  made  of  the  cost  of  widening  and  enlarging  the  canal 
prism.  This  is  work  which  can  in  general  be  done  gradually  and  with- 
out interfering  with  the  use  of  the  canal.  With  the  locks  widened, 
boats  of  corresponding  size  could  pass  through  the  canal,  and  then 
every  mile  that  the  prism  should  be  enlarged  would  give  just  that  much 
additional  benefit. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symgns, 

MajoTf  Carps  of  Ungineers. 

Brig.  Gen.  W.  P.  Graighill, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

(Fint  Indoraement.] 

KORTHEAST  DIVISION  ENGINEER  OFFICE, 

Washington,  December  11, 1896. 
Bespectftilly  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  Major  Symons  as  to  the  practicability  and  probable  cost  of 
the  enlargement  of  the  locks  of  the  Erie  Canal,  in  the  State  of  Kew 
York,  as  proposed  in  House  of  Representatives  bill  No.  7775,  Fifty- 
fourth  Congress,  first  session. 

A  thorough  study  of  the  subject  of  the  enlargement  of  the  Erie  Canal 
was  made  by  me  in  1874,  and  under  date  of  December  24, 1874,*!  sub- 
mitted a  detailed  report,  which  will  be  found  in  the  Report  of  the  Chief 
of  Engineers  for  1876,  volume  2,  page  534  et  seq. 

Realizing  that  twenty  years  must  have  made  great  changes,  probably 
affecting  the  water  supply,  I  telegraphed  Major  Symons  upon  the 
receipt  of  this  report  asking  whether  water  supply  had  been  carefully 
considered  in  his  suggested  enlargement  of  the  canal  prism,  and  received 
a  reply  that  it  had  been  considered,  and  he  had  no  doubt  of  an  available 
supply  for  the  suggested  enlarged  canal. 

John  M.  Wilson, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northeast  Division. 


Note.— For  report  of  Maj.  W.  S,  Stanton,  Corps  of  Engineers,  relative 
to  widening  locks  in  the  Oswego  Canal,  see  Appendix  N  N  20. 


M  M  II. 


ESTABLISHMENT  OP  HARBOR  LINES  IN  THE  BAY  OP  PRE8QUE  ISLE,  AT 

ERIE,  PENNSYLVANIA. 

Erie,  Pa.,  September  29, 1896. 
Sir:  Pursuant  to  resolution  of  councils,  as  follows: 

By  Selectman  Rockafellar : 

Resolved,  by  the  Select  and  Common  CoundU  of  the  City  of  Erie,  That  his  honor  the 
mayor  is  hereby  aathorized  and  requested  to  make  application  to  the  Secretary  of 
War,  to  cause  harbor  lines  to  be  established  in  the  harbor  of  Erie,  beyond  which  no 
piers,  wharves,  bulkheads,  or  other  works  shall  be  extended  or  deposits  made,  except 

ENG  97 ^205 
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under  snch  regnlations  as  may  be  prescribed  by  the  Secretary  of  War,  accordiDg  to 
act  of  Congress  in  sach  case  made  and  provided. 
Erie,  Pa.,  September  21,  1896,  select  council,  adopt. 

T.  Hanlon,  CUrk. 
Erie,  Pa.,  September  28, 1896,  common  council,  concur. 

Sam  B.  Kbnnrdy,  Jr.,  Clerk. 
Approved  September  29,  1896. 

RoBT.  J.  Saltsman,  Mayor. 

I  would  most  respectfally  ask  that  harbor  lines  be  established  for  the 
Bay  of  Presque  Isle,  at  Erie,  Pa.,  this  fall  if  possible,  as  property  own- 
ers contemplate  building  works  this  winter  that  may  extend  beyond 
where  the  lines  should  be  established.    I  have  the  honor  to  remain, 
Very  respectfully, 

BoBT.  J.  SALTSMAir,  Mo^or. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

[Second  indoi-8«meiit.] 

Opficb  Chief  op  Engineers, 

U.  S.  Army, 
October  J2, 1896. 
Eespectfully  referred  to  Maj.  Thos.  W.  Symons,  Corps  of  Engineers, 
for  report. 

If,  in  the  opinion  of  Major  Symons,  the  establishment  of  harbor  lines 
is  essential  to  the  preservation  and  protection  of  Erie  Harbor,  he  is 
requested  to  submit  a  map  showing  the  lines  recommended. 
To  be  returned. 
By  command  of  Brig.  Gen.  Craighill. 

Geo.  W.  Goethals, 
Captain,  Corps  of  Engineers. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Buffalo,  N.  Y.J  December  Jf,  1896. 
Respectfully  returned  to  the  Chief  of  Engineers.  It  is  my  opinion 
that  the  establishment  of  harbor  lines  is  essential  to  the  preservation 
and  protection  of  Erie  Harbor,  and  I  have  the  honor  to  submit  here- 
with a  map  showing  the  harbor  lines  recommended.  The  description 
of  the  harbor  line  is  upon  the  map  sent. 

This  line  was  fixed  upon  after  meeting  with  the  city  authorities  and 
representatives  of  the  shipping  interests,  and,  as  far  as  can  be  ascer- 
tained, meets  with  the  approval  of  all  concerned. 

Thomas  W.  Symons, 
Major  J  Corps  of  Engineers. 

[Fourth  indorsement] 

Office  Chief  of  Enoinbers, 

IT.  S.  Army, 
December  7,  1896, 
Respectfully  referred  to  Col.  John  M.  Wilson,  Corps  of  Engineers, 
division  engineer,  northeast  division,  for  his  views  and  recommenda- 
tions* 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
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[Fifth  indonament.] 
KOBTHEAST  DIVISION,  ENGINSEB  OfPIOB, 

Washington^  December  8^  1896, 
BespectfoUy  returned  to  the  Ohief  of  Engineers,  concarring  in  tbe 
views  of  tbe  local  engineer  and  recommending  that  the  harbor  lines 
indicated  on  tbe  tracing  submitted  by  Major  Symons  shall  be  approved. 

John  M.  Wilson, 
Colonelj  Carps  of  Engineers^  Division  Engineer,  Northeast  Division. 

[Sixth  indonemeut.! 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  11, 1896. 
Bespectfully  returned  to  the  Secretary  of  War. 
The  establishment  of  harbor  lines  for  the  Bay  of  Presque  Isle  at 
Erie,  Pa.,  having  been  requested  by  the  mayor  of  the  city  of  Erie,  the 
matter  was  referred  to  Major  SymonS;  in  charge  of  the  harbor  improve- 
ments at  that  place,  and  attention  is  respectfully  invited  to  his  report 
of  December  1,  contained  in  the  third  indorsement  hereon. 

Concurring  in  the  views  of  Major  Symons  and  of  Colonel  Wilson, 
the  division  engineer,  it  is  recommended  that  the  lines  selected  for 
Erie  Harbor  be  approved,  and  that  the  Secretary  place  his  approval 
both  upon  this  paper  and  upon  the  accompanying  tracing,  which  has 
beei^  prepared  for  his  signature. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Berenth  IndorMment.] 

Wab  Department,  December  17, 1896. 
Approved. 

Daniel  8.  Lamont, 

Secretary  of  War. 
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APPENDIX  N  N. 


IMPBOYEMENT  OF  HARBORS  ON  LAKE  ONTARIO  EAST  OF  OAK  ORCHARD, 
NEW  YORK,  AND  OF  RIVERS  AND  HARBORS  IN  VERMONT  AND  NORTH- 
ERN NEW  YORK. 


REPOBT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CJSARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  18$7,  WITS  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOYXMSKTB. 


1.  Charlotte  Harbor,  New  York. 

2.  Paltneyyille  Harbor,  New  York. 

3.  Harbor  at  Qreat  Sodns  Bay,  Now  York. 

4.  Harbor  at  Little  Sodns  Bay,  New  York. 
6.  Oswego  Harbor,  New  York. 

6.  Harbor    at    Sackette    Harbor,    New 

York. 

7.  Harbor  at  Ca]>e  Vincent,  New  York.    • 

8.  Shoals   between    Sister   Islands  and 

Cross-over    Light,    St.    Lawrence 
Riyer,  New  York. 


9.  Ogdensbnrg  Harbor,  New  York. 

10.  Bnrlington  Harbor,  Vermont. 

11.  Channel  between  North  and  South 

Hero    islands,   Lake    Champlaiu, 
Vermont. 

12.  Otter  Creek,  Vermont. 

IS.  Narrows  of  Lake  Champlain,  New 
York  and  Vermont. 

14.  Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
gation. 


■XAMINATIOirS. 

15.  Mohawk  River.  New  York.  1  17.  Harbor  at  Alexandria  Bay,  New  York. 

16.  Black  River,  New  York.  | 

SUBYBYB. 

18.  Oak  Orchard  Harbor,  New  York.         I  20.  Report  on  House  bill  No.  8074,  for 

19.  Missisquoi  River,  Vermont.  widening  the  locks  in  the  Oswego 


Canal,  New  York. 


United  States  Enoineer  Office, 

Oswego,  JT.  T.,  July  19, 1897. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1897,  upon  the  works  of  river  and  harbor 
improvement  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersy  U.  8.  A. 


N  N  z. 
improvement  of  harbor  at  charlotte,  new  YORK. 

This  harbor  is  in  the  Genesee  Eiver  the  depth  of  whose  channel,  for 
the  5  miles  next  above  its  mouth,  is  not  less  than  18  feet  at  low  water. 

The  improvement  is  to  increase  and  preserve  the  depth  of  the  chan- 
nel at  the  entrance  to  the  river  fix)m  Lake  Ontario,  by  confining  and 
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protecting  it  between  two  pie];B  nearly  parallel  and  about  460  feet  apart, 
built  of  cribs  of  timber  ballasted  with  stones,  and  by  dredging. 

The  history  of  the  improvement  may  be  found  on  pages  3131-3137, 
report  of  1896,  and  a  plan  faces  page  2458  in  the  report  for  1894. 

The  present  project,  adopted  in  1882,  is  to  extend  the  piers  an  aggre- 
gate length  of  3,250  feet  into  Lake  Ontario  and  to  dredge  120,000  cubic 
yards  of  sand  to  obtain  a  depth  of  15  feet  at  low  water.  The  piers 
having  been  extended  an  aggregate  length  of  1,444  feet,  the  project 
was  modified  by  letters  (7694-3)  of  July  18, 1896,  and  (7594-4)  of  March 
2, 1897,  to  obtain  and  preserve  the  depth  of  16  feet  at  low  water  (zero 
of  Charlotte  and  Oswego  gauges)  by  dredging,  without  further  exten- 
sion of  the  piers  into  the  lake,  at  least  for  the  present. 

Since  dredging  commenced  in  1888,  332,735  cubic  yaj:^s  of  mud,  silt, 
and  sand  have  been  dredged  from  the  channel  to  June  30, 1897. 

Dredging  by  hired  labor  with  the  XJ.  S.  dredge  Frontenac  com- 
menced September  27,  when  the  dredge  was  transferred  from  Great 
Sodus  Harbor,  and  to  December  19, 1896,  when  the  working  season 
closed,  18,840  cubic  yards  of  mud,  silt,  and  sand  were  dredged  from 
the  channel  and  300  cubic  yards  of  ballast  which  had  fallen  from  the 
piers.  The  dredging  averaged  362  cubic  yards  per  calendar  day  on 
which  work  was  done.  The  time,  30J  days,  lost  by  bad  weather  so 
late  in  the  season  caused  this  dredging  to  cost  15  cents  per  cubic  yard, 
3^  c^nts  in  excess  of  the  average  cost,  11^  cents,  of  dredging  with  the 
Frontenac  under  ordinary  conditions  of  weather. 

In  ^November  a  breach,  50  feet  long  and  5  feet  high,  was  made  in  the 
west  pier  between  1,100  and  1,200  feet  from  its  outer  end,  which  was 
repaired,  and  minor  repairs  were  also  made  to  the  decks  of  both  piers 
by  the  renewal  of  occasional  planks  in  December. 

The  expenses  during  the  year  have  been : 

For  dredging,  inolading  mainteuance  of  dredge $3;  205. 61 

For  mainteDaDce  of  piers 443.30 

For  pay  of  asBistants,  office  expenses^  surveys;  printiDg,  and  adyeriising 
(including  serTices  of  watchman) 1,128.64 

Total 4,777.55 

The  controlling  depth  is  now  14  feet  at  low  water.  The  Frontenac 
being  unable,  with  the  dredging  necessary  at  Great  Sodus,  to  obtain  the 
increased  depth  as  soon  as  requisite  for  the  interests  of  commerce, 
advertisements  were  issued  for  proposals,  opened  April  16, 1897,  for 
dredging  29,000  to  41,000  cubic  yards  to  obtain  a  channel  16  to  16 J  feet 
deep  at  low  water,  200  feet  wide  and  about  4,000  feet  in  length.  The 
lowest  of  the  proposals  was  18  cents  per  cubic  yard  measured  in  scows, 
and  they  were  rejected.  By  open  market  transaction  dredging  at  15 
cents  per  cubic  yard  measured  in  scows  will  commence  early  in  July. 

Braddock  Point,  5  miles  west  and  4  miles  north  of  the  entrance  to 
the  river,  protects  it  in  a  measure  from  being  choked  with  sand  that 
is  borne  easterly  along  the  shore  by  the  littoral  current  caused  by  the 
prevailing  northwesterly  winds  and  gales.  Between  surveys  made  in 
November,  1896,  and  April,  1897,  while  the  outer  end  of  the  channel  at 
the  entrance  to  Great  Sodus  Harbor  in  a  less  protected  location,  32 
miles  east  of  Charlotte,  shoaled  about  2  feet,  there  was  no  appreciable 
shoaling  of  the  channel  at  Charlotte  either  in  advance  of  or  between 
the  piers.  The  principal  cause  to  be  contended  against  in  preserving 
the  depth  in  the  channel  between  the  piers  and  in  the  lake  in  advance 
of  them,  is  sediment  deposited  by  the  river  in  freshets  of  exceptional 
height,  an  example  of  which  is  given  on  page  3185  of  the  report  for 
1895,  where  it  is  stated  that  in  the  spring  of  1894  not  less  than  60,000 
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cubic  yards  were  deposited  between  the  piers,  reducing  the  depth  in 
places  as  much  as  4  feet.  Besides  dredging  there  are  5,000  linear 
fe^t  of  piers  to  be  maintained,  for  whose  maintenance  in  the  twenty-five 
years,  1871  to  1896,  there  was  expended  annually  an  average  of  98  cents 
per  linear  foot.    (Keport  for  1896,  p.  3135.) 

Goal  is  transported  from  the  mines  in  Lackawanna  and  Lucerne  coun- 
ties, Pa.,  a  distance  of  250  to  300  miles  by  rail  to  Charlotte,  whence,  in 
1896,  437,972  tons  were  shipped  ujwn  the  lake,  about  1  per  cent  through 
the  Welland  Canal,  about  21  per  cent  to  Canadian  ports  on  Lake  Onta- 
rio, and  78  per  cent,  or  about  342,000  tons,  down  the  St.  Lawrence 
River,  of  which  about  150,000  tons  went  to  Ogdensburg  Harbor,  which 
is  being  dredged  to  admit  vessels  with  a  draft  of  16  feet.  The  owners 
of  vessels  plying  between  Charlotte  and  Ogdensburg  state  that  these 
vessels  are  capable  of  carrying  about  1,600  tons  of  coal  on  a  draft  of 
16  feet,  and  that  the  maintenance  of  a  depth  at  Charlotte  sufficient  for 
that  draft  would  enable  them  to  carry  "at  least  16,000  to  18,000  tons 
of  coal  more  each  season  without  any  additional  cost  whatever." 

Besides  the  transport  of  coal  the  passenger  transport  in  and  out  of 
the  harbor  amounts  annually  to  about  50,000  excursionists  from  the  city 
of  Rochester  situated  on  the  river  at  the  crest  of  the  Genesee  Falls, 
about  7  miles  from  the  mouth,  with  which  it  is  connected  by  a  line  of 
electric  cars  on  each  bank. 

The  approach  to  Charlotte  Harbor  is  so  well  protected  under  the  lee 
of  Braddock  Point  in  the  prevailing  northwesterly  winds  and  gales,  it 
is  a  very  good  harbor  of  refuge  near  the  middle  of  the  American  shore' 
ofthe  lake  or  about  midway  between  the  Niagara  and  St.  Lawrence 
rivers. 

Charlotte  Harbor  is  in  the  collection  district  of  Genesee,  N.  Y. 

.    Money  statement 

July  1,  1896,  balance  unexpended $14,183.74 

Jnne  30,  1897,  amount  expended  during  fiscal  year 4, 7 17. 55 

July  1,  1897,  balance  unexpended 9,406.19 

July  1,  1897,  outstanding  liabilities 50.00 

July  1,  1897,  balance  available 9,356.19 

{Amount  that  can  be  profitably  expended  in  fiscal  year  endin^^  June  30, 1899    10, 000. 00 
Submitted  in  ooropliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations, 


Date. 


May  23. 1828 

lfaroh2,1829 

lfaroh3,182» 

March  2, 1831.... 
Febrnary  24, 1832 

March  2, 1833 

JaQe28,1834 

March  3, 1836 

July  2, 1836 

March  3, 1837 

July  7, 1838 

Jane  11, 1844 

August  20, 1852.. 

March  3, 1853 

June  28, 1864 

Jane  23, 1866 

Jaly26,1868*.... 


Amount.    Aggregate. 


$300.00 
10,000.00 
13, 335. 00 
16, 670. 00 
16,000.00 
15, 000. 00 
20,  000.  00 

2,890.00 
20,000.00 
10, 000. 00 
25,000.00 
10, 000. 00 
20, 000. 00 
176. 10 
25.000.00 
75, 607. 30 

1,100.00 


$300.00 
10.300.00 
23, 635. 00 
40,305.00 
56,305.00 
71, 805. 00 
91, 305. 00 
93,695.00 
113.695.00 
123, 695. 00 
148, 695. 00 
158.695.00 
178. 695. 00 
178,871.10 
203,871.10 
279,478.40 
280,578.40 


Date. 


April  10, 1869a 

July  11, 1870 

March  3, 1871 

March  3, 1875 

June  18, 1878 

March  3, 1879 

Jane  11, 1880 

March  8, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  10, 1888.... 
September  19, 1890. 

July  13. 1892 

August  17, 1894.... 
June  3, 1896 


Amount. 


$1,000.00 
12,000.00 
10.000.00 
5.  000. 00 
1,000.00 
1,000.00 
5,000.00 
2,  500. 00 
35, 000. 00 
20, 000. 00 
26, 250. 00 
45. 000. 00 
25,  000.  00 
25, 000,  00 
15,000.00 
12,000.00 


Aggregate. 


$281,578.40 
293,578.40 
303,  578. 40 
808.578.40 
309,578.40 
310,578.40 
315,578.40 
318. 078. 40 
353,078.40 
373, 078. 40 
399, 328. 40 
444, 828. 40 
460.328.40 
494,328.40 
509. 328. 40 
521,828.40 


o  Allotment. 
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Ahttraci  of  proposals  for  dredging  received  in  response  to  advertisement  dated  March  17, 
1897,  and  opened  at  noon  April  16, 1897,  hy  MaJ,  W,  S.  Stanton,  Corps  of  Engineer; 


No. 


Name  and  addreM  of  bidder. 


Price  per 
cable 
yard. 


Jos.  R.  McCollnm,  Port  Huron,  Mich. 

Wm.  £.  Hingston,  Baffalo,  N.  T 

W.  J.  Daly,  Ogdeneburg,  N.  Y 


OtnU. 


24i 


'4 


The  bids  were  considered  too  high  and  were  rejected. 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Net  tons. 

Class  of  goods. 

Net  tons. 

Coal 

437,972 

1,025 

423 

298 

287 

Posts  and  wood 

8.215 

Poles  and  railroad  tioa 

General  merchandise .................. 

1.837 

Ijtitnbdr 

Total 

Shingles 

4441,567 

Oil ^ 

Increase  over  last  year,  75,140  tons.    Passengers  carried,  50,892. 
Navigation  opened  April  18  and  closed  December  2,  1896. 

Statement  of  vessels  at  Charlotte  Harhor^  New  York,  for  calendar  year  ending  December 

SI,  1896. 

ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home 

711 
229 

130,230 
94,820 

57 
191 

3,021 
80,527 

66 
205 

23,299 

Foreign 

75, 917 

Total 

940 

225,050 

248 

89,548 

271 

90,216 

American  owned 

721 
219 

133,739 
91.311 

44 

804 

1,330 
88,218 

188 
83 

67.423 

Canadian  owned     ..........  ..... 

81,793 

Total  arrivals,  1,459;  registered  tonnage,  863,814. 

DBPARTURBS. 


Home 

725 
213 

136.980 
87,253 

47 
208 

2,146 
40,434 

29 

235 

10,819 
87,655 

Foreign 

Total 

938 

224,233 

255 

42,580 

264 

97,974 

Total  departures,  1,457;  registered  tonnage,  364,787. 

Greatest  draft  of  vessel 

Greatest  tonnage  of  vessel 

Greatestload  <»  vessel 


, feet..       16 

.registered  tonnage..  1,548 
net  tons..  1,684 


N  N  2. 

IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 

This  improvemeut  was  to  mako  a  liarbor  by  dredgiog  Salmon  Greek, 
Wayne  County,  N.  Y.,  a  width  of  about  40  to  60  feet  and  length  of  900 
feet  from  its  mouth  to  a  point  where  its  bed  is  rocky  and  its  depth 
only  1  or  2  feet,  and  by  protecting  the  approach  to  its  month  by  build- 
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ing  two  piers,  of  cribs  of  timber  ballasted  with  stone,  in  Lake  Ontario, 
and  dredging  between  them. 

A  history  of  the  improvement  may  be  foand  at  pages  3137-3139  of 
the  report  for  1896,  and  a  plan  faces  page  2462  of  the  report  for  1894. 

The  decks  of  the  piers  were  dilapidate,  and,  August  19  to  October 
24,  1896,  when  the  funds  available  were  exhausted,  a  new  deck  was  put 
on  the  shoreward  350  linear  feet  of  the  west  pier,  which  was  there  cut 
down  1  foot  in  height  by  removing  the  decayed  upper  course  of  tim- 
bers, minor  repairs  were  made  to  the  timbers  and  to  the  deck  of  the 
other  560  linear  feet  of  the  west  pier,  its  end  wall  in  the  lake,  which 
had  been  stove  to  the  depth  of  9  feet  below  water,  was  renewed,  and 
1,600  linear  feet  of  Wakefield  sheet  piling  which  were  on  hand,  were 
driven  along  100  feet  of  its  inner  face  forming  a  tight  sheathing,  to 
arrest  the  drifting  of  sand  through  the  pier;  a  new  deck  was  put  on  60 
linear  feet  at  the  outer  end  of  the  east  pier,  and  minor  repairs  were 
made  by  renewing  a  deck  plank  here  and  there  along  its  other  510 
linear  feet. 

In  northeasterly  winds  the  waves,  turbid  with  sand,  impinge  obliquely 
against  the  west  pier  and  race  along  it  to  its  angle,  then  expanding,  as 
the  pier  abruptly  flares  away  to  the  west,  they  form  an  eddy  and  so 
rapidly  deposit  sand  in  the  channel  leading  to  the  mouth  of  the  creek, 
frequent  dredging  is  requisite  to  maintain  a  depth  sufficient  for  the 
smallest  class  of  schooners. 

The  original  depth  at  the  mouth  of  the  creek  was  about  20  inches. 
The  channel  was  dredged  in  1874  to  1880  to  the  depth  of  8  feet  at  low 
water  between  the  piers  and  somewhat  deeper  in  the  creek.  In  1893, 
10,700  cubic  yards  of  sand  were  redredged  from  it  and  in  the  report 
for  1894  the  depth  was  stated  "about  10  feet  at  low  water  in  the  lake." 
The  depth  at  low  water  is  fully  8  feet  in  the  creek;  but  where  sand  is 
deposited  in  the  channel  leading  to  its  mouth  the  depth  was  6  feet  in 
July,  and  only  4  feet,  three  months  later,  in  October,  1896. 

The  estimated  cost  of  the  improvement,  as  increased  in  1875,  was 
$71,000,  and  $77,000  have  been  expended  upon  it.  Pultneyville  is  a 
village  of  300  inhabitants,  and  the  small  commerce  of  the  harbor  con- 
sists of  cedar  posts,  shingles,  and  bricks  iniported  from  Canada  in  such 
quantities  as  are  consumed  within  such  a  distance  as  they  can  be  con- 
veniently hauled  over  country  roads. 

By  authority  from  the  Chief  of  Engineers  of  December  12,  1896, 
this  work,  after  the  submission  of  this  report,  is  to  be  dropped  from  the 
list  of  duties  in  charge  of  this  office. 

Pultneyville  Harbor  is  in  the  collection  district  of  Genesee,  N.  T. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $2,435.42 

June  30, 1897,  amount  expended  during  fiscal  year 2, 435. 42 


AppropriatU>n$, 

Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

Julvll  1870 

$5,000 
5,000 
10,000 
10,000 
10,000 
10, 000 
3,000 
5,000 

$6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
63,0U0 
68.000 

March  8, 1879 

$4,000 
3,000 
2,000 
4,000 
2,000 
1,000 
1,500 
1,500 

$62,000 

HorobS,  1871 

June  14, 1880 

65,000 

JnnelO,  1872 

March  3, 1881 

67,000 

March  3  1873 

AngaAt2,  1882 

71,000 

JnDe23, 1874 

September  19,  1890 

July  13,  1892 

73,000 

March  3  1875           

74,000 

AngastH,  1876 

August  17, 1894 

75.500 

June  18,  1878 

Junes,  1896 

77,000 
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NN  3. 
IMPROVEMENT  OF  HARBOR  AT  GREAT  SODUS  BAY,  NEW  YORK. 

Tlie  object  of  tliis  improvement  is  to  increase  and  preserve  the  depth 
of  the  channel  that  connects  the  bay  with  Lake  Ontario  by  narrowing 
it  to  about  475  feet  by  a  breakwater  of  timber  cribs  ballasted  with 
stones  built  along  the  crest  of  the  narrow  beach  that  separates  the  bay 
from  the  lake,  by  confining  and  protecting  it  between  two  piers  of  like 
construction  extending  from  the  breakwater  into  the  lake,  and  by 
dredging. 

The  history  of  the  improvement  and  a  description  of  the  bay,  wbich 
is  a  commodious  and  good  anchorage,  may  be  found  on  pages  3139-^144 
of  the  report  for  1896,  and  a  plan  faces  page  2468  of  the  report  for  1894. 

The  present  project,  adopted  in  1882,  is  to  obtain  the  depth  of  15  feet 
at  low  water  (zero  of  Oswego  gauge),  and  by  instructions  (7593-7594)  of 
July  18, 1896,  it  is  to  be  obtained  and  preserved  by  dredging  withoat 
further  extension  of  the  piers  into  the  lake,  at  least  for  the  present. 

Dredging  by  hired  labor  with  the  U.  8.  dredge  FronterMo  commenced 
July  11, 1896,  and  to  September  26,  when  the  dredge  was  transferred 
to  Charlotte  Harbor,  24,780  cubic  yards  (measured  in  scows)  of  sand 
and  gravel  were  dredged,  obtaining  a  channel  150  feet  wide  and  15  feet 
deep  from  the  bay  to  the  lake.  At  the  close  of  March,  1897,  shoaling 
had  occurred  so  that  the  15-foot  curve  had  receded  to  a  point  600  feet 
within  the  end  of  the  weather  (west)  pier,  the  15  foot  curves  between 
the  piers  and  in  the  lake  were  1,000  feet  apart,  and  the  depth  on  the 
crest,  about  100  feet  wide  and  300  feet  in  advance  of  the  west  pier,  was 
only  12  feet  at  low  water.  Dredging  by  the  FronUnae  was  resumed 
April  1, 1897,  and  23,840  cubic  yards  of  sand  and  gravel  were  dredged 
to  June  30,  when  the  channel  was  not  less  than  15  feet  deep  from  the 
bay  to  the  lake,  150  feet  wide  between  the  piers  and  flaring  to  280  feet 
wide  outside  of  them.  Including  all  the  calendar  days  on  which  she 
worked  in  the  seasons  of  1896  and  1897,  the  dredge  averaged  312  cubic 
yards  per  day.  The  cost  was  13  cents  per  cubic  yard,  including  all 
expenses  for  maintenance.  It  is  hoped  that  changes  can  be  made  in 
the  dredge  and  her  equipment  that  will  increase  her  small  capacity  and 
reduce  the  cost  of  her  work. 

During  the  year  the  expenditure  has  been: 

For  dredging  48,620  cubic  yards,  inchiding  maintenance  of  dredge $6, 764. 00 

For  pay  of  assistants^  ofiQce  expenses,  and  surveys 924. 72 

Total 6,688.72 

The  principal  obstacle  to  be  contended  against  in  maintaining  this 
channel  is  tlie  sand  borne  into  its  outer  end  by  the  prevailing  north- 
westerly storms.  Some  sand  also  drifts  into  it  over  the  west  pier  to 
arrest  which  a  grove  of  willow  trees  has  been  planted  and  is  maintained 
on  a  part  of  the  40  acres  of  accretion  along  its  west  side.  Besides  the 
dredging  entailed  by  this  movement  of  sand  there  are  6,000  linear  feet 
of  breakwaters  and  piers  to  be  maintained. 

Coal  is  transported  from  various  mines  in  Pennsylvania  a  distance  of 
from  237  to  300  miles  by  rail  to  Great  Sodus,  whence,  in  1806,  34,540 
tons  were  shipped  upon  the  lake;  40  per  cent  down  the  St.  Lawrence 
Kiver,  and  54  per  cent  to  Canadian  ports  on  Lake  Ontario. 

Great  Sodns  is  in  the  collection  district  of  Oswego,  N.  Y. 
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Money  statement 

July  1, 1896,  balance  unexpended $11,334.39 

June  30, 1897,  amount  expended  during  fiscal  year 6, 688. 72 

July  1,  1897,  balance  unexpended 4,645.67 

July  1,  1897,  outetonding  liabilitiea 876.40 

July  1, 1897,  balance  available 3,769.27 

{Amount  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 
ending  June  30,  1899 ; 12,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juue  4, 1897. 


Apprcpriatians, 


Date. 


Amount. 


Aggregate. 


Date. 


Amount. 


A.ggngBt». 


Jf  ay  23, 1828  (anrvey) 

March  2, 1829 

March  3, 1829 

March  2, 1831 

Febmary  24, 1832 

March  2, 1833 

June  28,1834 

March  3, 1836 

July  2, 1838 

March  8, 1837 

Jaly7,1838 

Jane  11, 1844 

Angnnt  20, 1852 

June  23,1868 

March  2, 1887 

July  11,1870 


$i00.00 
12, 500. 00 
15.280.00 
17,450.00 
17,000.00 
15,000.00 
15,000.00 
11, 790. 00 
12, 600. 00 
12,000.00 
10,000.00 

5,000.00 
10,000.00 
53,151.80 
80,000.00 

5,000.00 


1400.00 
12,600.00 
37,780.00 
45,230.00 
82,230.00 
77.230.00 
92,230.00 
104,020.00 
116,620.00 
128,620.00 
138,620.00 
143, 620. 00 
153,620.00 
206,771.80 
286,771  80 
291, 771. 80 


June  10, 1872 

June  23, 1874 

March  3, 1875 

August  14. 1876.... 

June  18, 1878 

March  3, 1879 

June  14, 1880 

March  8, 1881 

August  2, 1882 

July  6, 1884 , 

August  5, 1886 

August  10, 1888.... 
September  19, 1890 

July  13, 1892 

August  17, 1894... 
June  3, 1896 , 


$15,000.00 
15,000.00 
10,000.00 
5,000.00 
5,000.00 
2,000.00 
3,000.00 
5,000.00 
25.000.00 
10,  000. 00 
16,875.00 
24, 000. 00 
10,000.00 
15,000.00 
15,000.00 
8,000.00 


$306,771.80 
821,771.80 
831, 771. 80 
836,771.80 
841,771.80 
348,771.80 
846,771.80 
851,771.80 
876,771.80 
886, 771. 80 
403, 646. 80 
427,646.80 
437, 646. 80 
452,646.80 
467,046.80 
476,646.80 


COMMRRCIAL  BTATI8TICB. 


Class  of  goods. 

Net  tons. 

Class  of  goods. 

Net  tons. 

Coal 

34,540 

1,122 

420 

26 

Posts  and  wood 

140 

Grain 

(renerai  merohandiae 

123 

Malt 

Total 

TeleflTanh  Doles 

86,871 

Decrease  since  last  year,  7,195  tons.    Passengers  carried  622. 
Navigation  opened  April  29  and  closed  December  7,  1896. 

Statement  of  ve$$eU  at  Orcat  Sodu$  Harbor,  New  York,  for  the  calendar  year  ending 

December  SI,  1896, 

ARRIVALS. 


Stoamert. 

Sailing  Teasels. 

Barges. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home. 

72 
23 

6,420 
1,780 

19 
86 

1,936 

5,475 

11 
19 

2,777 

Foreign 

6,999 

Total 

95 

7,200 

56 

7,411 

30 

9,776 

American  owned 

79 
16 

6,723 
1,477 

17 
88 

1,616 
6,795 

1^ 

5.259 

Canadian  owned 

6,517 

Total  arrivals,  180;  registered  tonnage,  24,886. 
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Statement  of  veateU  of  Great  Sodue  Barhar,  New  York,  eto.— Contmned. 
DEPABTUBES. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Nunber. 

Registered 
tonnage. 

Number. 

Begistered 
tonnage. 

Nnmber. 

Begistered 
tonnage. 

Home - 

64 
SO 

8,612 
2,664 

16 
41 

806 
6,416 

17 
14 

4.907 

Foreign 

6,059 

Total 

94 

6,276 

66 

7,221 

31 

9,966 

Total  departures,  181 ;  registered  tonnage,  23,463. 

Greatest  draft  of  vessel feet..       16 

Qreatest  tonnage  of  vessel registered  tons . .  1,030 

Greatest  load  of  vessel nettona..  1,190 


NN  4. 
IMPROVEMENT  OF  HARBOR  AT  LITTLE  S0DU8  BAY,  NEW  YORK. 

This  bay  is  separated  from  Lake  Ontario  by  a  narrow,  low  strip  of 
beach  across  which  there  was  a  channel  about  18  inches  deep. 

The  improvement  has  consisted  in  increasing  and  preserving  the 
depth  of  the  channel  by  building,  of  timber  cribs  ballasted  with  stone, 
a  breakwater  along  the  crest  of  the  beach  and  confining  and  protecting 
the  channel  between  two  parallel  piers,  250  feet  apart,  of  like  construc- 
tion, extending  from  the  breakwater  into  the  lake,  and  by  dredging. 

A  plan  faces  page  2446,  report  for  1881,  and  there  is  a  description  of 
the  bay  with  history  of  the  improvement  at  pages  3146-3150,  report  for 
1896. 

The  present  project  approved  in  1882,  when  $220,551.96  had  been 
expended,  is  to  obtain  a  depth  of  15  feet  at  low  water  (zero  of  the  Oswego 
gauge)  by  extending  the  piers  a  total  farther  length  of  1,500  linear  feet 
and  by  dredging,  at  an  estimated  further  cost  of  $80,000.  Since  the 
adoption  of  this  project  the  piers  have  been  extended  a  total  length  of 
835  feet,  and  $91,055.03  have  been  expended  in  construction  of  the  piers, 
maintenance  of  the  piers  and  breakwaters,  and  dredging. 

The  channel  was  surveyed  in  July,  1896,  and  April,  1897,  between 
which  dates  there  was  no  appreciable  decrease  in  its  depth. 

Under  contract  entered  into  May  22, 1897,  with  W.  J.  Daly,  of  Ogdens- 
burg,  K  Y.,  to  dredge  about  16,000  to  21,500  cubic  yards  of  sand  and 
3,000  to  3,700  cubic  yards  of  hardpan  and  bowlders  to  obtain  a  channel 
15  to  15^  feet  deep  at  low  water,  150  feet  wide,  and  about  2,500  feet  in 
length  from  the  bay  to  the  lake,  dredging  was  commenced  June  5,  and 
to  June  30, 1897,  21,080  cubic  yards  of  sand  had  been  removed. 

The  expenditures  daring  the  year  were: 

For  pay  of  assistants,  surveys,  office  expenses,  printing,  and  adyertislng. ..  $782. 25 

Besides  redredging,  which  has  hitherto  been  sand  and  averaged  only 
about  2,000  cubic  yards  per  year,  there  are  5,000  linear  feet  of  break- 
waters and  piers  to  be  maintained,  which  are  reported  to  have  cost  in 
fifteen  years  an  average  of  65  cents  per  linear  foot  per  year. 

Anthracite  coal  is  transported  from  the  mines  in  Sullivan  and  Luzerne 
counties.  Pa.,  a  distance  of  155  to  220  miles,  by  rail  to  Little  Sodus, 
whence,  in  1896,  63,501  tons  were  shipped  upon  the  lake,  about  65  per 
cent  down  the  St.  Lawrence  Eiver,  and  about  35  per  cent  to  Canadian 
ports  on  Lake  Ontario.    . 

Little  Sodns  is  in  the  coUectipn  district  of  Oswego,  N.  Y. 
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Money  statement 

July  1, 1896,  balance  unexpended $9,944.62 

June  30,  1897,  amount  expended  during  fiscal  year 782.25 

July  1,  L897,  balance  unexpended 9,162.37 

July  1, 1897,  outstanding  liabilities $3,972.71 

July  1, 1897,  amount  covered  by  uncompleted  contracts 2, 746. 30 

6,719.01 

July  1, 1897,  balance  available 2,443.36 

(  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30,1899      5, 000. 00 
<  Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
(     harbor  acts  of  lo66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appr<fpri(Uion9, 

Date. 

Amoimt. 

Aggregate. 

Date.' 

A  moan  t. 

Aggregate. 

An^st  20, 1853 

$10,000.00 

1,778.36 

2,224.00 

99.00 

33,840.41 

50,000.00 

1,500.00 

5,000.00 

15, 000. 00 

15, 000. 00 

16,000.00 

15,000.00 

10,000.00 

$10,000.00 
11,778.36 
14, 002. 86 
14, 101. 36 
47,941.77 
97,941.77 
99,441.77 
104,441.77 
119,441.77 
134,441.77 
149, 441. 77 
164,441.77 
174,44L77 

Anffuat  14. 1876 

$5,000.00 

10, 000. 00 

5,000.00 

20, 000. 00 

20,000.00 

25.000.00 

10, 000. 00 

12,  500. 00 

16. 000. 00 

13, 000. 00 

6,  000. 00 

8,000.00 

8,000.00 

$179,441.77 
189,441.77 
194,441.77 
214,441.77 
234,441.77 
259,441.77 
269  441.77 

April  9,1864 

June  18,  1878 

Do 

March  3  1879 — --- 

Do 

Jane  14. 1880 

June  23,  1866 

March  3.1881 

March  2, 1867 

AprillO,  1869 

A "  '-82 

1  Ji                  

July  11, 1870 

i  A         B6...:::::::: 

281,941.77 
297, 94L  77 

March  8, 1871 

:  A                   888 

June  10, 1872 

1  8€                   »,1890 

Jx                  

310,941.77 
316, 941. 77 
824, 941. 77 

March  3, 1873 

Jnne  23,  1874 

A                   894 

March  8, 1876 

Ji                   

332,941.77 

1 

Ahttraet  of  proposals  for  dredging  received  in  response  io  advertisement  dated  March  £S, 
1897 y  and  opened  at  noon  April  S9, 1897,  hy  Moq.  W.  8,  Stanton,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder.] 


Hardpaa 
and  bowl- 
ders, per 
cubic  yard, 
measured 
in  scows. 


All  other 


per  cubic 
yard,  meas- 
ured in 
scows. 


Pliny  B.  McNaughton,  Bnffalo,  N.  T. 
W.  J.  Daly,  Ogdensburg,  N.  Y 


C/§ntt» 
50 
49.9 


90 

18 


Recommended  that  award  be  made  to  No.  2— W.  J.  Daly. 


Contract  in  force. 


Name  of  contractor. 

Date  of 
approval. 

Date  of  beginning  work. 

Date  of  expi- 
ration. 

W.J.Daly 

Jnne  3,  1897 

On  approval  of  contract.. ............. ••••••.... 

Sept  15.1887 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Net  tons. 

Class  of  goods. 

Net  tons. 

Coal 

63,501 
1,184 
284  1 
315, 

Iron , 

138 

Poles  and  railroad  tiei»- ,...,,, -.... 

Fish 

1 

PoAta  Aiifl  wiwmI  .     - 

Total 

Lumber , 

66,418 

Increase  over  last  year,  1,710  tons. 

Navigation  opened  April  17  and  closed  November  25,  1897. 
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Statement  of  vessels  at  Little  Sodus  Harbor,  New  York,  for  the  calendar  year  ending 

December  SI,  1896, 

ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Number. 

Regiatered 
tonnage. 

Namber. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Hom  e..... • 

26 
22 

1,78» 
1.860 

9 

67 

1.124 
9.560 

26 
55 

8.523 
19.318 

Foreign 

Total 

48 

8,649 

76 

10.684 

81 

27.841 

American  owned 

25 
23 

1,432 
2.217 

8 
68 

132 
10,552 

27 
54 

9.232 
18,600 

Canadian  owned 

TotcU  arriyals,  205;  registered  tonnage,  42, 174. 

DEPARTURES. 


Home 

24 
24 

1,444 
2,205 

1 
76 

317 
10,275 

20 
61 

6.850 
20,962 

Foreign....**..  ••••■■..  •>.>■■ 

Total 

48 

3,649 

77 

10,692 

81 

27,841 

Total  departures,  206;  registered  tonnage,  42,082. 

Greatest  draft  of  vessel 

Greatest  tonnage  of  vessel 

Greatest  load  of  vessel , 


feet..    12 

.registered  tonnage..  567 
net  tons..  882 


N  N  5. 


IMPROVEMENT  OF  HARBOR  AT  OSWEGO,  NEW  YORK. 

A  plan  of  the  harbor  faces  page  3220,  report  for  1895,  and  there  is  a 
history  of  the  improvement  on  pages  3150-^157,  report  for  1896. 
Daring  the  year  the  following  work  has  been  done: 

1.  Along  the  inside  of  the  inner  west  breakwater  about  3^  acres  have 
been  deepened  to  15  feet  by  dredging,  the  face  of  the  breakwater  has 
been  cleared  of  four  old  spur  cribs  and  a  boathouse,  and  nine  cast  iron 
mooring  posts  have  been  set  giving  vessels  access  to  the  breakwater 
and  in  all  gales  a  secure  mooring  along  its  face,  900  feet  in  length,  at  a 
cost  of  $6,360.28. 

2.  The  superstructure  of  the  southerly  part,  100  feet  in  length,  of  the 
pier  that  extends  north  from  the  light-house  pier,  and  which  was  very 
dilapidated,  has  been  rebuilt  from  the  water  line  at  a  cost  of  $4,480.56. 

3.  Outer  breakwater, — Nine  breaches,  amountiug  in  length  to  173  feet, 
in  the  outer  wall  of  12-inch  timbers  were  closed  by  fitting  into  them 
timbers  bolted  to  oak  posts  which  were  set  against  the  back  face  of  the 
wall  and  bolted  to  it,  usually  in  the  angles  at  the  cross  walls.  Of  these 
breaches,  138  linear  feet  were  on  the  lake  arm  and  35  feet  on  the  west- 
erly  shore  return.  They  averaged  about  3  feet  high,  and  were  all  in  a 
belt  about  5  feet  wide  immediately  below  the  water  line.  This  work 
had  to  be  done  by  a  diver,  only  in  the  best  of  weather,  and  required 
the  removal  and  replacing  of  the  deck  and  of  the  ballast  in  the  pockets 
to  considerable  depths  below  the  water,  and  was  expensive,  but  saved 
many  times  its  cost  in  preventing  the  breaching  of  the  breakwater 
itself  by  the  storms  of  last  winter. 
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To,  as  far  as  possible,  prevent  these  small  breaches  in  the  outer  tim- 
ber wall,  all  its  horizontal  joints  and  all  the  joints  at  the  ends  of  the 
cross-ties,  that  were  more  or  less  open,  were  closed  with  wedges  well 
driven  and  nailed,  along  6,500  linear  feet  of  breakwater  face. 

December  18, 19, 1896,  a  northwest  storm  breached  the  breakwater 
at  a  i>oint  1,200  feet  east  from  its  northwest  angle  by  carrying  away 
the  face  of  a  crib  35  feet  long,  for  a  depth  of  11  feet,  extending  from  18 
inches  under  to  12^  feet  under  water,  emptying  the  pockets  of  100  cords 
of  stone  ballast  and  driving  up  the  planks  of  the  banquette  behind  the 
parapet  The  exposed  interior  of  the  breakwater  on  each  side  of  the 
breach  was  closed  and  protected  by  building  bulkheads,  which  were 
carried  up  from  the  end  walls  of  the  two  adjoining  cribs  to  the  top  of 
the  parapet,  which  was  the  utmost  that  could  be  accomplished  so  late 
in  the  season  with  ice  rapidly  covering  the  breakwater.  These  bulk- 
heads, together  with  the  walls  of  the  parapet  that  spanned  the  breach, 
remained  intact  through  the  winter. 

The  breach  has  been  closed  by  dredging  away  the  old  crib  to  the 
depth  of  17  feet  below  water,  sinking  a  new  crib,  and  building  a  new 
superstructure  upon  it.  The  work  commenced  April  1,  and  was  com- 
pleted substantially  at  the  close  of  the  fiscal  year  at  a  cost  of: 

For  timber $2,941.01     Fortowing $275.00 

Forstone 640.35     For  labor 3,535.82 

For  iron 400.00  

For  dredging 310.00  Total 8,102.18 

The  deck  planks  and  stone  ballast  in  several  places  on  the  banquette, 
which  were  carried  away  during  the  winter  and  spring,  have  been 
replaced,  and  minor  repairs  made  by  renewing  decayed  or  broken  planks 
here  and  there  along  the  breakwater. 

There  has  thus  been  applied  dnring  the  year  to  the  maintenance  of 
the  outer  breakwater  the  sum  of  920,220.57. 

4i  Twenty-seven  cast-iron  mooring  posts  have  been  placed  on  the 
outer  breakwater  at  a  cost  of  $41  each  in  place  and  anchored. 

5.  Some  loose  stones  on  the  rocky  bed  of  the  river,  upon  which  ves- 
sels occasionally  grounded,  were  removed  by  a  diver  at  small  cost. 

6.  A  point  of  rock  which  extends  nearly  to  inidchannel  from  the  east 
pier  opposite  the  lower  island  in  the  Oswego  Biver  has  been  drilled  and 
blasted,  and  its  removal  to  the  depth  of  16  feet  will  be  completed  in 
July,  1897. 

7.  Contractors  for  the  State  of  New  York  have,  by  rock  excavation, 
deepened  to  10  feet  the  approach  in  the  Oswego  Biver  from  Seneca 
street  to  the  canal  basin  at  Bridge  street,  and  to  9  feet  the  basin 
itself.  All  the  large  fragments  of  rock  were  sold  by  the  contractors 
for  structural  purposes.  The  smaller  fragments  were  deposited  in  the 
lake  east  of  the  prolongation  of  the  line  of  East  Ninth  street,  Oswego, 
and  beyond  the  5-fathom  carve,  under  the  supervision  of  an  inspector 
acting  under  the  orders  of  this  office,  by  authority  of  the  Secretary  of 
War  of  December  28,  1896. 

Proposals  were  opened  April  29, 1897,  for  excavating  about  4,600 
cubic  yards  of  rock  in  the  Oswego  Biver  and  for  dredging  about  21,500 
cubic  yards  of  sand  in  and  at  the  entrance  to  the  outer  harbor.  The 
lowest  proposal  was  $3.24  per  cubic  yard  for  the  rock  and  18  cents  per 
cubic  yard  for  the  sand.  The  proposals  were  rejected,  and  the  prices, 
per  cubic  yard,  of  15  cents  for  the  dredging  and  of  $3  for  the  rock 
excavation,  were  obtained  in  open  market.  The  excavation  of  the 
rock  will  extend  the  excavation  over  a  triangular  area  upstream  nearly 
to  the  north  side  of  Seneca  street  on  the  east  side  of  the  river,  as  far  as 
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it  has  been  excavated  aloDg  the  wharves  by  wharf  owners,  and  wiU 
remove  the  point  of  rock  before  mentioned  in  the  channel  below. 

In  the  Oswego  Biver  above  the  two  islands,  in  an  area  of  3^  acres 
which  has  been  deepened  to  15  feet,  extending  i^om  Van  Baren  street 
to  a  line  80  feet  from  the  lower  (north)  side  of  Seneca  street,  the  com- 
merce in  1896  amounted  to  423,763  tons  and  was  49  per  cent  of  the 
entire  commerce  of  the  harbor.  It  consisted  chiefly  of  coal,  367,148 
tons  shipped  from  the  trestles  on  the  east  bank,  and  of  grain  delivered 
at  the  elevator  on  the  west  bank.  Many  of  the  steamers  or  barges 
carrying  this  coal  and  grain  are  220  to  240  feet  long,  and  they  can  not 
be  readily  handled  in  the  area  above  the  islands  withoat  danger  of  col- 
liding with  the  rocky  banks  or  with  the  breast  of  rock,  about  5  feet  high, 
extending  across  the  river  at  the  line  80  feet  north  of  Seneca  street. 

The  removal  by  dredging  of  all  that  pactt  of  the  upper  island  that  is 
between  Van  Buren  and  Schuyler  streets  would  add  (including  the 
narrow  space  between  the  island  and  west  bank)  2^  acres  (about  70  per 
cent)  to  this  small  and  useful  part  of  the  harbor  at  about  one-third  of 
the  cost  of  obtaining  as  great  an  increase  in  area  by  the  excavation  of 
a  thickness  of  5  feet  of  solid  rock,  at  $3  per  cubic  yard.  Business  men 
have  offered  to  convey  to  the  United  States,  without  cost,  the  title  to 
that  part  of  the  island  provided  it  will  be  removed.  By  letter  (7652-48) 
of  March  6, 1897,  it  was  announced  that  "it  is  the  opinion  of  the  Chief 
of  Engineers  that  the  action  heretofore  taken  by  Congress  has  not  been 
sufficiently  definite  as  to  the  widening  of  the  inner  harbor  by  the 
removal  of  the  island  south  of  Van  Buren  street  to  bring  such  work 
within  the  adopted  project,"  and  authority  was  given  "to  again  call 
attention  to  this  matter"  in  this  report  "so  that  it  may  be  before  Con- 
gress when  the  improvement  of  Oswego  Harbor  is  again  under  consid- 
eration," it  having  been  presented  in  the  report  for  1896  and  Congress 
not  having  yet  h^  "an  opportunity  to  take  action  regarding  it." 

It  is  very  desirable  that  so  much  as  may  be  necessary,  estimated  at 
about  $12,000,  of  the  next  appropriation  be  applied  to  removing  the 
island,  and  with  its  removal  to  a  very  small  amount  of  rock  excavation 
and  dredging  between  the  island  and  west  bank.  Twelve  thousand 
dollars  so  applied  will  obtain  as  much  increase  in  area  with  a  depth  of 
15  feet  as  can  be  obtained  by  the  expenditure  of  $36,000  where  rock  is 
now  being  excavated. 

THE  PRESENT  PROJECT. 

1.  It  was  announced  June  23, 1896,  by  the  Chief  of  Engineers  that 
"Congress  by  making  specific  appropriations  for  rock  excavation  in 
Oswego  Eiver  has  added  such  improvement  of  the  inner  harbor  to 
the  general  project  for  Oswego  Harbor,  but  no  expression  has  yet  been 
given  by  Congress  as  to  how  much  of  such  work  should  be  eventually 
carried  out."  The  excavation  of  rock  (about  4,600  cubic  yards)  in  pro- 
gress duiing  the  present  season  was  authorized  by  the  Chief  of  Engi- 
neers March  6, 1897  (7652-48),  after  receipt  of  the  following  letter: 

,  Committee  ox  Rivers  and  Harbors, 

House  of  Representatives, 
Washington,  D,  C,  January  18, 1897. 
Sir:  The  river  and  harbor  act  of  Jnne  8, 1896,  contains  an  appropriation  of  $60,000 
for  improving  the  harbor  at  Oswego,  N.  Y.,  in  accordance  with  the  modified  project 
for  this  improvement,  and  I  understand  that  there  is  some  uncertainty  in  the  minds 
of  the  officers  of  the  War  Department  respecting  the  limit  of  work  contemplated  by 
Congress  to  be  doae  under  this  provision  of  the  law. 

In  view  of  this  uncertainty  I  beg  to  sav,  as  chairman  of  the  Committee  on  Rivers 
and  Harbors,  that  it  was  the  intention  of  Congress  that  the  authority  conveyed  by 
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the  net  should  extend  to  and  inclade  the  removal  of  rock  ftom  the  Osweso  River 
beyond  the  limits  proposed  heretofore  in  coarse  of  ezecntion  and  also  sach  dredgiug 
as  may  be  necessary  for  increasing  the  capacity  of  the  inner  harbor. 
Very  respectfnlly, 

W.  B.  HOOKXB,  Chairman, 
Gen.  W.  P.  Craiohill, 

C^ief  of  Engineen. 

2.  The  tbree  wharves  in  tbe  extreme  westerly  part  of  the  outer  har- 
bor wbicb  receive  about  65,000  tons  of  Inmber,  amoaotiiig  to  about  7^ 
per  cent  of  the  comineree  of  tbe  port,  annually,  are  exposed  to  tbe  seas 
that  surge  through  the  opening,  175  feet  wide,  that  was  made  in  the 
outer  breakwater  500  feet  east  of  its  northwest  angle  by  a  storm  in 
December,  1884.  ^^  At  such  time  as  may  be  deemed  expedient  in  the 
application  of  future  appropriations  for  the  maintenance  of  the  improve- 
ment" this  opening  is  to  be  reduced  to  the  width  necessary  only  to  per- 
mit the  circulation  requisite  to  preserve  the  purity  of  the  water  in  the 
harbor.    (Ind.  7652-18,  June  20, 1896.) 

3.  Pursuant  to  a  requirement  in  the  sundry  civil  act  of  March  2, 1895, 
a  project  was  submitted  in  the  report  for  1895  (p.  3213  et  seq.)  for  an 
east  breakwater  estimated  to  cost  $197,000.  The  river  and  harbor  act 
of  June  3, 1896,  appropriated  $60,000  for  continuing  the  improvement 
of  Oswego  Harbor  "in  accordance  with  the  moditied  project  for  its 
improvement."  The  Chief  of  Engineers  announced  June  23,  1896 
(7652-18),  "there  is  no  definite  information  in  this  office  as  to  what  is 
included  in  the  '  modified  project'  referred  to  in  the  Oswego  item  in  the 
river  and  harbor  act  of  1896,  but  without  further  information  it  would 
appear  necessary  to  assume  that  sucb  appropriation  is  based  on  the. 
special  report.  •  •  •  Annual  Report  Chief  of  Engineers  for  1895, 
pages  3213  et  seq." 

By  Special  Orders  No.  30,  dated  Headquarters  Corps  of  Engineers, 
August  24, 1896,  a  Board  of  Officers  of  the  Corps  of  Engineers  was  con- 
vened September  8, 1896,  to  consider  the  question  of  the  improvement 
of  this  harbor.    The  Board's  conclusion  was  as  follows  : 

The  commerce  of  Oswego  Harbor  haa  not  inoreased  in  amount  in  the  past  twenty- 
six  yean,  but  on  tbe  contrary  has  shown  a  very  great  falling  off,  amounting  approx- 
imately to  one-half  the  former  amount.  The  Board  is,  however,  of  the  opinion  that 
for  the  safety  of  vessels  entering  tbe  harbor,  as  weU  as  for  oonvenience  of  vessels  and 
facilitating  business  within  the  narbor  during  storms,  the  project  of  constrncting  an 
east  breakwater  is  a  worthy  one  and  it  is  considered  a  necessary  and  proper  comple- 
ment t>o  the  works  of  improvement. 

Upon  the  merits  of  any  project  to  build  an  east  breakwater  <<  for  tbe 
protection  of  the  harbor  and  to  render  entrance  to  it  easy  and  safe," 
much  light  is  thrown  by  the  following  notable  facts: 

1.  There  is  no  record  of  damage  to  steam  vessels  in  entering  tbe 
harbor  whicb  enter  it  with  ease  and  safety,  and  the  very  few  vessels 
that  have  been  wrecked  or  injured  were  sailing  vessels,  the  numbers 
and  use  of  which  are  greatly  diminishing  on  the  lake. 

It  is  reported  that  on  the  Great  Lakes  in  1862,  the  sailing  tonnage 
was  double  the  steam  tonnage.  In  the  report  of  the  Commissioner  of 
Navigation  for  1895,  it  appears  that  on  the  northern  lakes  the  steam 
tonnage  at  the  close  of  that  fiscal  year  was  2.85  times  greater  than  the 
sailing  tonnage,  that  3^  times  more  steam  than  sailing  tonnage  were 
built  o.n  those  lakes  during  that  year,  and  that  no  sailing  tonnage  was 
built  east  of  Lake  Huron. 

The  entrances  of  sailing  vessels  into  Oswego  Harbor  were  1.140  less 
in  1896  than  in  1883,  being  1,827  in  1883  and  only  687  in  1896,  82  per 
cent  of  which  were  Canadian  vessels.  Of  the  safiling  vessels  now  enter- 
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ing  the  harbor,  which  have  decreased  14  per  cent  since  1895,  it  is 
reported  that  none  is  newly  built,  and  that  the  larger  proportion  is  fully 
twenty  years  old.  Many  of  them  enter  without  cargoes  and  leave  with 
coal,  in  the  transport  of  which  the  towed  barge  will  replace  them  as 
soon  as  they  become  too  old  for  service.  Therefore,  both  the  record  of 
the  last  thirty  years  and  present  conditions  strongly  indicate  that  sail- 
ing vessels  will,  in  a  few  years,  enter  the  harbor  only  in  insignificant 
numbers. 

2.  In  the  thirteen  yeais  since  1883  there  have  been  17,154  entrances 
of  sailing  vessels  into  Oswego  Harbor  and  only  six  wrecks,  being  one 
wreck  to  2,859  entrances,  or  a  little  more  than  one-thirtieth  of  1  per 
cent,  while  from  statistics  it  appears  that  4f  per  cent  of  all  the  sailing 
vessels  of  the  United  States  were  lost  in  1895,  which  is  about  140  times 
greater  proportion  lost  in  one  year  than  was  lost  in  entering  this  har- 
bor in  thirteen  years,  the  rate  of  loss  among  all  United  States  sailing 
vessels  on  the  sea  and  lakes  being  about  1,800  times  greater  than 
among  sailing  vessels  entering  Oswego  Harbor,  The  very  rare  cases 
in  which  sailing  vessels  were  lost  were  due  almost  wholly  to  poor  sea- 
manship of  their  masters  in  resigning  control  of  their  vessels  too  soon 
before  the  tugs  which  go  out  to  tow  them  in  made  fast  to  them. 

3.  Steam  barges,  which  frequent  this  harbor  towing  three,  and  some- 
times five,  consorts,  making  tows  one  third,  and  sometimes  one-half,  a 
mile  in  length,  would  require  so  great  a  width  of  entrance  between  the 
present  breakwi^ter  and  the  proposed  east  breakwater,  to  keep  the  rear 
barges  from  being  carried  against  the  latter  in  the  prevalent  westerly 
to  nortliwesterly  winds  and  gales,  the  east  breakwater  would  protect 
the  entrance  only  in  northeasterly  gales  which,  as  shown  by  the  accom- 
panying diagram,  are  so  infrequent  and  have  so  short  a  sweep  over  the 
lake  there  is  no  complaint  or  record  of  injury  done  by  them  to  shipping 
or  wharf  property  in  the  harbor. 

4.  The  area  between  an  east  breakwater  and  the  shore  would  be 
worthless  for  an  anchorage,  both  because  it  would  be  exposed  through 
the  wide  entrance  to  seas  in  the  prevalent  westerly  to  northw^esterly 
gales  and  because  the  bottom  is  too  rocky  to  hold  an  anchor. 

5.  An  east  breakwater,  1,435  feet  Iqng,  would  add  25  per  cent  to  the 
length  of  outer  breakwater  which  has  consumed  a  very  large  part  of 
the  sum,  about  $20,000,  which  has  for  a  number  of  years  past  been 
applied  annually  to  the  maintenance  of  the  improvement.  The  sum 
applied  to  the  maintenance  of  the  outer  breakwater  alone  during  the 
past  year  has  been  $20,220.57. 

A  definite  expression  of  the  will  of  Congress  regarding  the  project 
for  this  improvement  seems  both  desirable  and  necessary  for  guidance 
in  future  expenditure. 

AMPLICATION  OF  AMOUNT  REQUIRED  TO  JUNE  30,  1899. 

In*  the  Oswego  River  the  dock  between  the  coal  trestles  is  so  oblique 
to  the  direction  of  the  river,  vessels  backing  out  of  it  after  loading  with 
coal  are  in  danger  of  carrying  their  sterns  against  the  breast  of  rock,  5 
feet  high,  that  extends  across  the  river  only  200  feet  above  the  dock. 
To  remove  this  danger  the  excavation  of  rock  this  season,  of  1897,  will 
be  from  a  triangular  area  to  move  the  face  of  rock  about  140  feet 
upstream  on  the  east  side  of  the  river,  but  will  not  move  it  at*  all  on 
the  west  side  and  will  leave  it  extending  obliquely  across  the  river. 

The  excavation  of  an  equal  triangular  area  on  the  west  side  with  the 
next  appropriation  would  be  useful,  not  only  in  increasing  the  area  of 
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this  small  basiu  in  the  river,  that  serves  49  per  cent  of  the  commerce 
of  the  port,  but  in  leaving  the  abrupt  face  of  rock  straight  instead  of 
obliquely  across  the  river,  so  that  it  could  be  more  readily  avoided  by 
vessels. 
There  will  be  required : 

For  Baob  extension  of  rock  excavation  in  the  Oswego  River $15, 000 

For  removing  the  island  between  Schuyler  and  Van  Buren  streets  and  a  small 
amount  of  dredging  and  rock  excavation  between  it  and  the  west  bank..     12, 000 

For  narrowing  the  opening  in  the  outer  breakwater  500  feet  east  of  it«  north- 
west angle  to  75  feet  by  rebuilding  100  linear  feet  of  breakwater 18, 500 

For  contingencies  and  for  such  repairs  to  the  outer  breakwater  as  may  he 
necessary  to  prevent  extensive  damage  and  greatly  increased  cost 24, 500 

Total 70,000 

This  amount,  924,500,  for  contingencies  and  repairs  to  the  outer 
breakwater  for  the  two  fiscal  years  to  June  30,  1899,  is  $8,000  less  per 
year  than  has  been  actually  applied  to  the  repair  and  maintenance  of 
the  outer  breakwater  for  several  years  past. 

Oswego  is  a  port  of  entry. 

Money  statement 

July  1, 1896,  balance  nnexpendtid $70,811.06 

June  30, 1897,  amount  expended  during  fiscal  year 34, 236. 44 

July  1, 1897,  balance  unexpended 36, 574. 62 

July  1, 1897,  outstanding  liabilities 2,766.79 

July  1, 1897, balance  available 33,807.83 


{Amount  that  can  be  profitably  expended  in  fiscal  .vear  ending  June  30, 1899    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiion$, 


March  2,1827........... 

83,348.64 

9,583.39 

7,472.00 

2,812.92 

18,600.00 

519.00 

84.92 

19,000.00 

8, 400. 00 

30,000.00 

20,000.00 

16,000.00 

46,067.00 

20,000.00 

40,000.00 

30. 000. 00 
25,000.00 
45, 000. 00 
60, 000. 00 
20,  000. 00 

38,548.64 
43, 132. 03 
50,604.03 
63,416.95 
72,016.95 
72,536.96 
72, 620. 87 
91, 620. 87 
100,020.87 
130, 020. 87 
150,020.87 
165, 020. 87 

Mavl9. 1828 

March  3, 1820 

March  2, 1831 

Do 

Do 

Do 

February  24, 1832 

March  2, 1833 

June  28, 1834 

July2,183« 

March  8. 1887 

July  7,1838 

211  087  87 

June  11,  1844 

231, 087. 87 

August  20,  1862 

August,  1860,  aliotmeut 
transferred  from 
light-house 

271,087.87 
801, 087. 87 

June  28, 1864,  allotment. 
June  23, 1866 

326,087.87 
371.087  87 

Mai-ch2, 1867 

431, 087.  87 

July  25, 1868,  allotment. 

451,087.87 

ment 

Do 

July  11, 1870 

March  3.  1871 

June  10,1872 

March  8, 1873 

June  23, 1874 

March  3, 1875 , 

August  14, 1876... 

June  18, 1878 

March  8, 1879 

June  14,1880 

March  3, 1881 

August 2, 1882  ... 

July  5, 1884 

August  6, 1886 

August  10, 1888... 
September  19, 1890 

July  IH,  1892 

August  17, 1894... 
June  3, 1896 


50, 
100, 
100, 
100, 
75, 
00. 
90, 
90, 
90. 
00, 
50, 
80, 
80, 
71, 
100, 
80, 
40, 
87, 
60, 


275.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
250.00 
000.00 
000.00 
000.00 
000.00 
000.00 


$473, 362. 87 

479,362.87 

629,  362. 87 

629. 362. 87 

729, 362. 87 

•  829.302.87 

904, 3G2.  87 

994. 362.  87 

1,084,362.87 

1, 174, 362. 87 

1, 264, 362. 87 

1,354,362.87 

1, 404.  H62. 87 

1, 484, 362. 87 

1, 564.  362. 87 

1, 635, 612. 87 

1.735.612.87 

1,765.612.87 

1,805,612.87 

1,842,612.87 

1.002,612.87 
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Ahatract  of  proposaU  for  rock  exoavaiion  and  dredging  reoeived  in  reaponte  to  advertia^ment 
dated  March  SS,  1897,  and  opened  at  noon  April  £9, 1897,  by  Maj,  W.  8,  Stanton,  Corpe 
of  Kngineere, 


No. 


Nwne  and  uldroM  of  bidder. 


Book,  per 

oabioyard, 

moascired 

in  place. 


Dredginc, 
per  eabio 

yard, 
measured 
Insoows. 


Pliny  B.  licNanghton,  Buffalo,  N.  Y. 
W.  J.  Daly,  Ogdensbnrg,  N.  T 


$3.50 
8.S4 


Otnta. 


S2 
U 


The  bids  were  considered  too  high  and  were  rejected. 


COMMERCIAL  STATISTICS. 


Class  of  goods. 


Coal 

Lumber 

Grain 

Posta  and  wood. 


Ashes . 
SblnglM 


Netl 


e00,38S 

181, 14« 

81,Q15 

13,130 

1,099 

806 

858 


Class  of  goods. 

Netlona. 

Salt 

880 

PI»h 

06 

Lime 

S5 

Oil 

13 

3,80i 

Total 

788,  on 

Increase  over  last  year,  34,d97  tons.    Passengers  carried,  5,173. 
Navigation  opened  April  14  and  closed  December  5, 1896. 

Stattment  of  vesseU  at  Oewego  Harbor,  New  York,  for  the  year  ending  December  SI,  1896, 

ARRIVALS. 


Steamers. 

Sailing 

'  vessels. 

Registered 
tonnage. 

Barges. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Number. 

Number. 

Registered 
tonnage. 

Home  en  lake  ....>■■■.•>•■«>>.••.. 

260 
348 

94,728 
100,848 

104 
683 

26,191 
105,636 

103 
198 

89,735 
64.074 

PoreinL  on  lake 

Total 

699 

196,670 

087 

181,727 

350 

118,809 

AmerioAn  owned. ...  ...■■■........ 

403 
190 

153,824 
41,752 

121 
600 

84,172 
97,555 

139 
217 

47,080 
00,173 

Canadian  owned  •.••■■....■•.■■... 

Total  arrivals,  1,042;  registered  tonnage,  441,112. 

DBPABTURES. 

Home  on  lake 

290 
800 

140.309 
64,004 

119 

670 

80,822 
96,082 

39 
313 

14,190 

IPoreiim  on  lake. ...... •...••...•. 

98,403 

Total 

COO 

194,373 

089 

182.904 

352 

113.069 

Total  departures,  1,037;  registered  tonnage.  440,980. 

ArriraU  and  departures  on  river. 

Steam  vessels 139 

Barges 841 

Freight net  tons..  84,428 

Greatest  draft  of  vessol feet..  14 

Greatest  tonnage  of  vessel registered  tonnage..  2,166 

Greatest  load  of  vessel net  tons..  2,032 
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N  N  6. 
IMPROVEMENT  OF  HARBOR  AT  SACKETTS  HARBOR,  NEW  YORK. 

The  history  of  this  improvement  is  given  at  page  3160  of  the  report 
for  1896. 

In  August,  1896,  two  groins  of  stone  were  built  to  protect  the  point 
which  forms  this  small  harbor,  from  erosion,  which  had  been  reported 
in  August,  1895,  by  the  officer  then  in  charge  as  evident  from  a  com- 
parison of  surveys  made  in  that  year  and  in  1859.  The  point  between 
the  high  and  low  water  line  is  composed  of  beach  shingle,  and  the  small 
effect  of  the  groins  in  causing  accretion  shows  the  travel  of  the  shingle 
and  the  erosion  to  be  very  slow. 

A  survey  of  the  harbor  made  in  June,  1897,  by  Mr.  F.  M.  Barstow, 
assistant  engineer,  shows  that  since  it  was  dredged  to  the  depth  of  12 
feet  in  1884,  the  depth  at  which  rock  is  struck  at  the  entrance,  it  has 
shoaled  1  to  2  feet.  To  restore  the  depth  to  12  feet,  for  an  area  of  a 
little  more  than  5  acres,  will  require  the  dredging  of  about  15,000  cubic 
yards  of  mud  and  silt,  which,  it  is  expected,  will  be  accomplished  in 
July  and  August,  1897. 

The  commerce  of  the  harbor  is  small,  consisting  annually  of  about 
5,000  tons  of  coal  and  about  2,000  tons  of  hay;  but  it  is  useful  as  a 
harbor  of  refuge  for  vessels  of  the  lighter  drafts  that  ply  between  Lake 
Ontario  and  the  St.  Lawrence,  its  small  area  being  well  sheltered. 

SackettB  Harbor  is  in  the  collection  district  of  Cape  Vincent;  New  York. 

Money  statement. 

July  1, 1896,  balance  unexpended $4,387.32 

Jane  30^  1897,  amoant  expended  during  fiscal  year 805. 61 

July  1, 1897,  balance  unexpended 3,581.71 

July  1,  1897,  outstanding  liabilities 20.00 

July  1, 1897,  balance  available 3,561.71 


JpproptHaiionB, 


Dftte. 


Kay  20, 1826... 
May  23,  1828... 
Aaga8t2,  1882. 
August  11,  1888 
August  17,  189i 


Amount. 


$3,000 
3,  Geo 
7,000 
2,000 
6,000 


Aggregate. 


$3,000 
6,000 
13,000 
15,000 
20,000 


COMMERCIAL  STATISTICS. 


Class  of  goods. 

Net  tons. 

Coal 

6  600 

Hay 

1,780 

General  merchandise 

895 

Posts  and  wood 

259 

Lumber ^-- 

67 

Tf^tnl .,^ 

8,691 

Increase  over  last  year,  109  tons. 
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N  N  7. 
IMPROVEMENT  OF  HARBOR  AT  CAPE  VINCENT,  NEW  YORK. 

The  report  of  tbe  preliminary  examination  presented  a  project  (Report 
for  1889,  p.  2433)  to  build,  in  the  St.  Lawrence  River,  a  breakwater  1,6(K) 
feet  long,  estimated  to  cost  $320,000.  The  breakwater  was  to  be  "  1 ,450 
feet  long  parallel  to  and  GOO  feet  distant  from  front  of  railroad  dock, 
with  return  at  upstream  end  150  feet  long."  In  tbe  opinion  of  the  Chief 
of  Engineers  the  locality  was  '*not  at  present  worthy  of  improvement," 
and  a  survey  was  not  made. 

The  act  of  June  3, 1896,  appropriated  $25,000  for  the  improvement 
"according  to  the  project  submitted  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1889." 

In  August,  1890,  and  May,  1897,  the  site  was  surveyed  and  the  bot- 
tom probed  for  a  foundation.  On  the  line  parallel  with  and  000  feet 
from  the  railroad  wharf  the  depth  of  water,  at  low  water,  is  26  to  29 
feet;  the  bottom  is  soft  blue  clay  5  to  7  feet  thick,  under  which  it  is 
reported  that  there  is  a  hard  stratum,  about  1  foot  thick,  of  what  appears 
to  be  gravel  and  hardpan,  underlaid  by  stiif  blue  clay,  about  4  feet 
thick,  and  extending  to  the  rock  which  was  struck  at  an  average  depth 
of  35J  feet  below  low  water  for  a  length  of  800  feet.  Along  the  lower 
600  feet  of  the  site  for  the  long  arm,  probings  36J  to  39  feet  below  low 
water  did  not  reach  the  rock. 

On  a  line  100  feet  nearer,  that  is,  600  feet  from  the  railroad  wharf, 
the  rock  was  found  for  a  length  greater  by  500  feet,  that  is,  for  a  length 
of  1,300  feet  J  the  depth  to  the  rock,  below  low  water,  is  about  2  J  feet 
less,  33  feet;  the  depth  to  the  thin  stratum  of  hardpan  or  gravel  about 
18  inches  less,  29 J  feet;  and  the  depth  of  water  is  about  4  feet  less,  22.V 
to  25  feet. 

As  the  breakwater  is  designed  not  to  protect  an  anchorage  but  for 
vessels  to  moor  to  and  to  protect  vessels  moored  at  the  wharves,  there 
would  be  sufficient  room  were  it  to  be  built  500  feet  from  the  railroad 
wharf  where  a  better  foundation  can  be  obtained  at  a  less  depth,  where 
the  depth  of  water  is  less  and  where  the  breakwater  would  be  less 
costly. 

Therefore  a  project  to  build  the  breakwater  parallel  with  and  500 
feet  from  the  railroad  wharf  was,  March  6,  1897,  submitted  to  the  Chief 
of  Engineers.  March  13  he  authorized  the  district  engineer  '^to  pre- 
sent the  proposed  plans  fully  in  his  next  annual  report  so  that  the 
modified  project  may  be  before  Congress  when  a  farther  appropriation 
is  provided,"  and  announced  that  '<  until  Congress  has  taken  action  on 
such  modified  project  it  is  not  considered  permissible  to  commence  the 
work." 

The  following  project  is  therefore  respectfully  submitted :  That  the 
breakwater  be  built  1,400  feet  long  parallel  with  and  approximately  500 
feet  from  the  railroad  wharf  (sheet  1,  herewith);  that  if  it  be  found 
necessary  for  the  protection  of  vessels,  a  return  be  built  at  the  upper 
end  of  such  length  not  to  exceed  150  feet  as  maybe  necessary  and  will 
permit  tows  of  barges  to  pass  easily  and  safely  between  it  and  the 
wharves  at  the  point  about  700  feet  above;  that  the  soft  clay  be  removed 
by  dredging  to  the  stratum  of  gravel,  or  hardpan  or  by  dredging  to  the 
rock  if  it  be  found  necessary  at  any  part  of  the  site  during  construction ; 
that  the  trench  be  filled  with  riprap  stones  to  be  carried  up  to  the  level  20 
feet  below  low  water  (zero  of  Oswego  gauge);  that  upon  the  riprap 
mound  cribs  of  timber  about  70  to  100  feet  long  and  about  27  feet  wide 
be  placed  and  be  carried  up  to  low  water,  at  which  level  they  be  sur- 
mouuted  by  a  continuous  superstructure  of  timber  to  be  built  up,  on 
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the  river  face^  to  8  feet,  and  on  the  harbor  face  to  5  feet,  above  low 
water,  the  one- third  of  the  width  of  the  superstructure  at  the  river  face 
to  form  a  parapet  3  feet  high,  and  the  timber  cribs  and  superstructure 
to  be  ballasted  with  stones. 
The  estimated  cost  is  as  follows  per  linear  foot: 

For  the  riprap  mound  (includiDg  the  dredging,  stone  at  75  centa  and  dredg- 
ing at  50  cents  per  cubic  yard) $22. 50 

For  the  timber  cribs  with  ballast  (hemlock  below  and  pine  above  low 
water) 73.10 

For  contingencies  and  all  other  expenses,  33^  per  cent 31. 87 

Total  per  linear  foot 127.47 

1, 400  linear  feet  parallel  with  wharf 178,-158.00 

150  linear  feet  of  return,  if  necessftry,  at  $135 20, 250.00 

1,550  linear  feet  of  breakwater,  say    200,000.00 

Regarding  the  width  of  the  cribs. — ^At  Oswego  where  the  exposure  is 
to  the  prevalent  gales  that  sweep  nearly  the  whole  length  of  the  deepest 
of  the  Great  Lakes,  the  cribs,  in  18  to  20  feet  of  water,  are  35  feet 
wide  and  stand  well  when  staunchly  built.  At  Burlington,  Vt.,  where 
the  greatest  exposure  is  to  northwesterly  winds  sweeping  16  miles 
over  the  lake,  100  to  200  feet  deep,  the  cribs,  in  31  to  38  feet  of  water, 
are  of  the  various  widths  of  30,  34,  and  36  feet.  Upward  of  1,100 
linear  feet  of  them  30  fe^t  wide  have  stood  well  for  many  years. 
About  240  linear  feet  of  cribs  24  feet  wide  placed  on  a  rubble  mound 
carried  up  to  18  feet  below  low  water  have  not  given  entire  satisfaction. 
At  Cape  Vincent  the  greatest  exposure  is  to  northeasterly  winds  sweep- 
ing up  the  river  for  5  miles  and  the  width  proposed  for  the  cribs  is  27 
feet. 

The  report  of  the  examination  of  the  bottom  which  was  made  in 
August, states:  "The  material  forming  the  bottom  was  the  softest  of 
blue  clay  of  7  to  13  feet  (average  10  feet)  thickness,  beneatii  which 
rock  was  found  (on  the  line  600  feet  off)  at  depths  varying  from  31  to 
37  feet  below  zero."  The  project  submitted  to  the  Chief  of  Engineers 
March  6,  therefore  embraced  the  removal  of  the  clay  down  to  the  rock. 

Mr.  John  C.  Churchill,  jr.,  assistant  engineer,  by  whom  the  bottom 
was  examined  in  May,  states,  in  his  report  herewitli,  that  thirty  prob- 
ings  that  he  made  penetrated  a  hard  stratum  about  1  foot  thick,  there 
being  4 J  to  7  feet  of  soft  blue  clay  above  it,  and  about  3.J  feet  of  stiff 
blue  clay  under,  between  it  and  the  rock;  that  along  the  lower  400  feet 
(about)  of  the  site  the  thin  stratum  is  apparently  hardpan.  along  the 
upper  1,000  feet  gravel,  and  that  about  200  feet  above  the  site  it  was 
not  found,  the  blue  clay  becoming  stiff'  at  about  the  level  where  the 
hard  stratum  was  found  elsewhere  and  continuing  to  the  rock.  In  the 
project  here  submitted  it  is  proposed  to  remove  only  the  soft  clay  down 
to  the  stratum  of  gravel  or  hardpan,  unless  in  executing  the  work 
pockets  be  found  where  the  soft  material  continues  to  a  gi*eater  depth. 

To  dredge  and  carry  the  riprap  down  to  the  rock  would  increase  the 
cost  at  least  $16.20  per  linear  foot. 

Cape  Vincent  is  on  the  St.  Lawrence  River  2^  miles  below  its  head, 
at  the  foot  of  Lake  Ontario.  The  channel  in  that  distance  is  nearly 
three- fourths  of  a  mile  to  a  mile  and  a  quarter  wide,  straight,  and  clear. 
At  Cape  Vincent  the  river  changes  its  course  34  degrees  and  abruptly 
widens  to  fully  2J  miles.  Immediately  below,  the  channel  lies  between 
broad  shoals  extending  along  it  1^  to  3  miles,  and  3  miles  below  is 
Oarleton  Island  the  first  of  the  "  Thousand  Islands."  For  45  miles 
down  to  Brockville  the  river  is  not  only  studded  with  these  islands, 
which  have  rocky  margins,  but  on  either  side  of  the  channel  there  are 
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many  ledges.  Thus  Gape  Vincent  is  at  tlie  head  of  a  long  stretcli  of 
tbe  river  dangerous  to  navigate  at  night  and  is  a  convenient  location 
for  vessels  to  lie  which  are  going  down  the  river  and  enter  it  at  night- 
fall or  in  thick  weather,  and  for  those  which  are  storm  bound  when 
going  up  the  lakes,  where  they  can  get  the  weather  reports  and  lose  no 
time  in  setting  out  upon  the  lake  as  soon  as  the  weather  permits. 

Westerly  to  northwesterly  winds  which  are  prevalent  on  the  lake, 
blow  right  onto  the  wharves,  with  a  sweep  of  nearly  3  miles  over  the 
river,  so  that  vessels  can  not  moor  there.  The  water  deepens  so  rapidly 
and  the  bottom  is  in  places  so  rocky,  vessels  can  not  trust  to  their 
anchors  which  they  are  liable  to  drag  and  go  ashore.  If  they  anchor 
under  the  lee  of  Garleton  Island  in  any  wind  their  anchors  are  liable 
to  drag  on  the  more  or  less  rocky  bottom  and  when  the  wind  changes 
they  are  liable  to  drag  their  anchors  and  go  ashore  on  the  island  itself, 
especially  as  many  of  the  vessels  are  large  barges  without  their  own 
propelling  i>ower. 

Such,  after  a  careful  canvass  of  the  reasons  for  this  improvement,  are 
those  presented  by  the  interests  urging  it  which  state  that  the  break- 
water to  which  vessels  could  moor  and  which  would  protect  the  moor- 
ing at  the  wharves  would  be  of  much  use  to  almost  all  vessels  whose 
route  embraces  both  the  lake  and  the  river. 

Cape  Vincent  is  a  port  of  entry. 

Money  statement/ 

July  1,  1890,  balance  unexpended $25,000.00 

June  30|  1897,  amount  expended  during  fiscal  year 223. 00 

July  1, 1897,  balance  unexpended 24,777.00 

{Amount  (estimated)  required  for  completion  of  existiug  project 295, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1899    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 

Class  of  goods. 

Kettons. 

Class  of  goods. 

Kettons. 

Grnin 

8.616 
1,652 
1,443 
1,920 
314 
168 

Laths 

42 

Coal 

Shin<rle8 

39 

Hay 

Fish? 

250 

Xiuiuber 

General  merchandise            ... 

694 

Stone  and  gravel 

Total 

Posts  and  wood 

9,933 

Passengers  carried,  21,374. 

Statement  of  vessels  at  Cape  Vincent,  N,  T,,far  the  year  ending  December  SI,  1896. 

ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Kamber. 

Registered 
tonnage. 

Kamber. 

Registend 
tonnage. 

Home 

147 
485 

81,944 
59,436 

106 
13 

6,421 
864 

66 
29 

90,789 
9,850 

Foreign 

Total 

632 

91,380 

119 

7,285 

85 

30,096 

AniOricanowned •...••.. 

247 
385 

38.328 
53,052 

107 
12 

6.875 
910 

55 
80 

19,951 
10.144 

Canadian  owned 

Total  arriyala.  836;  registered  tonnage,  128.760. 
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Of  the  foregoing  vessels  tbo  following  sought  the  harbor  for  shelter: 

28  steamers registered  tonnage. .  23, 722 

15  sailing  vessels do 2,879 

41  barges do....  16,394 

DEPARTURES. 


Stoamers. 

Barges. 

Tnde  engaged  In. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home 

137 
488 

29.865 
67.633 

104 
13 

6,356 
846 

61 
26 

21,087 

Foreign 

9,015 

Total 

625 

87,498 

117 

7,201 

86 

80,102 

Total  departures,  828;  registered  tonnage,  121,801. 

The  departures  include  the  vessels  above  detailed  which  sought  the  harbor  for 
shelter. 

Greatest  draft  of  vessel feet..        15| 

Greatest  tonnage  of  vessel registered  tonnage..  2,127 

Greatest  load  of  vessel • net  tons..      933 


REPORT  OF  MR.  JOHN  C*  CHURCHILL,  JR.,  ASSISTANT  ENGINBBR. 

United  States  Engineer  Office, 

Oswego f  N.  F.,  June  SOy  1897, 

Major  :  I  have  the  honor  to  report  as  follows  on  an  examination  of  the  bed  of  the 
St.  Lawrence  River  at  the  proposed  site  of  the  breakwater  at  Cape  Vincent,  N.  Y., 
made  under  your  instrnctions  May  18  and  19,  1897. 

Borings  were  made  with  a  pointed  iron  rod  of  two  parts,  the  first  being  of  round 
iron  three-fourths  inch  in  diameter  and  16  feet  long  and  the  second  of  iron  pipe 
screwed  onto  the  rod,  the  total  length  being  about  40  feet.  Thirty  borings  were 
made,  most  of  them  within  the  lines  of  the  foundation  as  located  500  feet  from  the 
railroad  wharf.    The  borings  made  along  the  proposed  site  showed  the  following: 

First,  a  depth  of  water  from  21^  to  25  feet;  Kecond,  a  bed  of  soft  mud  and  clay  irom 
4i  to  7  feet  thick;  third,  a  stratum  of  gravel  or  hardpan  about  1  foot  thick;  fourth, 
a  bed  of  stiff  blue  clay  averaging  about  3^  feet  thick;  and  lastly,  rock,  which  was 
found  along  the  site  at  depths  varying  from  31  to  35  feet,  except  at  the  lower  end 
where  for  about  100  feet  no  rock  was  encountered  to  the  depth  of  39  feet,  the  extreme 
depth  which  could  be  reached  with  the  rod. 

Borings  taken  farther  out  from  the  railroad  wharf  showed  that  the  rock  receded. 

At  600  feet  from  the  railroad  wharf  no  rock  was  struck  at  depths  from  36^  to  39 
feet  for  about  600  feet  of  the  lower  end.  Above  this  it  was  found  at  about  34  feet 
deiitb,  all  depths  being  below  zero  of  Oswego  gauge. 

In  all  the  borings  on  the  proposed  site  the  gravel  or  hardpan  stratum  was  struck 
and  difficulty  was  bad  in  forcing  the  rod  through  it,  showing  that  it  had  considerable 
strength.  The  clay  beneath  was  stiff  and  tenacious,  which  was  shown  by  the  force 
required  to  pierce  it  and  by  the  clay  which  adhered  to  the  rod  after  it  was  withdrawn. 

I  would  respectfully  say  that  it  is  my  opinion  that  the  site  at  500  feet  from  the  rail- 
road wharf  gives  a  better  foundation  than  one  at  600  feet,  having  rock  under  its 
whoje  length  at  no  great  depth,  except  fur  a  short  distance,  and  that  the  rubble 
foundation  may  be  safely  placed  on  top  of  the  gravel  or  hardpan  stratum,  supported 
as  it  is  by  stiff  blue  clay  upon  rook. 

Very  respectfully,  John  C.  Churchill,  Jr., 

ABiietant  Engineer, 

Mi^.  W.  S.  Stanton, 

Corpe  of  Engineeri. 
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N  N  8. 

IMPROVEMENT  OF  SHOALS  BETWEEN  SISTER  ISLANDS  AND  CROSSOVER 
LIGHT  AND  BETWEEN  OGDENSBURG  AND  THE  FOOT  OF  LAKE  ONTA- 
RIO, ST.  LAWRENCE  RIVER,  NEW  YORK. 

The  channel  of  the  St.  Lawrence  from  Lake  Ontario  to  Ogdeusburg, 
7  miles  above  the  rapids,  is  CO  miles  long  and  30  to  100  feet  deep.  L'roni 
the  conformation  of  the  rocky  bed  and  the  experience  of  vessels  the 
dangeroas  ledges  in  or  near  their  track  were  believed  to  be  confined  to 
the  30  miles  of  channel  extending  from  Blanket  Island,  10  miles  below 
the  lake,  to  the  foot  of  Brockville  Narrows,  and  those  30  miles  were 
swept  in  1895,  as  described  in  the  reports  1895,  page  4250,  and  180G, 
pages  4062-4067. 

From  that  sweeping  it  was  concluded  that  all  the  ledges  so  near  the 
course  of  vessels  as  to  require  removal  are  in  the  11  miles  of  channel 
extending  from  Sister  Islands  light  down  to  the  head  of  Brockville  Nar- 
rows, 15  miles  above  Ogdensburg.  Interspersed  along  those  11  miles 
there  are  twelve  dangerous  ledges  located  as  shown  on  the  accompany- 
ing sheet. 

During  the  fiscal  year  they  have  been  surveyed  by  Mr.  John  C. 
Churchill,  jr.,  assistant  engineer.  Dark  Island  ledge  (K),  Pilot  ledge 
(M),  Blind  Bay  ledge  (G),  and  Coles  Light  ledge  (B),  were  surveyed 
from  the  ice  in  February  and  March  with  all  the  detail  and  accuracy 
requisite  to  ascertain  the  quantity  of  rock  that  is  to  be  excavated  and 
paid  for.  The  other  eight  ledges  were  surveyed  in  May  and  June  with 
sufficient  accuracy  to  estimate  the  approximate  cost  of  removal.  In 
the  exposed  position  of  the  ledges  Mr.  Churchill  contended  against 
unfavorable  weather  both  in  February  and  March,  and  in  May  and  June. 

The  least  depth  of  water  over  these  ledges  at  low  water  (zero  of 
Oswego  gauge),  the  quantity  of  rock  to  be  excavated  from  them  down 
to  18  feet  below  that  stage,  and  the  quantity  heretofore  excavated  from 
seven  of  them  to  18  feet  below  the  zero  of  the  Ogdensburg  gauge  (16.6 
feet  below  the  zero  of  the  Oswego  gauge),  are  as  follows: 


Distance  above  OgdeDsburg. 

Least 
depth. 

Cable  yards. 

Ledge. 

Heretofore 
excavated. 

To  be  exca- 
vated. 

A 

In  Canadian  water: 
Mile*. 
15 

Feet. 
8 
14 
10 

16.5 
16.5 
16.5 
15.5 
16.5 
16.5 
9.6 
16 
10 

3,850 
686 

B 

17 

c 

16| 

120 

D 

In  American  water: 
Miles. 
20* 

106.4 
245.6 

53.8 
115 

14.9 
256.6 

102 

E 

19: 

98 

F 

21 

60 

G 

21 

150 

H 

21 

33 

J... 

214 

100 

K :.. 

2^ 

24  

8,412 

L 

586 

250 

M 

2tt 

1,724 

Total 

1,877.8 

10,085 

The  three  shoals  at  A,  B,  and  0  are  in  Canadian  water,  and  in  com- 
pliance with  letter  (7538-8)  of  August  14,  1896,  a  map  showing  their 
location  was  transmitted  April  6, 1897,  to  the  Chief  of  Engineers  to 
accompany  an  application  to  the  Dominion  of  Canada  for  consent  for 
their  removal. 
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Proposals  weve  opened  Jane  1, 1897,  for  the  excavation  of  3,562  cubic 
yards  of  rock  to  remove  Dark  Island  and  Blind  Bay  ledges  to  18  feet 
below  the  Oswego  gauge.  The  lowest  was  $7.50  per  cubic  yard  and 
was  rejected.  The  removal  of  those  ledges  at  the  price  obtained  in  open 
market,  $7.25  per  cubic  yard,  amounting  to  $890.50  less  than  the  lowest 
proposal,  will  commence  early  in  July. 

Excavation  upon  these  ledges  heretofore  has  been  to  obtain  the  depth 
of  18  feet  below  the  zero  of  the  Ogdensburg  gauge  which  is  17^  feet 
below  the  average  monthly  mean  level  of  Lake  Ontario  each  year  for 
twenty-five  years,  1871  to  1895,  and  18  feet  below  the  average  of  the 
lowest  monthly  mean  in  the  navigation  season,  May  1  to  November  30 
each  year  during  that  period,  but  provided  only  ICJ  feet  of  water  over 
them  at  the  mean  stage  of  Lake  Ontario  and  the  St.  Lawrence  during 
the  navigation  season  of  1895,  16.9  feet  in  November,  1895,  17^  feet 
during  the  navigation  season  of  1896,  16.4  feet  in  November,  1896,  and 
17.1  feet  at  the  opening  of  the  season  of  1897. 

Some  of  the  steamers  carrying  grain  from  the  upper  lakes  to  Ogdens- 
burg  load  to  a  draft  of  16  feet,  lightering  through  the  Welland  Canal 
by  transferring  a  part  of  their  cargoes  from  Port  Colborne  to  Port  Dal- 
housie  by  rail;  and  ot  about  350,000  tons  of  coal  shipped  annually 
down  the  St.  Lawrence  from  Charlotte  Harbor  half,  or  175,000  tons,  is 
carried  in  large  steam  barges  which  load  to  a  draft  of  16  feet  when- 
ever they  can  carry  it  out  of  Charlotte  Harbor  which  will  be  dredged 
in  August  to  permit  that  draft  of  water. 

Steamers  on  the  St.  Lawrence  run  about  12  miles  an  hour.  Regard- 
ing the  change  in  trim  and  increased  immersion  of  vessels  when  in 
motion  which  depend  upon  the  speed,  form,  and  size  of  the  vessel  and 
depth  (and  width)  of  the  channel,  there  is  little  data  available,  but  the 
Bureau  of  Construction  of  the  Navy  Department  states  that  "a  report 
from  the  MinneapolxH  during  a  trial  of  speed  shows  that  at  23  knots 
the  change  of  trim  by  the  stern  due  to  rapid  forward  motion  of  the 
vessel  was  11  inches,  and  the  sinkage  bodily  or  squat  somewhat  less 
than  1  foot,  so  that  the  total  increase  of  draft  was  probably  within  an 
inch  or  two  of  16  inches.  This  was  in  deep  water  and  would  have  been 
largely  increased  in  shoal  water." 

The  longest  dimensions  of  the  dangerous  ledges  are  parallel  with  the 
course  of  vessels,  and  masters  state  that,  owing  to  the  increase^ in  draft 
when  running  about  12  miles  an  hour  and  to  its  further  increase  when 
crossing  shoal  places,  they  can  not  safely  run  over  the  ledges  which 
have  been  excavated  under  the  project  to  the  depth  of  18  feet  below 
the  zero  of  the  Ogdensburg  gauge  and  continue  to  avoid  them. 

April  13,  189 i",  the  Chief  of  Engineers  authorized  the  removal  of 
Dark  Island  and  Blind  Bay  ledges  to  the  depth  of  18  feet  below  the 
zero  of  the  Oswego  gauge,  a  depth  1.4  feet  greater  than  the  excavation 
heretofore,  and  further  authorized  an  estimate  to  be  submitted  in  this 
report  for  his  consideration  in  connection  with  section  4  of  the  river 
and  harbor  act  of  June  3, 1896,  "of  the  cost  of  removing  the  obstruc- 
tions to  the  depth  of  18  feet  below  the  zero  of  the  Oswego  gauge  with  a 
statement  of  the  necessity  for  the  additional  work.'' 

The  increased  depth  of  excavation  is  necessary  for  the  facts  and  rea- 
sons herein  presented  and  is  respectfully  recommended. 

The  removal  of  the  ledges  to  the  depth  of  18  feet  below  tlie  Oswego 
gauge  is  estimated,  by  Mr.  Churchill's  survey,  to  require  the  excava- 
tion of  10,085  cubic  yards  of  rock  at  an  estimated  cost,  including  allow- 
ance for  contingencies,  surveys,  and  office  expenses,  amounting  to 
$60,000,  in  addition  to  the  funds  now  available. 
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These  ledges  are  in  the  track  of  vessels  that  carry  nearly  the  entire 
commerce  of  the  St.  Lawrence  Eiver  which  amounted  to  1,133,200  tons 
in  1896,  77  per  cent  of  which  was  carried  in  American  vessels. 

Money  statement. 

July  1, 1896,  balance  unexpended $28,066.00 

June  30, 1897,  amount  expended  during  fiscal  year 1, 151. 37 

July  1, 1897,  balance  unexpended 26,914.23 

July  1, 1897,  outstanding  liabrnties 12.15 

July  1, 1897,  balance  available 26,902.08 

(Amount  (estimated)  required  for  completion  of  existing  project 60, OOO. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 


AppropriatioM, 


Date. 


Amount. 


Aggregate. 


Act  of— 

September  19, 1800 

Julvl3»1892 

August  17. 1894.,. 
Jane  3, 1896 


$6,000.00 

10, 000. 00 

8,000.00 

25,000.00 


$6,000.00 
16,000.00 
23,000.00 
48.000.00 


Abstract  of  proposals  for  removing  ledges  in  the  St,  Lawrence  River,  New  York,  received  in 
response  to  advertisement  dated  April  SO,  1897,  and  opened  at  noon  June  1, 1897,  hy 
Maj.  W.  S.  Stanton,  Corps  of  Engineers, 


Ko. 


Kame  and  address  of  bidder. 


Bock  exca- 
vation at 
Dark 
Island 
Shoal,  per 
cubic  yard. 


Rockexca- 
ration  at 
Blind  Bay 
Shoal,  per 
cubic  yard. 


Frank  Pidffeon,  Saugerties,  N.  T 

Jos.  R.  McCoUum,  Port  Huron,  Mich. 
W.  J.  Daly,  Ogdensburg,  N.  T , 


$7.93 
7.95 
7.50 


$7.93 
7.95 
7.50 


The  bids  were  considered  too  high  and  were  rejected. 


N  N  g. 
IMPROVEMENT  OP  HARBOR  AT  OGDENSBURG,  NEW  YORK. 

Tbis  improvement  is  to  deepen,  by  dredging,  a  channel  1§  miles  in 
length  close  along  the  front  of  Ogdensbarg  on  the  St  Lawrence  and 
Oswegatchie  rivers,  and  three  entrance  channels  across  the  shoal 
between  Ogdensburg  and  the  main  channel  of  the  St.  Lawrence. 

The  upper  entrance  channel,  2,500  feet  long,  leads  to  the  Oswegatchie 
at  the  upper  limit  of  the  city  and  is  used  by  ferryboats  drawing  not 
more  than  12  feet,  that  ply  between  Ogdensburg  and  Prescott,  Canada, 
carrying  railroad  freight  cars  in  the  transfer  of  freight  between  the 
Canadian  Pacific  Railroad  and  New  York;  also  by  barges  drawing  not 
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more  than  14  feet,  which  carry  animally  about  10,000  tonu  of  coal  and 
about  13,500  tons  of  grain  to  the  wharves  in  the  Oswegatchie. 

The  two  other  entrance  channels,  1  mile  below  the  Oswegatchie  chan- 
nel, 1,200  feet  apart  and  600  and  800  feet  in  length,  lead  to  the  elevator 
and  large  freight  sheds  at  the  terminus  of  the  Central  Vermont  Eail- 
road  where  are  transferred  the  grain  and  manufactures  exchanged 
between  the  apper  lakes  and  New  Enghind.  In  1896  the  grain  and 
manufactures  amounted  to  370,000  tons,  which,  with  147,000  tons  of 
coal  brought  from  Lake  Ontario  ports  and  68,000  tons  of  lumber,  car- 
ried the  commerce  of  these  two  lower  channels  to  576,000  tons. 

The  grain  brought  from  the  upper  lakes  amounted  in  1896  to  247,0QO 
tons.  Some  of  the  vessels  which  bring  it  load  to  a  draft  of  16  feet, 
lightering  through  the  Welland  Canal  by  transferring  a  part  of  their 
cargoes  by  rail  from  its  Lake  Erie  terminus  to  its  Lake  Ontario  terminus. 

The  latest  project,  of  1890,  is  to  obtain  in  all  the  four  channels  the 
depth  of  16^  feet  below  the  zero  of  the  Ogdensburg  gauge.  The  level 
and  oscillations  of  Lake  Ontario  and  the  St.  Lawrence  are  very  much 
the  same.  From  a  comparison  of  the  records  of  those  two  gauges  at 
different  periods  embracing  sixty-three  months  between  1869  and  1895, 
it  appears  that  the  zero  of  the  gauge  at  Ogdensburg  is  1.4  feet  above 
the  zero  of  the  gauge  at  Oswego.  The  depth  to  be  obtained  under  the 
project  of  1890  in  the  channels  at  Ogdensburg  is  therefore  i)ra<}tically 
the  same  as  the  depth  (15  feet  below  the  zero  of  the  Oswego  gauge)  to 
be  obtained  under  present  projects  in  the  harbors  on  Lake  Ontario  for 
vessels  of  draft  as  great  as  can  be  carried  through  the  Welland  Canal. 
To  admit  vessels  of  the  greater  draft  of  16  feet  which,  by  lightering 
through  the  canal,  bring  grain  to  Ogdensburg,  the  Chief  of  Engineers, 
February  27,  1897,  authorized  the  depth  of  16  feet  below  the  zero  of 
the  Oswego  gauge  to  be  obtained  in  the  two  lower  entrance  channels, 
which  will  not  increase  the  cost  beyond  the  estimate  ($316,950)  of  the 
cost  of  the  project  of  1890,  of  which  sum  in  February,  1897,  $261,989.43 
had  been  applied.  That  depth  is  16.9  feet  at  the  mean  of  the  lowest 
levels  of  Lake  Ontario  and  the  St.  Lawrence  monthly  the  entire  year, 
and  17.4  feet  at  the  mean  of  their  lowest  levels  monthly  during  the 
navigation  season  (May  1  to  November  30)  for  tweniy-five  years  (1871 
to  1895),  but  only  15J  feet  at  the  mean  level  of  the  lake  and  river  dur- 
ing the  navigation  season  of  1896,  and  16.6  feet  at  their  mean  level  in 
the  navigation  season  of  1896. 

The  four  channels  were  all  surveyed  in  January,  1897,  by  Mr.  John 
C.  Churchill,  jr.,  assistant  engineer. 

A  contract  with  W.  J.  Daly,  of  Ogdensburg,  ^.  Y.,  was  made  April 
16  and  approved  May  1,  1897,  for  dredging  126,000  to  136,000  cubic 
yards  of  sand,  silt,  mud,  clay,  and  sawdust,  and  about  1 ,400  cubic  yards 
(three-quarters  in  the  Oswegatchie)  of  hardpan  and  bowlders,  at  13  cents 
per  cubic  yard  (measured  in  scows)  for  the  former  and  40  cents  for  the 
latter.  Dredging  commenced  May  15, 1897.  To  June  30,  23,951  cubic 
yards  of  mud,  clay,  and  silt  had  been  dredged,  and  the  lower,  easterly, 
entrance  channel  had  been  deepened  to  16  feet  (from  14  feet)  and 
widened  to  270  feet  (from  200  feet). 

The  interests  of  commerce  require  depths  (below  the  zero  of  the  Os- 
wego gauge)  as  follows:  In  the  two  entrance  channels  to  the  lower 
harbor  and  continuing  along  the  wharves,  at  the  westerly  one,  500  feet 
southerly  and  at  the  easterly  one  west  500  feet  and  east  800  I'eet  from 
the  old  elevator  wharf,  16  feet:  in  all  other  parts  of  the  channel  along 
the  city  front  (except  the  900  feet  next  above  Franklin  street),  in  the 
upper  entrance  channel  and  in  the  Oswegatchie,  16  feet. 
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The  cbannel,  900  feet  in  leni^th,  next  above  Franklin  street,  is  nsed 
only  for  occasional  communication  between  tbe  Oswegatchie  and  tbe 
lower  barbor  by  boats  of  lighter  draft  and  is  continually  shoaling  from 
the  discharge  by  sewers.  The  depth  requisite  there  is  not  more  than 
14  feet. 

This  requirement  as  to  depth  is  here  presented  by  authority  from  the 
Chief  of  Engineers  of  February  27, 1897. 

Ogdensburg  is  in  the  collection  district  of  OswegatchiO;  N.  Y. 

Money  statement. 

July  1,  189B,  balance  auexpended $20,010.57 

Jhno  30,  1897,  amount  expended  during  fiscal  year 1, 898. 4 1 

July  1,  1897,  balance  unexpended 18,112.16 

July  1,  1897,  outstanding  liabilities $2,087.89 

July  1, 1897,  amount  covered  by  uncompleted  contracts 13, 826. 37 

15,914.26 

July  1,  1897,  balance  available 2, 197.90 

(Amount  (estimated)  required  for  completion  of  existing  project 37, 944. 44 
Amount  that  can  be  prolitubly  expended  in  fiscal  year  ending  June  30, 1899    24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


JppropriaHans  and  allotmenU, 


Date. 


AmouDt.  Aggregate. 


Date. 


Amonnt.  Aggregate. 


August  30, 1852 

March  2,1807 

July  11, 1870 

March  3,1871 , 

Jane  10, 1872 

March  8,1873 

June  23, 1874 

March  3, 1875 

December  11, 1877  (from  ap- 
propriation for  ''ropairfi 
of  narbora  on  northern 
lakes") 

September  10,  1870  (from 
appropriation  for  ''exam- 
inations, surveys,  and 
oontingoncies  of  rivers 
and  harbors") 


$3,000.00 

40, 000. 00 

15,000.00 

25,000.00 

10. 000. 00 

6,000.00 

6,000.00 

5,000.00 


6.66 


800.00 


$3,000.00 
48,000.00 
58,000.00 
83,000.00 
03,000.00 
99,000.00 
105,000.00 
110,000.00 


110,006.66 


110,806.56 


July  28,1880  (firom  appro- 
priation for  "examina- 
tions, surveys,  and  con- 
tingencies of  riven  and 
harbors") , 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11, 1888 .*... 

September  19, 1890 

July  13. 1892 

August  17, 1894 , 

Junes,  1896 


$60.00 
10,000.00 
15,000.00 
10,000.00 
16, 000. 00 
42, 000. 00 
40. 000. 00 
20,000.00 
20,000.00 


$110,355.56 
120,355.56 
135,365.56 
145.355.66 
160, 356. 56 
202,356.56 
242.355.56 
262,355.56 
282,865.66 


Abstract  of  proposals  for  dredging  received  in  response  to  advertisement  dated  March  9, 
1S97,  and  opened  at  noon,  April  8,  1897,  by  MaJ,  W,  S»  Stanton,  Corps  of  Engineers. 


William  E.  Hingston,  Buffalo,  N.  Y., 
W.  J.  Daly,  Ogdensburg,  N.  Y , 


Recommended  that  award  be  made  to  No.  2,  W.  J.  Daly. 

Contract  in  force. 


Name  of  contractor. 


For  hard-!  For  all 
pan  and  >  other 
bowlders.  dre<lging. 


CenU.    ,    Genu. 
49  141 

40  13 


approval     '   ^'^^^  °^  beginning  work.   I        Date  of  expiration. 


W.J.Daly May    1,1897    On  or  before  May  16, 1897..,  On  or  before  Nov.  15,1897. 
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Tonnage  of  veaseh  entered  and  cleared'  foreign  and  coasfwite,  during  1S96, 


East  of  Ogilensburg 
Aineiican  vesHels.       Foreign 

vessels. 

Entered. 

Cleared. 

Entered.!  Cleared. 

Foreign 

TotM. 
31,692 
3.444 

Ton*. 

4,857 
3,225 

TofiM.          Tmit. 
98. 112          04  040 

Coiust  wise 

...^.!:  J....    .^ 

Tutal 

35, 136  1        fi- 082 

98,112 

04,040 

COMMERCIAL  STATISTICS. 
FOREIGN. 


ClnHS  of  goods. 

Net  tons. 

Received :                         » 
Lumber 

81,006 

Cereftis  ........ ... 

4 

Hay 

1,201 

Mlscellaneoiis 

15, 141 

n'SS^ 

97,952 

115  286 

Cereals ." 

69.880 

Cheese 

2, 185 

Oil 

3.865 

18, 679 
200,876 

307, 827 

Total 

COASTWISE. 


Received : 

Lumber 

Grain 

Flour 

Coal 

Miscellaneous  freight 

East  bound 

West  bound 

Bran  and  feed 


Shipped : 

Idiscellaneons  freight- 
East  bound 

West  bound 


Total. 


478 
181 
tf50 
156 

642 
216 
079 


516, 102 


187 
322 
62,509 

578, 611 


Increase  over  1895,  192,613  tons. 

Total  dnties  collected $46,374.74 

Total  fees  collected 1,039.70 

Value  of  imports 4,597,428.00 

Value  of  exports 3,252,101.00 

Value  of  mercbandise  entered  for  warehouse  and  transshipped  in  boud.  31, 422. 00 

Value  of  merchandise  entered  for  transshipment  and  export 401, 262. 00 

Amount  of  duties  on  ahove 86, 925. 37 

Value  of  mercbandise  entered  for  immediate  transportation  without 

appraisement  (5,388  packages) 23,256.00 

Estimated  duty  on  above 14,669.46 


Digitized  by 


Google 


3296   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Merchandise  received  under  conBular  seal  from  foreign  porte,  1896* 


CImv  of  goods. 


Matting 

8ilkg:ood8 

Tea 

Chinese  groceries 
Straw  braid 


Pack, 
ages. 


Number. 
5,5»5 

91,231 
U,27« 
8,144 


Yalne. 


162, 745. 00 
518,043.00 
000,922.00 
39, 004. 00 
174.208.00 


Class  of  goods. 


Curios 

Wool 

Matte 

Miscellaneous 


Pack- 
ages. 


Number. 

8,783 

198 

1,538 

8,010 


Value. 


$84,230.00 

6,923.00 

19,035.00 

145,730.00 


Estimated  daties  on  the  above,  $426,510. 

The  foregoing  commercial  statiBtics,  and  other  data  relating  to  the  commerce  of 
Ogdensbnrg,  were  faruished  by  Hon.  George  £.  Van  Kennen^  collector  of  castoms, 
Ogdenaborg,  N.  Y. 


N  N  xa 


IMPROVEMENT  OF  HARBOR  AT  BURLINGTON,  JTERMONT. 

This  improvement  has  formed  a  harbor  by  building  a  breakwater  to 
protect  the  wharves  of  Burlington,  which  without  it  would  be  fully 
exposed  to  the  seas  of  Lake  Champlain.  The  greatest  exposure  is  in 
the  prevalent  northwesterly  gales,  which  have  a  sweep  of  15  miles 
obliquely  across  the  lake. 

The  breakwater  was  commenced  about  1836.  It  is  built  of  timber 
cribs  ballasted  with  stones,  in  30  f6et  to  38  feet  of  water  and  on  a  zigzag 
Une,  as  shown  on  the  accompanying  sheet  No.  1. 

To  1886,  3,560  linear  feet  had  been  built.  September  28, 1886,  the 
Chief  of  Engineers  approved  a  project  to  extend  the  breakwater  500 
feet  northerly  and  1,000  feet  southerly,  "keeping  the  line  generally  at  a 
distance  of  800  to  1,000  feet  from  the  general  line  of  the  wharves." 

Of  the  1,500  feet  of  extension  so  authorized,  603  feet  have  been  built, 
namely,  240  feet  of  the  southerly  extension  completed  in  1888,  and  363 
feet  of  the  northerly  extension  completed  in  1890,  and  built  with  a  stone 
superstructure.  This  northerly  extension  is  separated  by  an  interval 
of  200  feet  from  the  old  breakwater. 

The  width  of  1,160  linear  feet  of  the  breakwater  is  34  feet,  of  2,000 
linear  feet  30  feet,  of  400  linear  feet  36  feet,  and  of  603  linear  feet,  com- 
pleted in  1888  and  1890,  24  feet. 

Except  the  363  feet  completed  in  1890,  the  breakwater  was  built  of 
timber  to  its  full  height  of  8  feet  above  low  water.  August  24, 1894,  the 
Chief  of  Engineers  approved  a  project  to  replace  the  8  feet  above  water, 
which  had  become  much  decayed  and  dilapidated,  with  a  superstruc- 
ture of  stone.  Under  this  project  873  linear  feet  of  stone  superstructure 
have  been  built,  all  under  a  contract  with  Luther  Whitney,  of  Keesville, 
N.  Y.,  which  contract  was  completed  under  the  oflScer  then  in  charge, 
July  30, 1896.  The  stone  superstructure  so  built  is  at  the  location 
shown  on  sheet  No.  1. 

The  363  linear  feet  of  detached  breakwater,  completed  in  1890,  con- 
sists of  cribs  18  feet  tall  and  24  feet  wide,  resting  on  a  rubble  mound 
about  19  feet  high.  In  a  severe  northwest  gale,  December  26, 1895, 
many  of  the  cap  and  face  stones  in  its  stone  parapet  were  disturbed, 
and  some  of  them,  with  a  little  rabble,  were  carried  away.  Proi)Osal8 
opened  July  24,  1896,  by  the  officer  then  in  charge  for  repairing  this 
stone  parapet  were  all  rejected  because  they  were  too  high,  and  the 
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parapet  was  repaired  and  pat  in  good  condition,  September  3  to  No- 
vember 13, 1896,  by  hired  labor,  at  a  cost  of  $2,306.54.  The  repair  of 
the  stone  parapet  of  this  detached  part  of  the  breakwater  and  the  com- 
pletion of  the  873  linear  feet  of  stone  superstructure  under  the  contract 
with  Luther  Whitney,  comprise  all  the  work  done  during  the  fiscal 
year.    ' 

The  part  of  the  approved  project  which  has  not  been  executed  June 
30, 1897,  is  a  further  extension  of  the  breakwater  897  linear  feet  and 
the  replacing  of  2,927  linear  feet  of  old  timber  superstructure  with  a 
superstructure  of  stone,  including  the  240  linear  feet  built  in  1888,  when 
its  superstructure  becomes  decayed.  The  cross  sections  approved  by 
the  Chief  of  Engineers  (7535-16)  April  8, 1897,  with  which  the  stone 
superstructure  is  to  be  built,  are  shown  on  sheet  2  herewith. 

A  contract  with  Edgar  S.  Fleury,  of  Isle  Lamotte,  Yt.,  was  made 
June  1  and  approved  June  11, 1897,  for  building  the  stone  superstruc- 
ture on  a  part  of  the  breakwater  34  feet  wide,  at  $31.50  per  linear  foot, 
to  the  amount  of  $7,000  to  $9,500.  Work  under  the  contract  will  com- 
mence as  early  in  July  as  the  stage  of  the  lake  will  permit,  at  the  point 
shown  on  sheet  1. 

For  building  the  stone  superstructure  on  that  part  of  the  breakwater 
which  is  most  decayed  and  where  it  is  most  urgently  needed,  $50,000 
can  be  advantageously  applied  to  June  30, 1899. 

Burhngton  ia  a  port  of  entiy. 

Money  statement, 

July  1, 1896J>alance  unexpended $19,350.S6 

June  30, 1897,  amount  expended  daring  fiscal  year 8,982.65 

July  1, 1897,  balance  unexpended 10,367.81 

July  1, 1897,  outstanding  liabilities $22.85 

July  1, 1897,  amount  covered  by  uncompleted  contracts 9, 600. 00 

9,622.85 

July  1, 1897,  balance  avaUable 844. 96 

{Amount  (estimated)  required  for  completion  of  existing  project 185, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  80, 1899    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civU  act  of  June  4^  1897. 


Appropriation$* 


Date. 

Amount 

Aggregate. 

Date. 

Amount. 

Jnly4, 1836 

$10,000.00 
10,000.00 
60, 000. 00 
10,  OOU.  00 
10, 000. 00 
308. 00 
27,  672. 20 
80,000.00 
25, 000. 00 
30,  000. 00 
80, 000. 00 
26, 000. 00 
26,000.00 

$10, 000. 00 

20, 000. 00 

70, 000. 00 

80, 000. 00 

90,000.00 

00, 308. 00 

117,980.20 

107, 980. 20 

222,980.20 

252,  080. 20 

282,  080.  20 

307, 080. 20 

882,980.20 

Maroh  8  1875 

$26,000.00 
20, 000. 00 
20,000.00 
16,000.00 
10,000.00 
10, 000. 00 
12,000.00 
50,000.00 
18,750.00 
35,000.00 
20,000.00 
10, 000. 00 
10,000.00 

$367,980.20 
877, 980. 20 
397, 980. 20 
412,980.20 
422, 980. 20 

March  3. 1837 

Auflrnat  14  1876 

July  7,1838 

June  18, 1878 

Juiiell,1844 

AuguBt  30. 1862 

March  3, 1879.... ...... ... 

June  14, 1880 

May  19.1804 

March  3, 1881 

432, 980. 20 

June  23, 1860 

AnfnBt2. 1882 

444, 980. 20 

March  2,1867 

July  6, 1884 

494, 080. 20 

July  11, 1870 

August  6, 1886 

618,  730. 20 

March  3,1871 

AniniBt  11, 1888 

648, 730. 20 

Juno  10,1872 

September  19. 1890 

AneuBt  17. 1894 

668, 730. 20 

March  3,1873 

678, 730. 20 

June  23, 1874 

June  8, 1806 

688,780.20 

BNG  97 ^207 
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Abstract  of  propo$aUfor  repairs  to  breaktpater  at  Burlington,  Vt,,  received  in  reeponse  to 
adcertieement  dated  June  94, 1896 ,  and  opened  at  ip,  m.  July  id,  1896,  by  Capt.  Smith  S. 
Leach,  Corpe  of  Engineers, 


No. 


Name  and  addroM  of  bidder. 


4.000  en. 
bic  yards 
rubble. 


500  yards 
faoing 
stone. 


Belaving 

line 
stODe,  MO 


facii 


ranning 
feet. 


ToteL 


Adgate  Bros.,  Keesville,  N.  Y 

Edgur  S. Fleury,  Isle  Laiuotte,  Vt... 
Elisha  B.  GooiUell,  Burlington,  Vt.. 


$0.86 
.86 
.00 


$2.90 
2.75 
2.85 


$29.00 
27.60 
30.00 


$12,280.00 
11,615.00 
12,585.00 


Bids  were  coDBidered  too  high  and  were  rejected. 

Abstract  of  proposals  for  building  stane  superstructure  on  part  of  breakwater  at  Burling' 
ton,  Vt.,  received  in  response  to  advertisement  dated  April  17, 1897,  and  opened  at  no&nf 
May  17, 1897,  by  Maj,  W,  8.  Stanton,  Corps  of  Engineers, 


Nou 


Name  and  address  of  bidder. 


Building 

stone  snper- 

stmcture, 

per  linear 

foot. 


Wfllard  Jobnson,  Falton.N.  Y... 
Lnther  Whitney,  Keesvillo,  N.  Y. 

Adgato  Bros.,  Keesville,  N.  Y 

Edgar  S.  Fleury,  Isle  Lamotte 


$31.80 
85.90 
84.00 
81.60 


Furnishing 
and  setting 

'SSI- 

stones,  per 
oubicyard. 


FUUng 
spaces  be- 
tween oriba, 
percnbio 
yard. 


$6.50 
4.00 
6.00 
COO 


$0.75 
.60 
LOO 
.60 


Recommended  that  award  be  made  to  No.  i,  Edgar  S.  Flenry. 

Contract  in  force. 


Name  of  contractor. 

Date  of  ap- 
provaL 

Date  of  begin- 
ing  work. 

Date  of  ex- 
piration. 

Edirar  8  Fleurr. ...................... .....••••••.•...•.••. 

June  11, 1897 

On  or  before 
June  16, 
1897. 

On  or  bAftmh 

Deo.  15, 
1897. 

COBflfERCIAL  STATISTICS. 

Arrivals  and  d^ariures  of  vessels,  1896, 


Arrivala. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

From  and  to  lake  Dorta 

^12 

676,703 
8.738 

1,947 
63 

676,400 

7,685 

From  and  to  Canadian  vort>...«««  <r. t.. ......... ...-r 

Total 

2,024 

684,441 

2,010 

688,244 

Merchandise  received  and  shipped,  1896, 


Articles. 

Net  tons. 

Articles. 

Nettona. 

Coal '• 

71,888 

19,784 

17.170 

8,110 

966 

Laths 

290 

Lumber.  •■••••.••..  ......•.•.--•.-...••• 

General  merchandise............ ...... 

88,774 

Stone                                    -.--. 

Total 

Pickets  

146,961 

Gravel..... ■■•..••.•••-• .•.•.....•■■■.-• 

Deorease  since  last  year,  84,865  tons. 

The  foregoinff  commercial  statistios  were  supplied  by  Hon.  B.  B.  Smalley,  eelleetor 
of  CTiBtoms,  Bimln^n,  Yt. 
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N  N  zz. 

IMPROVEMENT  OF  CHANNEL  BETWEEN  NORTH  AND  SOUTH  HERO 
ISLANDS,  LAKE  CHAMPLAIN,  VERMONT. 

This  channel,  about  1}  miles  long,  was  obstructed  at  its  west  entrance 
by  a  bar  composed  of  heavy  bowlders,  gravel,  and  clay,  through  which 
the  channel  was  40  feet  wide  and  7  feet  deep,  and  at  its  east  entrance 
by  a  bar  composed  of  small  gravel,  clay,  and  a  few  bowlders,  through 
which  the  channel  was  100  feet  wide  and  8  feet  deep. 

The  project  (Annual  Report  for  1887,  p.  2414)  was  to  obtain  a  chan- 
nel 150  feet  wide  and  10  feet  deep  at  both  entrances,  at  an  estimated 
cost  of  $14,300. 

The  act  of  August  11, 1888,  appropriated  $10,000,  upon  the  expendi- 
ture of  which,  September  30, 1889,  the  improvement  was  reported  as 
completed. 

Gomplaint  having  been  made  of  obstructions  in  the  west  entrance, 
that  channel  was  examined  by  Mr.  F.  M.  Barstow,  assistant  engineer, 
in  January,  1897,  who  reports: 

The  dredging  in  the  eastern  entrance  appears  to  have  been  weU  done,  and  navi- 
gators have  no  trouble  there. 

At  the  western  entrance  a  large  bowlder  was  left  in  the  dredged  ohannel  which 
seriously  interfered  with  navigation  as  it  renders  useless  about  one-third  of  the 
channel. 

*  This  bowlder  is  located  158  feet  northwesterly  from  the  comer  of  the  beacon  crib, 
50  feet  Bonth  of  the  north  channel  bank  and  within  25  feet  of  mid-channel.  Its 
highest  point  is  only  6  feet  below  low-water  level.  Its  presence  in  the  channel  is  a 
source  of  dauger  to  every  vessel  passing  through  and  its  immediate  removal  is 
unhesitatingly  recommended. 

.  Mr.  Barstow  further  states  that  the  channel  at  the  west  entrance 
is  in  the  middle  1  to  2  feet  and  at  the  edges  2  to  4  feet  shallower,  and  is 
25  feet  narrower  than  the  depth  and  width  that  were  prescribed  in  the 
project. 

The  Chief  of  Engineers,  April  14, 1897,  authorized  a  full  statement 
of  the  facts  regarding  this  improvement  to  be  presented  in  this  report 
and  a  request  in  the  money  statement  <<for  the  appropriation  of  the 
unappropriated  balance  of  the  original  estimate  for  work  at  this  local- 
ity, or  so  much  thereof  as  may  be  required  for  the  necessary  work.^ 

Two  steamers  carrying  freight  and  considerable  numbers  of  passen- 
gers, each  pass  through  this  channel  twice  daily  during  the  season  of 
navigation. 

This  improvement  is  in  the  collection  district  of  Borlington,  Yi» 

Money  statement. 

{Amount  ^estimated)  required  for  completion  of  existing  project $4,  SOO.  00 
Amounttnatcanbeprofitably  ezpendedinfiscalvearendlnffJnneSO,  1809     4^800.00 
Submitted  In  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1887. 


N  N  la. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

This  improvement  was  undertaken  under  the  project  of  1872  to  obtain 
the  depth  of  8  feet  (at  zero  of  Burlington  gauge)  from  the  mouth  of  the 
creek  in  Lake  Ghamplain  a  distance  of  about  8  miles,  ''as  far  up  as  the 
horsenail  company's  wharf  at  the  foot  of  the  Mis"  at  Yergennes,  Yt., 
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by  dredging  silt,  sawmill  debris,  clay,  and  sand,  at  seven  localities, 
and  by  removing  a  few  loaded  cribs,  piles,  and  trees,  at  an  estimated 
cost  of  $58,146.    (Annual  Report  for  1872,  pp.  275,  276.) 

The  localities  (descending)  were  at  Yergennes,  Boll  Brook,  Smiths 
Bend,  Brick  Yard,  Dead  Greek,  Crittenden  Bend,  and  Fort  Oassin  (at 
the  month). 

The  original  estimate  embraced  the  removal  of  <<  stone,  clay,  and 
sand"  at  Ball  Brook,  but  by  &  change  in  the  location  of  tne  channel 
the  necessary  depth  was  obtained  by  dredging. 

In  1882  (Report  for  1882,  pp.  711,  712)  a  shoal  just  below  Vergennes 
was  reported  to  consist  of  solid  limestone  with  only  a  slight  covering 
of  sand,  and  the  estimate  was  increased  to  $73,748.40. 

In  November,  1894,  at  all  the  foregoing  seven  localities,  and  at 
another,  Sharkeys  Bend  between  the  Brick  Yard  and  Smiths  Bend,  the 
required  depth  of  8  feet  had  been  obtained,  and  the  steamboats  and 
tugs  towing  canal  boats  could  easily  ascend  to  the  public  wharf  on  the 
right  bank  in  the  basin  at  Yergennes,  and  the  improvement,  so  far  as 
it  would  subserve  the  general  commerce  of  Yergennes,  was  completed. 
The  only  rock  excavated  to  that  date  was  1,559  cubic  yards  from  the 
limestone  ledge  opposite  the  reform  school  wharf,  1,400  feet  below 
the  public  landing. 

The  project  of  1872  embraced  the  making  of  a  channel  100  feet  wide 
above  the  public  landing  and  on  the  opposite,  left,  or  west  bank  as  far 
up  ^^as  the  horsenail  company's  whi^  at  the  foot  of  the  falls,"  by 
dredging  <<silt  and  sawmill  debris,"  but  in  1891  it  was  found  that  the 
cutting  of  such  a  channel  to  the  horsenail  company's  wharf  would 
require  the  excavation  of  a  thickness  of  about  4  feet  of  solid  slate  rock. 

August  24, 1894,  a  project  was  approved  to  apply  the  sum  of  $5,000 
then  available  to  rock  excavation,  and  October  15,  1894,  a  contract 
was  made  by  the  officer  then  in  charge  with  Lynch  &  Hannan,  of 
Ogdensburg,  "S.  Y.,  and  approved  October  23,  1894,  for  excavating 
al^ut  1,160  cubic  yards  of  rock  under  the  project,  to  cut  a  channel 
above  the  public  landing  to  the  horsenail  company's  wharf.  June 
24, 1896,  the  officer  then  in  charge  reported  this  project  to  cut  this 
channel  above  the  public  landing  to  that  company's  wharf  by  rock 
excavation  in  his  opinion  worthy  of  prosecution,  and  a  project  sub- 
mitted by  him  to  apply  $5,000  appropriated  June  3, 1896,  to  rock  exca- 
vation in  continuation  of  that  project,  was  approved  July  6, 1896. 

Rock  excavation  above  the  public  landing  under  the  contract  of 
October  15, 1894,  at  $5  per  cubic  yard  was  commenced  June  25, 1896, 
and  the  contract  was  completed  by  the  excavation  of  1,160  cubic  yards 
September  19, 1896. 

By  open-market  transaction  after  ten  days'  advertisement,  to  take 
advantage  of  the  presence  of  the  plant  at  the  locality.  Lynch  &  Han- 
nan were  engaged  by  written  prox>osal  and  written  acceptance  to  con- 
tinue, on  the  completion  of  their  contract  of  October  15, 1894,  the  rock 
excavation  under  the  appropriation  of  June  3, 1896,  but  at  $4  per  cubic 
yard,  at  which  price  they  excavated  1,010J  cubic  yards  of  rock  to  Octo- 
ber 22, 1896,  when  work  was  stopped  by  the  near  exhaustion  of  funds. 

The  excavation  of  the  foregoing  2,170}  cubic  yards  of  rock  by  Lynch 
&  Hannan  above  the  public  landing,  has  obtained  a  channel  8  feet  deep, 
40  feet  wide,  and  350  feet  long,  extending  to  the  lower  corner  of  the 
horsenail  company's  wharf. 

The  freight  received  by  the  horsenail  company  by  boat  is  reported 
to  amount  to  700  tons  annually,  and  the  output  shipped  by  boat  to 
amount  to  225  tons  annually;  total,  925  tons. 
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In  the  several  localities  below  Yergennes  where  dredging  was  last 
done  in  1891,  considerable  shoaling  has  occurred,  and  October  22  to 
November  4, 1896,  3,196  cnbic  yards  of  sand  and  silt  were  redredged 
from  the  channel  at  Bull  Brook  Bend,  and  1,330  cnbic  yards  of  the  same 
material  from  the  channel  at  Grittenden  Bend,  by  employing  the  con- 
tractors' plant  by  the  day,  at  an  expcDditnre  of  $787.50. 

The  excavation  of  2,170^  cnbic  yards  of  rock  from  the  channel  above 
the  public  landing,  and  the  redredgingf  of  4,526  cnbic  yards  of  sand 
and  silt  from  Bull  Brook  Bend  and  Crittenden  Bend,  comprise,  with 
the  survey  of  the  shoals,  all  the  work  of  the  fiscal  year. 

In  redredging  at  Bull  Brook  Bend,  Sharkeys  Bend,  Brick  Yard, 
Dead  Greek,  Grittenden  Bend,  and  at  the  mouth,  it  is  estimated  that 
$5,000  can  be  advantageously  applied  to  June  30, 1899. 

Otter  Creek  ia  in  the  ooUection  district  of  Burlington,  Vt. 

Money  statement. 

JnlyLlSee,  balance  nnexpended $11,028.94 

Jnne  do,  1897,  amount  expended  during  fiscal  year 11,020.46 

July  1, 18d7,  balance  unexpended 8.48 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 248. 40 

Amount  thatcan  be  profitably  expended  in  fiscalyear  ending  June  SO,  1899  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


JppropriaUom, 


Data. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

Jhha  10  1872     «.. •••*.•.. 

$10,000.00 
5,000.00 
8,000.00 
5,000.00 
2,000.00 
2.000.00 

$10,000.00 
15,000.00 
23,000.00 
28,000.00 
80,000.00 
82.000.00 

AQgnBt2,1882 

$2,000.00 
2,500.00 
6,000.00 

10,090.00 
6.000.00 
6.000.00 

$34,000.00 

Marob8,1876 

June  18,  1878 

AniruHt  11  1888 ... 

36, 500. 00 

July  13,  1802 

41, 500. 00 

March  8  1879    

61. 600. 00 

Jane  14.  1880 

August  17, 1884 

66,500.00 

Mflioh  Su  1881 

June  8, 1806 

61,600.00 

OOMMBBGIAIi  ITATIBTICS. 

Statement  ef  veeeeU  at  Otter  Creek,  Vermont,  for  year  1896. 


Oharaotar  of  enlk 

Arrivals. 

Departures. 

Vnmber. 

Tons. 

Number. 

Tons. 

TJnriffced • 

45 

6 

60 

400 

4,668 
400 
402 

4.600 

46 

6 
60 

898 

4.663 

aS!?!^.::::::::::::::::::::::::::;::::::::::::.::::::::.:.: 

Steam  tnga • ...**T.ir««..^- 

400 
462 

BtfMun  TOMoln.. ....•..........•■••■■........••.•.• 

4,460 

Total 

601 

10.016 

499 

9.966 

ArriviOe  and  ekipmenU,  1896. 

Glass  of  goods. 

Not  tons. 

Class  of  goods. 

Net  tons. 

Coal                    

6,000 

2.862 
800 
460 

Kafls 

260 

Qeneral  nwohandise  .................. 

200 

Iron 

Total 

TTaftHw                

9,062 

Decrease  since  last  year,  973  tons. 

The  foregoing  commercial  statistics  were  Aimished  by  Hon.  B.  B.  Smalley^  eol- 
laotor  of  oustomsy  Borlingtoiiy  Yt. 
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N  N  13. 

IMPROVEMENT  OF  NARROWS  OP  LAKE  CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

This  improvement  has  embraced  the  deepening  to  12  feet  and  the 
widening  of  the  channel  at  the  six  following  localities  in  the  15  miles 
of  the  narrows,  extending  from  Whitehall,  N.  Y.,  the  northern  terminus 
of  the  Ghamplain  Ganal,  north  to  Benson  Landing,  Vt.,  to  permit  safe 
and  easy  navigation  by  tugs  having  a  draft  of  8^  to  10  feet  which  tow 
an  average  of  about  17,  and  not  infreqnently  as  many  as  25  canal  boats 
at  onee. 

1.  In  Whitehall  Harbor  extending  about  1  mile  to  the  ^' Elbow," 
dredged  in  1889  and  having  shoaled  1  to  2  feet,  22,681  cubic  yards  of 
mud  and  silt  and  48  cubic  yards  of  logs  were  redredged  from  it  in  1896. 

2.  At  Gedar  Mountain,  within  2^  miles  south  of  Benson  Landing, 
dredged  in  1889. 

3.  At  Kenyon  Bay,  within  1^  miles  south  of  Benson  Landing, 
dredged  in  1887  and  1888. 

4.  At  South  Bay  Bend  dredged  in  1893. 

5.  At  Beacon  No.  3  dredged  in  1893. 

6.  At  Chiltons  Bend  dreaged  in  1893. 

During  the  fiscal  year  22,681  cubic  yards  of  mud  and  silt  and  48  cubic 
yards  of  logs  were  dredged  from  the  channel  extending  from  White- 
hall Harbor  to  and  including  the  "Elbow,"  under  a  contract  with  Lynch 
&  Hannan,  of  Ogdensburg,  K.  Y.,  to  August  26, 1896,  when  the  contract 
was  completed  and  work  suspended  from  the  exhaustion  of  fiinds. 

An  examination  of  the  15  miles  of  channel  from  Whitehall  to  Ben- 
son Landing,  made  by  Assistant  Engineer  John  G.  Ghurchill,  jr., 
immediately  upon  the  completion  of  the  above  work,  shows  that  the 
channel  in  Whitehall  Harbor  and  thence  to  the  "Elbow"  has  shoaled 
1  to  2  feet  since  it  was  dredged  in  1889,  that  at  Gedar  Mountain  the 
channel  has  shoaled  about  2  feet  for  a  length  of  1,600  feet  and. width  of 
100  feet  since  it  was  dredged  to  the  depth  of  12  feet  and  width  of  200 
feet  in  1889,  and  that  at  Kenyon  Bay  the  channel  has  shoaled  1  foot 
over  its  entire  width  of  200  feet  and  length  of  1  mile  which  was  dredged 
to  12  feet  in  1887  and  1888. 

To  restore  the  channel  at  these  localities  to  the  depth  of  12  feet  and 
width  of  about  100  feet  (the  full  width  of  the  waterway  from  Whitehall 
to  the  "Elbow,"  150  feet  at  the  "Elbow"),  and  to  the  width  of  200  feet 
at  Gedar  Mountain  and  Kenyon  Bay,  Mr.  Ghurchill  estimates  will 
require  dredging: 

In  WhitehaU  Harbor  and  to  and  at  the  '<£lbow,'^ cnbio  yards..    8, 000 

At  Cedar  Mountain do....  12,000 

At  Kenyon  Bay do....  40,000 

Total  redredging  required  in  maintenance  of  former  improvement, 
onbic  yards  in  situ 60,000 

Mr.  Ohurchill's  report  shows  further  that  within  the  limit  of  15  miles 
from  Whitehall  to  Benson  Landing,  embraced  by  the  original  project, 
an  extension  of  the  improvement  is  needful  for  the  towing  of  these 
flotillas  of  canal  boats  at  the  following  localities: 

1.  About  2,000  feet  above  Beacon  Ko.  9  (No.  1  old  number),  1|  miles 
from  Whitehall,  at  a  shoal  about  1,400  feet  long  with  a  depth  of  10  to 
Hi  feet,  to  obtain  a  channel  12  feet  deep  and  150  feet  wide  will  require 
the  dredging  of  12,000  cubic  yards.  While  the  tugs  strike  there  only 
at  extreme  low  water  the  depth  of  12  feet  specified  in  the  project  is 
needful  for  tugs  hauling  such  heavy  tows. 
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2.  About  2  miles  below  Whitehall,  opposite  the  drawbridge  at  Sonth 
Bay  Bend,  when  heavy  sonth  winds,  which  are  frequent,  blow  out  of 
the  bay,  tows  passing  each  other  collide  the  one  or  the  other  with  the 
bank,  and  the  channel  formerly  dredged  should  be  widened  about  20 
feet  for  about  600  feet  along  the  Vermont  shore,  requiring  the  dredging 
of  about  6,400  cubic  yards. 

3.  At  Ghubbs  Dock,  Beacon  Ko.  12,  6  miles  from  Whitehall,  the 
natural  channel  has  narrowed  by  shoaling  along  the  Vermont  shore  so 
that  delays  and  expense  are  entailed  upon  tows  by  collision  with  the 
east  bank,  to  avoid  which  the  channel  there  should  be  widened  and 
deepened  by  the  removal  of  about  14,000  cubic  yards. 

4.  Below  Beacon  No.  8,  at  the  bluffs  known  as  the  "Narrows,"  about 
8  miles  from  Whitehall,  the  long  tows  after  passing  the  bend  just 
above  the  "Narrows"  are  sometimes  blown  against  the  point  of  rock 
on  the  west  bank  by  the  strong  south  winds  which  prevail,  causing 
damage  to  the  boats.  Needful  relief  of  the  boats  from  this  difficulty 
can  be  best  obtained  by  cutting  off  the  bend  and  straightening  the 
approach  by  the  removal  of  about  11,000  cubic  yards. 

The  estimated  aggregate  amount  of  dredging  requisite  to  extend  the 
improvement  to  embrace  these  four  localities  is  42,400  cubic  yards, 
measured  in  place. 

At  Puts  Bock,  a  few  hundred  feet  below  the  "Elbow,"  the  waterway 
is  about  100  feet  wide  between  bluffs  of  rock,  and  the  damage  which 
boats  suffer  by  colliding  against  the  rocky  New  York  shore  could  be 
prevented  or  lessened  by  Siting  fender  timbers  to  protect  them  from 
the  rough  face  of  the  rock  as  piles  can  not  be  driven. 

Fender  piles  driven  along  the  rocky  bluffs  for  about  60  feet  at  the 
"Narrows,"  below  Beacon  No.  8,  and  for  about  30  feet  at  Pulpit  Point, 
would  prevent  or  diminish  injury  to  boats  when  they,  in  such  long 
tows,  unavoidably  collide  with  these  rocks  that  rise  directly  from  the 
bold  channel. 

For  dredging  about  100,000  cubic  yards  (60,000  in  maintenance  of 
former  improvement  and  40,000  in  extending  it  to  the  four  other 
localities  above  named),  for  protection  of  vessels  from  the  rocky  banks, 
and  for  maintenance,  the  sum  of  $25,000  can  be  profitably  expended 
to  June  30, 1899. 

These  facts  are  presented  in  this  report  by  authority  from  the  Ohief 
of  Engineers  of  October  10, 1896. 

Whitehall  is  in  the  opUeotion  distriot  of  Plattsborg,  N.  T. 

Money  statement. 

July  1,1896,  balance  unexpended.. 15,279.75 

June  30, 1897,  amount  expended  daring  fiscal  year 5,264.24 

July  1, 1897,  balance  unexpended 15.51 

(  Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  JnneSO,  1899    25, 000. 00 
<  Submitted  in  conipliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18(56  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriat§d. 


▲moont.    Aggregsto. 


Aetof— 

AagoBt6,1886.. 
Avgnstll.  1888. 
JnlylS.  18d2.... 


$30,000.00 
15,000.00 
18,500.00 


180,000.00 
45,000.00 
68,500.00 
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COMMERCIAL  STATISTICS. 

Numher  of  hoaU  wad  tows  and  tonnage  thai  pMsed  into  and  out  of  Whitehall  Harbor, 
New  York,  during  the  year  1896. 

Whole  number  of  tows 252 

Average  namber  of  boats  in  a  tow i 16 

Total  boats  towed 4,032 

Total  tonnage 604,800 

Estimated  value  of  cargoes $4,233,600 


N  N  14. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  in  Henderson  Harhor^  New  TorJc. — In  July,  1896,  complaint  was 
made  of  ^'a  troublesome  wreck  rex)orted  as  obstructing  Henderson 
Harbor,  New  York."  It  was  immediately  examined,  and  found  to 
consist  of  an  old  canal  boat,  which,  with  its  cargo  of  60  to  70  tons  of 
stone,  had  been  sunk  at  the  end  of  a  wharf,  for  the  purpose  of  forming 
an  extension  to  the  wharf  by  the  owner  of  the  wharf  and  adjacent 
hotel.  In  August,  1893,  in  a  storm,  the  boat  drifted  so  as  to  project 
about  30  feet  outside  the  line  of  the  wharf,  in  12^  feet  of  water,  with 
about  3J  feet  of  water  over  its  bow  and  with  its  stern  about  18  inches 
out  of  water. 

The  harbor  is  2,000  feet  wide.  Vessels  entering  it  for  reftige  and  the 
few  vessels  engaged  in  the  commerce  of  the  harbor  did  not  need  to  go 
near  the  wreck.  The  only  vessels  touching  the  wharf  near  which  it  lies 
are  pleasure  craft,  which  go  there  only  during  the  short  season  while 
the  hotel  is  open  for  summer  guests.  It  was  therefore  reported  that 
the  wreck  appeared  to  form  no  obstruction  to  public  navigation. 

By  direction  of  the  Secretary  of  War  (Ind.  of  August  5, 1896)  the 
wreck  was  entirely  removed.  Work  commenced  September  17  and  was 
completed  November  17, 1896,  by  W.  A.  Hovey  &  Co.  by  open-market 
transaction,  all  the  proposals  in  response  to  ten  days'  advertisement 
having  been  rejected.  The  cost  was  $300,  and  was  defrayed  from  an 
allotment  from  the  permanent  indefinite  appropriation  for  <^  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation." 


N  N  15. 

PRELIMINART  EXAMINATION  OF  MOHAWK  RIVER,  NEW  YORK,  BETWEEN 
ROME  AND  TOWN  OF  SCHUYLER. 

(Printed  in  House  Doo.  No.  92,  Fifty-fourth  Congrees,  seoond  aeealon.] 

Offiob  of  the  Ohief  OF  Engineers,    - 
United  States  Army, 
Washington,  D.  0.,  December  5, 1896. 
Sir:  T  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  13, 1896,  b^  Mj^.  W.  S.  Stanton,  Corps  of  Engineers, 
upon  preliminary  examination  of  Mohawk  River,  New  York,  between 
Home  and  the  town  of  Schuyler,  provided  for  by  the  river  and  harbor 
actof  Junes,  1896. 
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It  is  the  opinion  of  Major  Stanton  and  of  the  division  en^neer,  Col. 
John  M.  Wilson,  Corps  of  Engineers,  that  this  portion  of  the  Mohawk 
Eiver  is  not  worthy  of  improvement  by  the  General  Government. 
I  concur  in  the  views  of  these  officers. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.,  Chief  of  Engineer$» 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  maj.  w.  s.  stanton,  corps  op  engineers. 

United  States  Engineer  Opfioe, 

Oswego,  N.  T.,  November  13j  1696. 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  '^the  Mohawk  Eiver,  ]Sew  York,  between 
Eome  and  the  town  of  Schuyler,"  made  in  compliance  with  your  instruc- 
tions of  June  16,  in  accordance  with  a  requirement  of  section  8  of  the 
river  and  harbor  act  of  June  3, 1896. 

The  examination  was  made  September  17  to  21,  1896,  under  my 
instructions,  by  Mr.  John  C.  Churchill,  jr.,  assistant  engineer,  who  com- 
menced it  at  Eome  and  continued  it  to  Utica,  where,  about  3  miles 
from  Schuyler,  the  examination  was  concluded  by  my  instructions  to 
Mr.  Churchill,  upon  receipt  from  him  of  a  message  announcing  the  scope 
and  object  of  the  examination  in  the  intent  of  those  at  whose  solicita- 
tion the  item  requiring  it  was  inserted  in  the  act  above  cited. 

After  stating  that  "the  water  of  the  river  down  to  the  city  of  Eome 
is  entirely  utilized  during  the  season  of  navigation  by  the  Erie  Canal, 
there  being  a  State  dam  at  Eome  for  the  purpose  of  diverting  the  water 
to  the  canal;"  that  the  many  bends  in  the  river  "make  its  length 
between  Eome  and  Utica  about  43  miles,  while  the  distance  between 
those  points  by  railroad  is  15  miles,"  and  that  the  "channel  is  from  50 
to  75  feet  wide  from  Eome  to  Oriskany,  and  from  60  to  100  feet  wide 
between  Oriskany  and  Utica,"  Mr.  Churchill  reports : 

Jnst  below  the  State  dam  at  Rome  the  quantity  of  water  was  leas  than  1  oubio  foot 
per  second,  and  a  short  distance  above  Oriskany  the  flow  was  approximately  24 
cable  feet  per  second. 

This,  I  was  informed,  was  the  ordinary  snmmer  flow.  The  examination  firom  Oris- 
kany to  Utica  was  made  after  and  daring  a  heavy  rain,  which  raised  the  water  in 
the  stream  over  a  foot. 

Notwithstandinff  this  rise,  however,  difficnlty  was  enconntered  in  passing  over 
some  of  the  shoals  in  the  rowboat,  and  it  was  evident  that  the  same  conditions 
existed  in  ordinary  weather  as  above,  with  a  somewhat  increased  flow  of  water. 

At  Utica  the  scheme  which  was  contemplated  in  the  item  calling  for  the  examina- 
tion was  learned.  What  is  desired  is  the  catting  of  a  channel  between  the  bends  of 
the  Mohawk  River  in  front  of  the  city  of  Utica,  *  *  *  for  the  purpose  of  allow- 
ing the  old  river  bed  to  be  filled  up  and  encouraging  the  spread  of  the  city  of  Utica 
in  that  direction;  sJso  to  improve  the  sanitary  condition  of  the  city  by  cansing  the 
removal  of  the  sewer  outlets  to  the  new  channel,  the  snnmier  flow  of  the  river  being 
so  small  as  not  properly  to  carry  the  sewage  away. 

There  is  no  commerce  carried  on  the  Mohawk  River  now,  and  it  is  not  contemplated 
that  the  proposed  cut  will  provide  for  any. 

The  stretch  of  the  Mohawk  where  examination  has  been  required  by 
the  act  above  cited  is  not  only,  as  described  by  Mr.  Churchill,  unnavi- 
gable  itself,  but  furthermore,  is  separated  by  falls  at  Little  Falls  and 
at  Cohoes  and  by  dams  both  in  the  Mohawk  and  in  the  Hudson  firom 
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navigable  water  in  the  latter  river.    The  expenditure  of  money  npon  it 
conid,  therefore,  have  no  relation  to  navigation. 

At  my  inspection  of  the  river  at  Utica  on  the  2d  instant  I  found  the 
pnrpose  of  the  preliminary  examination  to  be,  avowedly,  as  stated  by 
Mr.  Churchill — to  provide  for  making  a  cut-oflf  that  would  move  the 
river  farther  from  Utica  to  permit  the  city  to  more  easily  extend  in 
that  direction,  and  to  make  its  condition  more  sanitary — ^which  enter- 
prise would  manifestly  benefit  the  municipality  of  Utica  exclusively. 

The  foregoing  facts  and  reasons  compel  me,  in  fulfillment  of  a  require- 
ment of  your  letter,  to  state  that  in  my  opinion  "  the  Mohawk  Eiver, 
New  York,  between  Rome  and  the  town  of  Schuyler,"  is  not  worthy  of 
improvement  by  the  Oeneral  Government. 

Kespectfnlly  submitted. 

W.  S.  Stanton, 
Major  J  Corps  of  Engineer $. 

Brig.  Gen.  W.  P.  ORAiaHiLL, 

Chief  of  Engineers  J  U.  B.  A. 

(Through  the  Division  Engineer.) 

[First  indonemaii.] 

Northeast  Division  Engineer  Offiob, 

Washingtonj  November  16y  1896. 
Bespectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  local  engineer,  I  concur  in  his  views 
that  "  the  Mohawk  River,  New  York,  between  Kome  and  the  town  of 
Schuyler^"  is  not  worthy  of  improvement  by  the  General  Government* 

John  M.  Wilson, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Northeast  DivtsUm, 


N  N  z6. 


PRELIMINARY  EXAMINATION  OF  BLACK  RIVER,  NEW  YORK,  TO  HARBOR 

AT  DEXTER. 

[Pzinted  in  Hoaae  Doo.  No.  148,  Tifty-fourth  CongnM,  leoond  MMion.] 

Office  of  the  Chief  of  Enqineers, 

United  States  Army, 
Washingtonj  D.  0.,  December  19, 1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  15, 1896,  by  Mjy.  W.  S.  Stanton,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Black  Biver,  New  York,  to 
harbor  at  Dexter,  made  in  compliance  with  requirements  of  the  river 
and  harbor  act  of  June  3, 1896. 

From  the  facts  and  reasons  presented,  Major  Stanton  is  of  the  opinion, 
which  is  concurred  in  by  the  division  engineer.  Col.  John  M.  Wilson, 
Corps  of  Engineers,  and  by  me,  that  this  locality  is  not  worthy  of 
improvement  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  P.  CRAiannx, 
Brig.  Oen.,  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


Digitized  by 


Google 


APPENDIX  N  N — REPORT  OP  MAJOR  STANTON.     3307 

report  op  haj.  w.  s.  stanton,  oorps  op  bnoineers. 

United  States  Engineer  Office, 

Oswegoy  N.  F.,  December  15y  1896. 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  '^  Black  Biver,  New  York,  to  harbor  at 
Dexter,"  made  in  compliance  with  yoar  instractions  of  Jane  16,  in 
accordance  with  a  requirement  of  section  8  of  the  river  and  harbor  act 
of  June  3, 1896. 

The  examination  was  made  October  26  and  27, 1896,  by  Mr.  William 
Pierson  Judson,  assistant  engineer.  At  its  conclusion  I  inspected  with 
him  the  shoals  where  the  improvement  of  the  channel  is  desired  by  the 
business  men  of  Dexter.  Mr.  Judson's  report  of  his  examination,  to 
which  attention  is  invited  for  information  in  detail,  is  herewith. 

The  river  flows  into  Black  Biver  Bay,  an  arm  of  Lake  Ontario,  join- 
ing the  lake  15  miles  from  the  head  of  the  St.  Lawrence.  The  bay  is  6 
miles  long  and  a  mile  to  a  mile  and  a  half  wide. 

From  its  mouth  at  the  head  of  the  bay  to  the  head  of  navigation  at 
Dexter  the  river  is  about  1  mile  long  and  has  a  channel  of  good  width, 
which,  Mr.  Judson  reports,  has  a  controlling  depth  of  7  feet  at  extreme 
low  stage  of  the  lake  over  a  bed,  near  Dexter,  of  ledge  rock.  In  their 
course  down  the  foothills  of  the  Adirondacks  the  river  and  its  princi- 
pal tributanes  are  reported  to  flow  through  a  soil  of  light,  sandy  loam, 
and  for  tlie  first  29  miles  above  Dexter  the  river  is  reported  to  have  an 
average  fall  of  16  feet  per  mile,  and  a  bed  and  banks  of  solid  rock. 
Through  this  sluice-like  and  rapidly  descending  channel  the  sand 
washed  from  the  foothills  is  quickly  swept  by  the  strong  current  into 
the  slack  water  of  the  bay,  where,  with  large  quantities  of  sawdust  and 
tan  bark  from  sawmills  and  tanneries  formerly  on  the  banks,  iti^has 
doubtless  formed  a  great  part  of  the  extensive  marsh  and  shoals  which 
occupy  the  upper  mile  and  a  half  of  the  bay  from  shore  to  shore.  (See 
Lake  Ontario  Coast  Chart  No.  1.) 

The  improvement  desired  by  the  manufacturers  and  other  business 
men  of  Dexter  is  the  obtainment  and  maintenance  through  these  shoals 
in  the  bay  of  a  channel  as  deep  as  that  in  the  mile  of  river  from  the 
shoals  up  to  Dexter — 7  feet  when  the  lake  is  at  zero  of  the  Oswego 
gauge. 

In  1836  to  1839  the  sum  of  $36,071.14  was  expended  by  the  United 
States  in  building  of  timber  and  stone  two  converging  jetties  to  scour  a 
channel  through  those  shoals,  and  in  1844,  by  a  ^rther  expenditure  of 
$3,000,  the  south  ietty  was  extended  390  feet.  A  north  jetty  4,700  feet 
long,  and  a  south  jetty  2,700  feet  long,  built  at  the  above  cost  of 
$39,071.14,  are  reported  to  have  increased  the  depth  4  or  5  feet,  and  to 
have  obtained  a  channel,  said  by  old  residents  of  Dexter  to  have  been 
navigable  for  vessels  of  about  6  or  7  feet  draft,  at  what  stage  of  the  lake 
they  can  not  state.  By  the  formation  of  a  shoal  below  the  jetties,  which 
naturally  followed  their  construction,  the  channel  reverted  to  its  former 
inadequate  depth. 

The  channel,  thus  for  a  time  improved,  was  straight,  and  the  north- 
erly of  two  channels  which  then  extended  from  the  mouth  of  the  river 
through  the  shoals  to  a  good  navigable  depth  in  the  bay  below  them. 
The  southerly  channel  was  circuitoas,  and  the  south  jetty  was  built 
across  its  head  near  the  mouth  of  the  river.  When  the  depth  on  the 
shoal  formed  below  the  jetties  became  less  than  the  depth  of  the  south 
channel,  the  south  jetty  was  cut  (where  it  crossed  that  channel),  and 
the  south  channel  was  used  by  vessels  until  it  in  turn  became  shoaler 
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than  the  north  channel,  when  the  use  of  the  latter  was  resnmed  and 
has  continued  to  this  time.  Meantime  the  shoaling  of  the  south  chan- 
nel continued  even  to  its  entire  obliteration  for  a  considerable  number 
of  hundred  feet  near  its  head,  where  no  trace  of  it  can  be  seen  in  the 
marsh  which  has  been  formea  where  vessels  passed  after  they  had 
abandoned  the  improved  channel. 

In  1873,  by  the  expenditure  of  $5,000  a  cut  35  feet  wide  and  7  feet 
deep  was  made  3,000  feet  in  length  through  the  shoal  below  the  jetties 
with  but  transient  effect,  as  anticipated  by  the  engineer  officer  then  in 
charge.  The  history  of  these  attempts  at  improvement  will  be  found 
on  pages  378  and  268  of  the  Annual  Keport  of  the  Ohief  of  Engineers, 
respectively,  for  1873  and  1874. 

Mr.  Judson,  who  also  then  surveyed  the  shoal,  reports  that  the  depth 
in  the  channel  on  its  crest  is  now  2^  feet  when  the  wat^r  surface  of 
Lake  Ontario  is  at  the  zero  of  the  Oswego  gauge,  and  that  the  crown 
of  the  shoal  is  500  feet  wider  in  the  channel  than  it  was  in  1873  and 
has  advanced  600  feet  down  the  bay  in  the  twenty-jthree  years  since 
that  date. 

The  slope  and  sandy  soil  of  the  upper  part  of  the  area  which  the 
river  drains,  and  the  short  length,  rapid  descent,  and  swift  current  of 
the  river  thence  to  the  bay,  are,  as  shown  by  the  above  record,  efficient 
causes  of  the  formation  of  shoals  in  the  slack  water  of  the  bay  which 
must  ever  be  contended  against  in  maintaining  a  navigable  channel 
through  them.  A  renewal  of  the  attempt  at  improvement  by  contrac- 
tion would  require,  to  be  successful,  a  great  extension  of  the  jetties  to 
push  the  deposit,  constantly  made  below  them,  down  the  bay  into 
deep  water,  as  their  lower  ends  are  now  about  3,200  feet  above  the 
12-foot  and  about  4,200  feet  above  the  18-foot  curve.  If  a  channel  of  the 
requisite  depth  were  obtained  by  dredging  without  contraction,  it  could 
be  maintained  only  byredredging  and  only  so  long  as  periodical  redredg 
ing  were  to  be  continued.  In  view  of  the  greater  shoaling  of  the 
southerly  channel,  even  to  the  entire  obliteration  of  a  considerable  part 
of  it  by  the  formation  of  a  marsh,  its  adoption  for  improvement  would 
not  be  a  promising  alternative. 

The  improvement  undertaken  in  1836  to  1844  was  in  the  era  of  canals 
and  before  activity  in  railway  construction.  Dexter  is  now  within  2 
miles  of  the  Cape  Vincent  branch  of  the  Borne,  Watertown  and  Ogdens- 
burg  Railroad,  and  is  16  miles  from  its  terminus  at  Cape  Vincent  on 
the  St.  Lawrence  River.  The  least  depth  in  the  channel  on  the  shoals — 
2i  feet  at  zero  of  the  Oswego  gauge— is  4|  feet  at  the  average  stage  of 
water  in  Lake  Ontario  and  5^  feet  at  the  average  higher  stage  in  June 
and  July.  Dexter  thus  has  now  such  advantages  for  transportation 
as  are  afforded  by  a  waterway  of  the  above  depths  and  by  a  railway  2 
miles  distant  It  is  reported  to  contain  1,300  inhabitants,  5  wood-pulp 
factories,  2  paper  mills,  a  woolen  mill,  and  2  lumber  mills,  employing 
about  250  men.  It  is  reported  to  receive  annually  about  17,050  tons  of 
raw  materials,  consisting  of  pulp  wood,  pulp,  sulphite,  and  brimstone, 
and  5,120  tons  of  coal.  The  annual  output  of  its  manufactories  is 
reported  to  be  about  8,000  tons  of  paper  and  wet  pulp. 

Were  the  desired  increase  in  the  depth  of  the  channel  on  the  shoals 
to  be  obtained  and  maintained  in  providing  for  these  raw  materials 
and  for  coal  cheaper  water  transportation  to  Dexter  without  lighter- 
ing, the  improvement  would  unquestionably  benefit  Dexter,  its  manu- 
factures, and,  in  some  degree,  its  vicinity,  but  the  benefits  of  the 
improvement  woald  be  limited  to  those  interests  and  to  that  locality, 
and  have  no  relation  to  general  commerce. 

Your  instructions  require  my  opinion  as  to  the  worthiness  of  the 
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desired  improvement,  and  the  facts  and  reasons  upon  which  it  is  based. 
From  the  foregoing;  facts,  and  for  the  reason  that  the  benefits  of  the 
improvement  would  inure  to  interests  no  greater  than  those  at  Dexter, 
and  would  not  extend  beyond  Dexter  and  its  immediate  vicinity^  and 
because  the  improvement  would  entail  not  only  the  cost  of  obtaining 
the  increased  depth  of  channel,  but  periodical  outlays  for  maintaining 
it,  it  is  my  opinion  that "  Black  River,  Kew  York,  to  harbor  at  Dexter^ 
is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major y  Corps  of  JEngineerg. 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  EngxTieerSj  U.  B.  A. 
(Through  the  Division  Engineer.) 


[First  indonement.) 

Forthbast  Division  Engineer  Offigb, 

Washington^  December  17 ^  1896, 
Besx>ectftilly  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  herein  by  the  local  engineer,  Maj.  W.  S.  Stan- 
ton, I  concur  in  his  opinion  that  ^<  Black  Kiver,  l^ew  York,  to  harbor 
at  Dexter"  is  not  wortiiy  of  improvement  by  the  General  Government. 

John  M.  Wilson, 
Colonel^  Corps  of  JSngineers^ 
Division  Engineer ^  Northeast  Division, 


BBPOKT  or  MB.  WHJJAM  PIBBSOK  JT7DSON;  ASSISTANT  ENOINBBB. 

n  UmTBD  States  Enoinkbr  Offigb, 

OmoegOf  N,  T,,  November  It,  1896, 

Sir:  I  have  the  honor  to  report  as  follows  apon  the  resnlts  of  the  prelimmary 
examination  of  the  "Black  River  to  harbor  at  Dexter,  N.  T./'  ealled  for  ui  riyer  and 
harbor  bill  of  1896. 

The  examination  was  made  Ootober  26-36, 1896. 

The  Black  River  enters  the  eastern  end  of  Lake  Ontario  thronsh  Black  River  Bay, 
an  arm  of  Henderson  Bay.  Dexter  is  situated  at  the  head  of  navigation,  1  mile 
npstream  from  the  oatlet  of  the  river  into  the  ba^,  and  is  a  growing  mannfactaring 
place,  with  a  population  of  1,S00.  Lake  navigation  is  here  limited  by  a  dam  11  feet 
high,  which  furnishes  power  for  the  Dexter  factories.  These  are  5  wood-pnlp  facto- 
ries, employing  about  175  men;  2  paper  mills,  employing  50  men;  a  small  woolen 
mill,  besides  2  lumber  mills  and  a  ooal  company,  which  together  employ  about  45 
men,  and  are  said  to  supply  the  surrounding  country  within  radii  of  6  to  20  mQes. 

During  the  past  Ave  years  the  average  annual  freight  reported  by  the  deputy  col- 
lector 01  the  port  to  have  been  brought  by  water  has  oeen  bv  68  steamers  and  barges, 
carrying  about  120  tons  each  of  Canadian  pulp  wood  and  33  similar  loads  of  coal  and  2 
of  sulphur,  equal  to  an  annual  aggregate  of  103  loads,  or  12,360  gross  tons,  of  freiffht. 
This  has  all  been  transferred  at  we  bar  and  brought  into  Dexter  by  lighters,  ft  is 
claimed,  and  with  apparent  reason,  that  these  quantities  would  be  doubled  or 
trebled  and  that  a  daily  line  of  passenger  steamers  would  run  to  the  Thousand 
Islands  if  the  entrance  to  the  harbor  were  deepened. 

The  navigable  depth  of  the  river  is  fixed  by  the  ledges  of  rock  forming  the  bed  of 
the  river  near  Dexter  at  7  feet  below  extreme  low  water  of  Lake  Ontario,  and  this 
is  the  greatest  depth  which  the  commerce  of  the  place  either  asks  or  needs  fer  the 
passage  of  the  classes  of  barges  and  vessels  which  are  best  adapted  to  the  local  busi- 
ness. The  present  obstructions  to  the  use  of  the  harbor  consist  of  shoals  formed 
outside  the  river  mouth  by  the  deposits  of  sand,  sawdust,  and  tan  bark  which  have 
been,  and  stiU  are,  brought  down  by  the  river  current  during  times  of  extreme 
freshet.  Although  the  law  forbidding  the  throwing  of  sawmill  waste  into  streams 
is  generally  obeyed,  the  deposits  of  sawdust  already  in  the  old  mill  ponds  of  the 
upper  river  and  in  the  bay  do  not  decay,  and  vast  additional  quantities  of  sand 
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come  into  the  ui>per  river  from  caying  banks,  which  in  many  oases  are  broken  off  by 
mill  owners  dnring  freshets  in  order  to  thus  enlarge  their  mill  ponds,  which  are 
also  sometimes  cleared  of  old  deposits  by  openings  made  for  that  purpose  in  their 
dams. 

In  March,  1896,  a  tract  of  sand  5  acres  in  extent  and  20  feet  in  depth  was  ent  oat 
by  the  river  aroand  Herrines  Dam,  near  Carthafi:e,  and  the  material  was  carried 
down  by  the  current,  thns  aoding  some  160,000  cnbic  yards  to  the  shoals  in  the  bay. 

This  free  movement  of  material  is  a  natural  result  of  the  character  of  tiie  riYer 
and  of  the  industries  which  have  long  made  use  of  its  many  water  powers. 

The  river  has  a  length  of  about  130  miles,  measured  along  its  course,  from  its 
mouth,  near  Dexter,  to  its  head  waters  among  the  Adirondack  lakes,  in  the  center 
of  Lewis  County,  74  miles  distant.  The  drainage  basin  of  the  river  and  of  its  tribu- 
taries has  an  aggregate  area  of  about  1,857  square  miles,  and  comprises  parts  of 
Jefferson,  Oneida,  I^wis,  Herkimer,  and  Hamilton  counties  of  northern  New  York. 
The  flow  from  about  275  square  miles  of  the  southern  part  of  this  area  is  diverted  to 
feed  the  Erie  Canal  at  Rome;  but  the  main  flow,  which  supplies  water  power  at 
Carthage,  Great  Bend,  Felts  Mills,  Black  River,  Watertowu,  Brown ville,  and  Dexter, 
is  (at  Watertowu)  about  1,030  cubic  feet  per  second  at  low  stage  of  a  diy  season  and 
about  9,960  cubic  feet  per  seoond  at  high  stage. 

This  flow,  if  confined  by  jetties,  is  sufficient  to  scour  and  to  maintain  a  channel  of 
navigable  depth  at  the  river  mouth. 

Above  Carthage  the  river  and  its  tributaries  (the  Moose,  Deer,  and  Beaver  being 
the  most  important  ones)  flow  through  a  region  whose  soil  is  largely  of  light,  sandy 
loam.  From  Carthage  to  the  bay  near  Dexter  the  distance  by  river  is  29^  miles  and 
the  fall  is  477  feet,  while  the  banks  and  bed  of  the  river  are  of  solid  rock.  In  this 
section  of  the  river  there  is  a  theoretical  water  power  at  ordinary  low  stage  of  70,000 
horsepower,  of  which  about  one-ten  th  is  developed  and  in  use.  These  figures  are  given 
in  that  part  of  the  Tenth  Census  of  the  United  States  relating  to  the  water  power  of 
New  York  State.  Some  of  the  tributaries  have  even  steeper  slopes  than  this,  and 
the  silt,  sand,  and  sawdust  which  they  brin^  to  the  river  are  quickly  carried  to  and 
beyond  the  mouth,  where  the  extensive  and  increasing  shoals  have  thus  been  formed 
in  what  was  once  the  deep  basin  in  the  bay. 

The  rate  of  this  increase  may  be  deduced  from  the  following  statement  of  the 
history  of  the  place : 

From  1886  to  1844  the  sum  of  $40,000  was  expended  by  the  United  States  in  con- 
structing converging  jetties  of  crib  work,  filled  with  loose  stones,  for  the  purpose  of 
confining  the  current  of  the  river,  and  thns  eroding  and  maintaining  a  cnannel 
through  the  bar.  The  north  jetty  (or  the  one  on  the  ri^ht  hand  going  out  of  the 
river)  was  made  4,700  feet  long,  and  the  south  one  2,700  feet  long.  The  distance 
between  their  shore  ends  was  1,250  feet,  from  which  they  converged  until,  at  the 
outer  end  of  the  south  jetty,  the  space  was  400  feet.  9 

Under  date  of  December,  1839,  Lieut.  J.  E.  Johnston,  of  the  Corps  of  Topographical 
Engineers,  reported  that  the  outer  cribs  sunk  during  that  season  were  plaoed  in  10 
feet  of  water :  that  the  efl^ct  of  the  jetties  had  been  to  deepen  the  channel  between 
them  4  or  5  leet,  and  that  there  was  then  9  to  10  feet  depth  between  the  jetties* 
These  depths  were  actual,  and  at  the  time  when  they  were  measured  the  lake  level 
was  at  2i  to  3  feet  above  the  plane  of  zero  of  the  United  States  engineer  gauge  at 
Oswego,  which  was  established  in  1838,  and  which  has  since  been  the  standard  for 
all  Lake  Ontario  harbor  gauges.  Its  zero  has  been  extreme  low-water  level  until 
1895  and  1896,  when  the  lake  surface  was  at  eight-tenths  foot  and  two-tenths  foot^ 
respectively,  below  this  zero. 

The  material  which  was  scoured  from  the  deepened  channel  was,  of  course,  depos- 
ited beyond  the  ends  of  the  jetties,  and,  as  they  were  not  extended  after  1844,  iJie 
entrance  was  in  a  few  years  so  reduced  in  depth  that  small  vessels  of  6  to  7  feet  draft 
could  not  use  it,  but  were  obliged  to  enter  by  the  way  of  the  circuitous  natural  pas- 
sage, known  as  ''  the  South  Channel,^'  which  ran  through  the  marsh  south  of  the 
jetty  channel,  and  which  entered  the  river  through  an  opening  which  was  cut  for 
that  purpose  in  the  south  jetty  near  its  inner  end. 

In  June,  1873,  the  writer  made  a  detailed  survey  and  map  of  the  vicinity,  which 
shows  that  the  shoal  in  front  of  the  ends  of  the  jetties  had  then  a  governing  depth 
of  2^  feet  below  zero  of  the  ORwego  gauge,  and  that  there  was  a  depth  of  3  feet  or 
less  for  about  100  feet  outward  irom  a  point  on  the  prolongation  of  the  center  line 
of  the  jetty  channel  1,400  feet  outside  the  outer  end  of  the  north  jetty.  Between 
the  jetties  the  depth  was  then  9  to  10  feet. 

Later  in  1873  $5,000,  which  had  already  been  appropriated  ''for  removing  the  bar,'' 
were  expended  in  a  out  3,000  feet  Ions,  35  feet  wide,  and  7  feet  deep  below  zero^ 
located  on  the  center  line  of  the  jetty  cnannel  prolonged  across  the  bar.  The  ens^* 
neer  officer  in  charge  anticipated  that  the  unprotected  cut  would  soon  fill  again, 
which  it  did,  leaving  no  lasting  effect. 

In  October,  1896,  it  is  found  that  the  orown  of  the  shoal  has  advanced  600  feet  &p- 
ther  into  the  bay  and  is  600  £Det  wider  than  in  1873^  there  now  being  a  governing 
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depth  of  2i  feet  below  sero  of  Oswego  gange  and  a  depth  of  3  feet  or  lees  for  abont 
600  feet  outward  firom  a  point  on  the  prolongation  of  the  center  line  1,700  feet  from 
the  outer  end  of  the  north  jetty.  Between  the  Jetties  the  depth  apx»ean  to  be  bnt 
little  changed  since  1873. 

This  increase  of  the  shoal  in  advance  of  the  Jetties  is,  howeyer,  less  marked  than 
have  been  the  changes  during  the  same  period  on  either  side  for  nearly  the  full  width 
of  the  bay,  which  is  here  about  a  mile  wide.  Across  this  whole  space  the  shoal  has 
advanced  as  much  or  more  by  the  deposit  of  vast  quantities  of  sand  and  of  water- 
logged sawdust  and  tan  bark.  These  materials  form  shiftiug  banks  and  islands, 
whose  exposed  parts  are  readily  moved  about  by  the  waves  and  currents,  as  well  as 
in  a  peculiar  manner,  which  is  not  known  to  the  writer  to  have  been  described  as 
occurring  elsewhere,  but  which  must  have  been  an  important  factor  in  the  distribu- 
tion of  these  shoals  over  so  wide  an  area.    It  is  as  follows : 

During  this  examination  (on  October  27  and  28, 1896)  sand  was  found  floating  freely 
upon  the  surface  of  the  water,  and  was  seen  to  be  thus  transported  to  a  distance  of  a 
quarter  of  a  mile  or  less  from  its  starting  places. 

During  a  calm  time,  when  the  water  of  the  bav  was  glassy,  it  was  observed  that 
abont  5  per  cent  of  the  area  for  about  1  BquATt  mile  of  open  water  was  covered  with 
floating  patches  of  clear  sand  varying  in  size  from  2  square  inches  to  8  square  inches 
each  in  area  and  generally  about  one-sixteenth  of  an  inch  thick. 

Each  group  was  formed  of  separate  particles  of  the  fine  quarts  and  silex  compos- 
ing the  adjacent  sand  islands  and  shoals,  and  all  continued  to  float  and  to  move  with 
the  slight  currents  until  shaken  by  the  ripples  of  a  breeze,  when  the  particles  were 
seen  to  separate  and  to  sink.  The  particles  of  sand  were  all  wet  and  appeared  to  be 
sustained  by  minute  bubbiss  of  air  imprisoned  amouf;  them.  No  sawdust  or  other 
buoyant  or  oily  material  of  any  kind  was  mixed  with  the  dear  sand,  which  waa  gen- 
erally of  coarse  grain.  Several  ounces  of  the  sand  were  gathered  from  the  surface 
of  the  water  at  a  quarter  of  a  mile  offshore  by  slipping  a  piece  of  paper  beneath  it. 
The  floating  sand  had  apparently  been  lifted  from  the  margins  of  the  adjacent  sand 
islands  and  beaches,  as  the  water  level  of  the  bay  was  raised  by  the  slight "  seiches" 
or  tidM  of  an  inch  or  two  rise  and  fall,  which  usually  occur  along  the  lake  at  about 
twenty-minute  intervals. 

Taking  the  thickness  of  the  layer  of  floating  sand  at  one  thirty-second  of  an  inch, 
only  one-half  the  observed  thickness,  it  is  computed  that  120  cubic  yards  of  sand 
were  thus  afloat  at  ones,  and  this  action  wonld  recur  many  times  on  every  calm  day. 

A  fixed  channel  can  only  be  made  through  this  shifting  mass  by  extending  one  or 
both  of  the  jetties  to  deep  water  and  again  extending  them  farther  when  the  eroded 
material  forms  a  new  shoal  beyond  them.  This  effect  might  be  produced  by  the 
north  Jettv  alone  if  the  existing  4,700  feet  of  it  were  rebuilt  to  3  feet  above  its  pres- 
ent top  (crom  which  three  courses  have  been  cut  and  stolen,  so  that  now  it  is  at 
about  extreme  low-water  line),  and  if  3,400  feet  of  new  extension  were  then  built 
out  to  tiie  present  8-foot  curve.  If  it  then  proved  that  both  jetties  were  needed,  as 
would  probably  be  the  case,  then  the  south  jetty  must  also  be  raised  and  5,400  feet 
must  be  added  to  it,  making  7,400  feet  of  old  work  to  be  raised  and  8,800  feet  of  new 
extensions  to  be  built. 

The  estimated  cost  of  these  works  in  even  the  eheax>est  form  wonld  be  so  great  as 
to  be  prohibitory. 

A  practicable  channel,  whose  first  cost  will  be  less  and  whose  maintenance  will  be 
less  difficult,  oan  be  made  on  the  general  line  of  the  natural  ''South  Channel"  by 
cutting  through  the  marsh  on  the  south  of  the  south  Jetty,  and  thus  reaching  by  a 
direct  line  the  naturally  deep  channel  from  Muscallonge  Creek  and  Soring  Creek, 
which  runs  close  along  the  south  shore  of  the  bay  and  around  Stores  Harbor  Point. 
By  direclinff  the  line  of  the  cut  toward  a  place  about  midway  between  Catfish  Point 
and  Stores  Harbor  Point,  its  outer  end  will  be  under  their  shelter  and  the  need  for 
protecting  Jetties  will  be  nearly  avoided. 

This  location  will  be  about  2,000  feet  shorter  than  the  natural  line  of  the  old 
**  South  Channel,"  and  will  be  5,600  feet  long.  *  •  *  This  location  is  aside  from 
the  main  current  of  the  river,  which  will  continue  to  pass  out  between  the  jetties, 
and  it  does  not  appear  that  the  silt,  sand,  and  sawdust  which  will  continue  to  come 
down  the  river  during  freshets  will  enter  the  proposed  cut  in  any  eonsiderable 
quantity. 

A  floating  shutter  to  close  the  passageway  through  the  old  south  jetty  during  times 
of  extreme  freshet  would  cost  about  WO,  and  would  have  a  good  effect. 

The  situation  and  the  material  are  peculiarly  toited  to  the  cheaper  use  of  m  suction 
dredge,  if  one  were  available. 

•  •••••  • 

BespeotftiUy  submitted. 

WM.  PlERflON  JUDSON, 

AMtisiani  Engineer, 
UbJ.  W.  S.  Stanton, 

Cerpe  of  Engineere,  U.  8.  A. 
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NN17. 

PRELIMINART  EXAMINATION  OF  HARBOR  AT  ALEXANDRIA  BAY, 

NEW  YORK. 

[Printed  in  House  Boo.  No.  205,  Fifty-lbnrth  Congress,  second  session.] 
OFFIOB  OF  THE  OHIBF  OF  ENGINEERS, 

United  States  Army, 
Wa-ahingtanj  D,  0.,  January  20^  1897. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  9,  1897,  by  Maj,  W.  S.  Stanton,  Corps  of  Engineers, 
giving  the  results  of  a  preliminary  examination  of  harbor  at  Alexandria 
Bay,  N.  T.,  provided  for  by  the  terms  of  the  river  and  harbor  act  of 
June  3,  1896. 

For  the  reasons  given  Major  Stanton  is  of  the  opinion,  which  is  con- 
curred in  by  the  division  engineer,  Col.  John  M.  Wilson,  Oorps  of 
Engineers,  and  by  me,  that  the  harbor  at  Alexandria  Bay  is  not  worthy 
of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  w.  s.  stanton,  oorps  of  engineers. 

United  States  Engineer  Office, 

Oswego^  N.  Y.,  January  P,  1897, 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  Alexandria  Bay,  N.  Y.,  made  in  compliance 
with  letter  of  August  20,  from  your  office,  and  in  accordance  with  a 
requirement  of  section  8  of  the  river  and  harbor  act  of  June  3, 1896: 

Alexandria  Bay  is  a  village  on  the  bank  of  the  St.  Lawrence  Biver, 
about  28  miles  below  Lake  Ontario. 

It  contains  about  1,200  inhabitants,  but  has  two  large  summer  hotels, 
and  being  at  a  picturesque  part  of  the  river  opposite  a  group  of  the 
Thousand  Islands,  upon  which  expensive  summer  residences  have  been 
built,  it  is  a  popular  summer  resort. 

The  president  and  trustees  of  the  village  state  that  during  the  season 
of  1895, 14,000  guests  registered  at  the  two  hotels,  and  that  with  the 
number  at  small  hotels  and  boarding  houses  upward  of  17,000  guests 
registered  in  the  village  in  that  season. 

The  hotels  and  the  principal  part  of  the  village  stand  on  a  small 
peninsula  extending  between  two  shallow  coves  to  deep  water  in  the 
river.    (See  blue  print  herewith.)  • 

The  large  number  of  passengers  and  the  supplies  for  the  hotels  car- 
ried by  the  steamers  that  touch  daily  in  passing  between  the  St.  Law- 
rence Kiver  and  Lake  Ontario  ports  of  the  United  States  and  Canada 
constitute  the  sole  transportation  of  any  importance  to  and  from  Alex- 
andria Bay.  This  transport  of  passengers  and  supplies  continues  only 
during  the  three  and  a  half  months  annually,  from  June  1  to  September 
15,  which  is  the  entire  period  when  the  St.  Lawrence  is  a  popular  route 
of  travel  and  the  large  hotels  in  the  village  receive  guests.  The  river 
front  between  the  two  coves  is  1,700  feet  long,  and  the  large  number  of 
guests  brought  by  the  steamers  are  landed  there  in  safety  during  the 
mild  season  while  the  hotels  are  open  and  the  travel  lasts. 

But  it  is  reported  that  in  that  time  steam  and  sailing  yachts  resort  to 

*  Not  printed. 
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Alexaodria  Bay  in  considerable  nnmbers  annually,  belonging,  some  to 
sammer  residents  of  the  Thousand  Islands,  some  on  the  Upper  Lakes, 
and  some  on  the  Atlantic  coast  It  is  also  said  that  there  are  owned  in 
the  vicinity  aboat  25  commercial  boats  and  yachts  for  charter  and  about 
20  scows  and  house  boats  for  small  local  traffic  or  for  use  for  pleasure 
during  the  season. 

The  river  is  deep,  its  bottom  is  rocky,  and  the  only  secure  anchorage 
or  mooring  for  these  quite  numerous  crafts,  used  chiefly  for  pleasure, 
and  all  sizes,  from  large  steam  yachts  down  to  naphtha  launches,  is  in 
the  two  coves,  which  have  muddy  bottoms  and  are  so  shallow  the  requi- 
site room  in  them  is  not  available.  The  improvement  contemplated  in 
the  request  for  the  preliminary  examination  is  the  dredging  of  these 
two  coves  to  the  depth  of  10  feet  to  provide  anchorage  for  those  mis- 
cellaneous crafts  during  the  travel  or  summer-resort  season. 

The  upper  cove  is  700  fSet  wide  at  its  mouth  and  extends  back  about 
600  feet  from  the  river.  Its  depth  is  about  10  feet  at  its  month,  2^  feet 
at  its  back  part,  and  4}  feet  midway.  The  lower  cove  is  730  feet  wide 
at  its  mouth,  and  extends  about  600  feet  back  from  the  river.  Its 
depth  is  about  10  feet  at  its  mouth,  about  1  foot  at  its  back  part,  and 
about  6  feet  midway.  If  dredged  a  small  [Stream  which  discharges 
into  it  might  cause  shoaling.  In  each  cove  a  rock  curtails  the  swing- 
ing room  for  vessels  at  anchor* 

The  dredging  of  these  coves  to  the  depth  of  10  feet  would  provide  in 
each  cove  a  good  and  useful  harbor  for  yachts  and  for  the  numerous 
smaller  pleasure  crafts  used  by  the  large  number  of  guests  at  Alex- 
andria Bay  in  the  summer,  and  would  doubtless  be  of  material  benefit 
to  the  hotel  and  all  other  local  interests  that  may  be  promoted  by  any 
increase  in  the  attractions  which  the  place  presents  to  summer  guests. 
Either  cove  would  be  a  very  cramped  area  for  the  swinging  of  even  one 
freight  barge  at  anchor,  and  as  the  depth  of  10  feet  would  not  be  suffi- 
cient to  admit  a  barge,  the  improvement,  if  made,  would  be  of  little 
benefit  in  stress  of  weather  to  the  large  transport  of  freight  on  the  St. 
Lawrence,  which  is  chiefly  by  the  steam  barge  towing  several  consorts. 

For  the  reason  that  the  dredging  of  these  coves  would  benefit  inter- 
ests almost  exclusively  local,  would  not  be  of  appreciable  benefit  to 
any  interest  during  about  eight  months  annually,  and  would  not  ^^  sub- 
serve the  general  commercial  and  navigation  interests  of  the  United 
States"  (section  231,  Eevised  Statutes),  Alexandria  Bay,  N.  T.,  is  not, 
in  my  opinion,  worthy  of  improvement  by  the  General  Government. 

Bespectfrdly  submitted. 

W.  S.  Stanton, 
MtyoTj  Oarp8  of  JBngineer$. 

Brig.  Gen.  W.  P.  Gbaiohill, 

Chief  of  Ungineersj  U.  8.  A. 

(Through  the  Division  Engineer.) 

[ITint  indonemeitt.] 

IToBTHSAST  Division  Enoinees  Office, 

Washingionj  January  12^  1897* 
Besi>ectfally  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  local  engineer  I  concur  in  his  views 
that  Alexandria  Bay,  N.  Y.,  is  not  worthy  of  improvement  by  the  Gen- 
eral Governments 

John  M.  Wilson, 
Colonel^  Corps  of  Engineers^ 
Division  Ungtneerj  Northeast  Division. 
BNO  97 ^208 
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N  N  l8. 

8UEVEY  OF  OAK  ORCHAED  HARBOE,  NEW  TOBX. 
[Printed  in  House  Boo.  No.  281,  Fifty-fourth  Gongreaa,  seoond  mssIoib.] 

Office  of  the  Ohief  of  Enoineebs, 

United  States  Abkt, 
Washington^  D.  0.,  February  6, 1897. 

Sib:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  January  26,  1897,  by  Maj.  W.  S.  Stanton.  Corps  of  Engineers, 
of  the  results  of  a  survey  of  Oak  Orchard  Harbor,  New  York,  made 
to  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  3, 
1896. 

Major  Stanton  submits  a  plan  for  making  available  the  depth  here- 
tofore obtained  at  the  harbor  entrance.  It  raovides  for  the  excavation 
of  a  channel  12  feet  deep  at  low  water,  150  feet  wide,  and  430  feet  long 
from  the  ends  of  the  piers  to  the  12-foot  curve  in  Lake  Ontario,  for 
dredging  between  piers  and  near  the  south  end  of  the  west  pier,  and 
for  repairs  to  piers.  The  cost  is  estimated  at  $10,500.  Bedredging 
would  be  necessary  from  time  to  time  to  maintain  the  channel  depth, 
and  about  $1,000  would  be  required  annually  for  maintenance  of  piers. 

The  cost  of  obtaining  a  depth  of  16  feet  at  low  water  and  width  of 
150  feet  from  the  lake  to  dee]^  water  within  the  harbor  is  estimated  at 
$38,000. 

In  transmitting  the  report  to  this  office  Major  Stanton  expressed  the 
opinion  that  further  improvement  by  the  General  Government  is  not 
justified  by  the  interests  of  the  very  meager  commerce  involved,  and 
that  the  locality  would  be  of  little  or  no  value  as  a  harbor  of  reftige. 
He  states,  however,  that  an  expenditure  of  $1,000  upon  the  repair  of 
the  two  piers  would  result  in  longer  preserving  the  present  channel 
depth  between  them. 

The  views  of  the  division  engineer,  Col.  John  M.  Wilson,  Corps  of 
Engineers,  upon  this  subject,  which  are  concurred  in  by  me,  are  as 
follows: 

For  the  reaaoDB  giyen  by  the  local  en^neer  in  his  report  herewith,  I  believe  that 
any  extended  improvement  of  Oak  Orchard  Harbor,  for  the  purpose  of  gaining  a 
greater  depth  than  that  heretofore  obtained  between  the  piers^  is  a  work  not  worthy 
to  be  nndertaken  by  the  United  States. 

I  think  that  it  woald  be  well  to  make  available  the  depth  heretofore  gained,  by 
removing  the  rock  to  a  depth  of  12  feet  out  to  the  12-foot  curve,  the  sand,  mud, 
V  etc.,  between  the  piers  and  near  south  end  of  w<         *  '  "  *      " 

t  piers  at  a  totai  cost  of  $10,500)  as  estimated,  but 
ngineer  in  his  report  of  January  26, 1897,  herewith, 

Very  respectfully,  your  obedient  servant, 

A.  Maoeenzib, 
Hon.  Daniel  S.  Lamont,  ^"^^S  Chief  of  SngineerM. 

Secretary  of  War» 


gravel,  etc.,  between  the  piers  and  near  south  end  of  west  pier,  and  to  repair  the 
present  piers  at  a  totai  cost  of  $10,500,  as  estimated,  but  not  recommended  by  the 
local  engineer  in  his  report  of  January  26, 1897,  herewith. 


BEPOBT  OP  MAlJ.  W.  S.  STANTON,  OOBPS  OP  EN0INEEBS. 

United  States  Enqineeb  Oppiob, 

OswegOy  N.  T.,  January  26^  1897. 
General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Oak  Orchard  Harbor,  New  York,  with  an  estimate  of  the  cost 
of  improvemeut,  made  in  compliance  with  a  requirement  of  section  9 
of  the  river  and  harbor  act  of  June  3,  and  with  your  instructionB  by 
letter  of  September  14, 1896. 
The  survey  was  made  by  Mr.  William  Pierson  Judson,  assistant 
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engineer,  whose  report  of  December  5, 1896,  with  plat*  and  estimate  of 
the  cost  of  improvement,  is  transmitted  herewith. 

The  harbor  is  Oak  Orchard  Greek,  which  flows  into  Lake  Ontario  32 
miles  west  firom  the  Oenesee  Biver.  From  the  landward  end  of  the 
piers  to  ^<Two  Bridges,^  where  it  divides  into  two  branches,  it  is  a  mile 
and  a  half  long  and  is  stated  in  the  published  reports  of  its  improve- 
ment to  be  12  to  20  feet  deep  and  120  feet  wide.  So  far  as  Mr.  Jndson's 
survey  extended,  800  feet  above  the  end  of  the  west  pier,  the  greatest 
width  of  the  natnral  channel  is  50  feet  between  the  15-foot  and  70  feet 
between  the  12-foot  contours  at  low  water.  Below  ^^Two  Bridges"  it 
usually  has  little,  if  any,  current  and  the  natural  depth  at  its  mouth  is 
reported  to  have  been  "only  ftom  2  to  4  feet." 

In  1836  work  was  commenced  under  a  project  for  the  improvement  of 
the  entrance  by  building  two  piers  nearly  parallel,  186  to  194  feet  apart, 
with  the  design  of  obtaining  the  requisite  increase  in  depth  between 
them  by  scour  by  the  current  in  freshets;  but  the  current  failed  to  suffi- 
ciently increase  the  depth,  and  dredging  was  resorted  to.  Beneath  a 
stratum  of  "sand,  mud,  gravel,  cobblestone, hard  clay,"  etc.,  a  ledge  of 
soft  red  sandstone  was  found,  and  its  excavation  was  in  turn  under- 
taken. 

To  1892,  when  the  last  expenditure  was  made,  $204,578.34  had  been 
expended  for  the  improvement  of  the  entrance,  in  builaing  piers,  dredg- 
ing, rock  excavation,  and  a  little  shore  protection. 

The  west  pier  is  1,300  feet  and  the  east  pier  1,010  feet  long,  both  built 
of  timber  cribs  filled  with  stone.  Between  the  piers  there  is  a  channel 
150  feet  wide  and  1,100  feet  long,  in  which  the  surface  of  the  rock  is  at 
an  average  depth  of  11.55  feet  below  low  water  of  Lake  Ontario  (zero 
of  the  Oswego  gauge). 

At  the  ends  of  the  piers  where  the  excavation  of  the  rock  ceased,  the 
rock  rises  abruptly  to  its  natural  surface,  9f  feet  below  low  water;  and 
this  surface  of  rock  slopes  in  the  first  430  feet  outside  the  piers  to  12 
feet  below  low  water.  At  low  water  the  15-foot  curve,  where  the  bot- 
tom is  of  stones,  is  780  feet  outside  the  ends  of  the  piers.  Between  the 
piers,  in  the  excavated  channel,  this  rocky  bed  is  overlaid  throughout 
its  length  of  1,100  feet  by  10,200  cubic  yards  of  sand,  mud,  clay,  and 
gravel,  having  an  average  thickness  of  20  inches,  which  reduces  the 
average  available  depth  of  water  in  the  channel  to  9.9  feet  at  low  water. 
The  present  controlling  depth  of  the  entrance  is  9.3  feet  at  low  water, 
and  is  at  the  outer  ends  of  the  piers  where  about  6  inches  of  sand  over- 
lies the  highest  part  of  the  rock  in  mid-channel.  This  quantity,  10,200 
cubic  yards,  is  measured  in  place,  and  is  the  excavation  necessary  to 
uncover  the  rock,  or  to  obtain  the  depth  of  12  feet  in  places,  here  and 
there,  where  the  surface  of  the  rock  is  below  that  depth. 

To  make  available  the  depth  hitherto  obtained  by  rock  excavation 
between  the  piers  there  wonld  be  requisite- 
Book  excavation  (soft  sandBtone) : 

For  a  channel  12  feet  deep  at  low  water,  150  feet  wide,  and  490  feet  long 

from  the  ends  of  the  piers  to  the  12-foot  curre.  3,450  cubic  yards,  at  $1.40.  $4, 830 
Sand,  mnd,  clay,  and  gravel  overlying  rock  in  channel  between  piers, 

10.200  cnbic  yards,  in  place,  at20  cents 2,040 

Mud  extending  700  feet  from  near  south  end  of  west  pier,  7,000  cubic 

yards,  in  place,  at  15  cents 1,060 

Total  for  excavation  and  dredging 7,920 

JPor repairing  piers 1,000 


Contingencies,  superintendence,  and  inspection,  about  18  per  cent,  say 1^580 

Total IpOO 

*  Not  printed. 
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By  the  expenditure,  then,  of  $10,500  the  avaUable  depth  in  a  channel 
150  feet  wide  woald  be  that  on  the  highest  parts  of  the  rocks,  here  and 
there,  along  in  the  channel  between  the  piers,  which  is  lOJ  feet  at  low 
water  (or  below  the  zero  of  the  Oswego  gauge),  and  an  average  of 
about  1  foot  would  be  left  over  the  rocky  bed  of  the  channel  for  shoal- 
ing before  the  depth  would  be  reduced  below  lOJ  feet.  So  far  as  the 
soundings  indicate,  taken  20  feet  apart  in  rows  100  feet  apart,  there  are 
only  eight  places  where  a  small  amount  of  rock  excavation  would  increase 
the  controlling  depth  over  the  rock  in  the  channel  between  the  piers  to 
11  feet  below  low  water. 

The  cost  of  maintenance  of  the  piers  at  Charlotte,  at  the  mouth  of  the 
Genesee  Eiver,  averaged  (including  sux)erintendence  and  office  expenses) 
in  twenty -five  years  98  cents  per  linear  foot  per  year.  If  the  main* 
tenance  of  the  2,310  linear  feet  of  piers  at  Oak  Orchard  cost  atone-half 
that  rate,  it  will  amount  to  about  $1,100  annually,  and  there  would . 
doubtless  be  besides  some  expense  for  redredgiug,  if  the  depth  of  lOJ 
feet  is  to  be  obtained  and  maintained. 

Mr.  Judson's  estimate,  amounting  to  $38,000,  for  obtaining  the  depth 
of  15  feet  at  low  water,  adapted  to  the  draft  (14  feet)  of  vessels  that 
can  pass  through  the  Welland  Canal,  embraces  excavating  12,000  cubic 
yards  of  the  soft  sandstone  at  80  cents  per  cubic  yard,  which,  in  his 
judgment,  based  on  his  own  observation  of  previous  work  upon  it,  is 
the  price  for  which  it  can  be  excavated  with  a  powerful  dredge.  For 
the  sandstone  which  was  last  excavated  at  Oak  Orchard  in  1892 
(Annual  Eeport  for  1892,  p.  2538),  the  price  paid  was  $1.40  per  cubic 
yard.  Should  a  lower  price  than  $1.40  per  cubic  yard  not  be  obtained 
for  the  rock  excavation,  the  total  cost  of  obtaining  the  depth  of  15  feet 
would  be  $45,200. 

In  the  estimate  of  $10,500  for  obtaining  an  available  depth  of  10^  feet, 
the  cost  of  excavating  the  sandstone  is  assumed  at  $1.40  per  cubic  yard, 
as  both  the  thickness  and  quantity  to  be  removed  are  small,  and  the 
excavation  being  all  in  the  lake  would  be  in  a  more  exposed  position 
than  in  the  channel  between  the  piers. 

Oak  Orchard  is  a  village  at  the  mouth  of  the  creek  and  about  3  miles 
from  the  Home,  Watertown  and  Ogdensburg  Kailroad.  It  contains  less 
than  100  inhabitants,  and  its  commerce  is  very  meager,  consisting,  by 
water,  of  posts,  shingles,  and  lumber,  in  the  quantities  consumed  within 
a  distance  of  about  10  or  12  miles. 

When  the  improvement  of  the  entrance  to  Oak  Orchard  Creek  was 
commenced  in  1836,  the  American  commerce  on  Lake  Ontario  consisted 
largely  of  salt  (from  Syracuse)  and  railroad  iron,  both  shipped  to  the 
West  from  Oswego,  and  of  wheat  shipped  from  the  West  to  the  large 
flouring  mills  on  the  Oswego  River,  driven  by  water  power.  Those 
products  were  carried  in  small  schooners  about 60  feet  long,  18  feet  beam, 
and  carrying  about  70  tons  of  cargo,  with  a  draft  of  about  5  feet.  In 
1838  a  schooner  was  built  at  Oswego,  about  100  feet  long,  20  feet  beam, 
capable  of  carrying  abont  230  to  240  tons,  or  about  7,000  bushels  of 
wheat,  and  was  the  largest  vessel  then  on  the  lake.  Oak  Orchard  Creek 
contained  room  for  a  good  number  of  vessels  of  that  size,  and  doubtless 
was  a  useful  harbor  of  refuge  for  vessels  of  that  size  and  class,  without 
steam  power,  in  the  storms  that  so  suddenly  arise. 

But  the  conditions  are  now  utterly  changed,  because  the  steam  barge 
has  driven  sailing  vessels,  both  large  and  small,  in  a  great  degree  from 
the  lake,  and  they  are  still  diminishing  in  number,  few  are  being  built, 
and  the  most  of  those  now  on  the  lake  are  old  and  belong  to  Canada. 

From  the  four  American  ports  on  Lake  Ontario,  Oswego,  Charlotte, 
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Little  Sodus,  and  Great  Sodus,  in  1895,  the  total  departures  in  tonnage 
amoanted  to  831,540  tons,  of  which  641,300  tons,  or  77  per  cent,  were 
of  steam,  and  only  190,248  tons,  or  23  per  cent^  were  of  sailing  vessels. 
Of  the  steam  tonnage,  including  steam  barges  and  their  consorts, 
339,548  tons,  or  53  per  cent,  were  Canadian,  and  301,752  tons,  or  47  per 
cent,  American,  while  of  the  sailing  tonnage  167,347  tons,  or  88  percent, 
were  Canadian,  and  22,901  tons,  or  only  12  per  cent,  were  American. 
A  single  steam  barge  now  will  carry  with  a  draft  of  13  J  feet  60,000  to 
65,000  bushels  of  wheat,  or  as  much  as  nine  sailing  vessels  of  the  size 
of  the  largest  on  Lake  Ontario  in  1838.  Grain  is  carried  mostly  in  the 
single  barge,  but  coal  and  lumber  by  a  steam  barge  towing  four  con- 
sorts, the  five  barges  carrying  about  3,000  tons  of  coal. 

So  while  in  1836,  when  the  improvement  of  the  entrance  of  Oak 
Orchard  Creek  was  commenced,  freight  on  the  lake  was  carried  chiefly 
if  not  wholly,  in  sailing  vessels,  and  those  vessels  were  all  small.  Only 
190,248  tons,  or  23  per  cent,  of  the  tonnage  now  clearing  from  the 
American  shore  is  of  sailing  vessels,  and  of  that  only  22,900  tons,  or  12 
per  cent,  is  American. 

The  channel  of  Oak  Orchard  Creek  is,  as  before  stated,  a  mile  and  a 
half  long,  and  its  width  is  much  less  than  the  length  of  a  steam  barge, 
and  masters  of  barges  say  that  were  its  entrance  deepened  they  would 
not  attempt  to  enter  it  for  shelter  on  account  of  its  exposed  situation, 
but  in  the  prevalent  northwesterly  or  westerly  winds  and  gales  that 
they  would,  when  bound  west,  seek  shelter  behind  Braddock  Point, 
where  there  is  a  good  lee  in  such  winds;  that  in  a  northeast  gale,  ii 
bound  east,  they  would  work  over  to  the  Canadian  shore  and  go  down 
the  lake  in  a  good  lee,  and  if  bound  west  and  caught  as  far  east  as 
Big  Sodus  they  would  either  work  over  to  the  Canadian  shore  or  run 
before  it;  in  an  east  gale,  if  bound  east,  it  might  be  necessary  to  run 
back  to  the  Niagara  River,  but  if  they  could  get  past  Charlotte  they 
would  have  a  pretty  good  lee  near  the  south  shore.  The  width  of  the 
lake  opposite  Oak  Orchard  is  40  miles,  the  distance  a  steamer  woxdd 
have  to  run  in  seeking  the  lee  of  the  opposite  shore. 

The  approach  to  Oak  Orchard  is  exposed,  because  it  is  on  a  straight 
stretch  of  shore,  which  is  the  most  northerly  part  of  the  southerly  shore 
of  the  lake. 

Thirty  two  miles  east  from  Oak  Orchard  is  the  port  of  Charlotte,  at 
the  mouth  of  the  Genesee  Eiver,  It  is  easy  of  approach  in  the  preva- 
lent northwesterly  and  westerly  gales,  because  in  a  bight  of  the  shore 
and  under  the  lee  of  and  6  miles  southeasterly  from  Braddock  Point. 
Masters  of  vessels  express  the  opinion  that  if  deepened  to  admit  vessels 
of  the  greatest  draft  on  the  lake,  the  harbor  of  Charlotte  would  make 
an  excellent  harbor  of  refuge.  It  is  the  most  westerly  of  the  ports  of 
any  importance  on  the  American  shore  of  the  lake,  and  its  situation  is 
advantageous,  both  b<^ause  it  is  easy  and  safe  to  approach  and  because 
it  is  about  midway  between  the  Welland  Canal  and  the  lower  end  of 
Lake  Ontario.  Its  tonnage  in  1895,  was  82  per  cent  of  the  tonnage  of 
Oswego,  and  for  4^  miles  above  the  piers  the  river  has  a  deep  channel 
twice  as  wide  as  the  channel  of  Oak  Orchard  Creek,  which,  from  all  the 
foregoing,  seems  to  be  of  importance  neither  for  its  commerce  nor  as  a 
har^r  of  refuge. 

Very  respectfully,  your  obedient  servant, 

W,  S.  Stanton, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers^  U.  8.  A. 
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bbport  of  mr.  william  pibbson  jud80k,  assistant  engineer. 

United  States  Engineek  Office, 

0$wego,  N.  Y,,  December  5,  1896. 

Snt:  I  have  the  honor  to  report  as  follows  upon  the  resnlts  of  the  survey  of  Oak 
Orchard  Harhor,  New  York,  called  for  in  river  and  harhor  hill  of  Jane  3,  1896: 

The  snrvey  was  made  Septemher  23-26.  1896. 

The  harhor  is  at  the  mouth  of  Oak  Orchard  Creek,  which  enters  Lake  Ontario 
ahout  30  miles  west  of  Charlotte  Harhor  (at  the  mouth  of  the  Genesee)  and  45  miles 
east  of  the  mouth  of  the  Niagara  River. 

Its  improvement  was  heeun  in  1836,  and  the  value  of  the  place  as  a  harhor  of 
refuge  has  heen  stated,  in  t£e  various  reports  since  that  date,  to  he  the  main  reason 
for  continninff  it. 

For  a  record  of  the  early  operations  which  form  the  hosis  of  the  present  works, 
reference  is  made  to  a  history,  prepared  hy  the  writer,  which  was  puolished  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1874  and  1876. 

The  present  works  consist  of  nearly  parallel  piers,  194  feet  apart  at  the  inner  ends 
and  186  feet  apart  at  the  outer  ends,  extending  northward  ahout  1,300  feet  into  the 
lake  to  the  9i-foot  onrve. 

This  and  all  other  depths  mentioned  in  this  report,  and  upon  the  map  of  the  sur- 
vey accompanying  it,  refer  to  the  plane  of  zero  of  the  United  States  standard  gauge 
at  Oswego,  which  was  estahlished  in  1838  with  its, zero  at  the  extreme  low- water 
plane  of  1819.  This  has  since  heen  extreme  low- water  level  of  Lake  Ontario,  except 
m  1895  and  1896.  It  is  2.27  feet  helow  the  mean  level  for  1860  to  1895.  These  piers 
consist  of  timher  crih  work^  filled  with  loose  stone  and  sunk  upon  the  natural  bot- 
tom. The  space  between  the  piers  has  been  excavated  to  an  average  depth  of  11.55 
feet  helow  zero,  the  last  excavation  being  made  in  1891.  But  this  work  has  been 
limited  to  the  snace  between  the  piers,  and  no  excavation  has  been  made  in  the  lake 
outside,  where  tne  governing  deptn  is  2  feet  less.  To  utilize  the  depth  made  between 
the  piers  would  have  required  the  extension  of  the  rock  excavation  200  feet  out  into 
the  lake ;  hut  this  has  not  been  done,  and  the  useful  depth  of  the  harbor  is  there- 
fore limited  by  the  gov.eming  depth  existing  Just  outside  the  line  of  the  pierheads, 
on  which  the  average  depths  are  9.4  feet  to  the  surface  of  the  loose  material  and  9.7 
feet  to  the  surface  of  the  rook. 

The  present  snrvey  was  made  with  borings  as  well  as  soundings  at  every  needful 
point,  in  order  to  determine  separately  the  quantities  of  rock  and  of  overlying  loose 
material  which  must  be  removed  to  give  15  feet  depth  below  zero  of  gauge  from  the 
lake  into  the  deep  creek  channel  within  the  harbor.  T^e  rock  at  this  place  is  a 
peculiarly  soft  red  sandstone  (locally  known  as  '^redborse'')^  which  a  powerful 
dredge  can  excavate  without  blasting.  Outside  the  piers  the  material  is  either  dear 
rock  or  rock  covered  by  fragments  of  stones. 

Between  the  piers  the  rock  exists  at  an  average  depth  of  11.55  feet,  but  oovered 
by  a  deposit  of  sand,  clay,  gravel,  and  mud  of  an  average  thickness  of  2i  feet. 
There  is  also  a  pile  of  broken  rock  lying  midway  between  the  inner  ends  of  the 
piers,  on  which  there  is  only  7.8  feet  depth,  and  which  is  said  to  have  been  struck 
several  times  hy  vessels. 

Inside  the  inner  ends  of  the  piers  no  rock  exists,  and  the  material  to  be  removed 
is  all  of  mud,  clay,  and  sand. 

From  the  basin  just  within  the  piers  the  channel  is  sheltered  hy  high  wooded 
hanks  and  has  a  navigable  width  and  a  depth  of  over  12  feet  for  about  2  miles 
upstream  to  the  place  called  Two  Bridges,  where  the  stream  divides  into  two  equal 
branches,  and  where  there  is  a  grain  storehouse,  which  was  used  (before  the  railroad 
was  built  a  mile  farther  south)  for  the  shipment  of  the  crops  from  the  surrounding 
region.  The  published  lake  survey  chart  shows  a  figure  ^'3''  as  being  the  channel 
depth  Just  within  the  mouth  of  the  creek,  at  a  point  where  the  writer  sounded  20 
feet  depth  in  1870  and  again  in  1896. 

To  make  a  cut  160  feet  wide  (keeping  about  20  feet  off  each  pier)  the  rarious 
quantities  of  excavation  and  their  estimated  costs  are  as  follows : 

Estimate, 

1.  Outside  the  pierheads  for   a  length  of  800  feet  and  width  of  150  feet, 

12,000  cubic  yards  of  soft  sandstone,  rock,  and  stone,  at  80  cents $9, 600 

2.  Between  the  piers,  1,300  feet  long  and  150  feet  wide,  overlying 

loose  material,  18,400  cubic  yards,  at  15  cents $2, 760 

Soft  sandstone  rook,  22,040  cubic  yards,  at  80  cents 17, 632 

^— — —  20, 399 

3.  South  of  inner  end  of  west  pier,  500  feet  long  and  150  feet  wide,  mud  and 

sandy  18,000  cubic  yards,  at  10  cents 1, 800 

31,792 
Contingencies  and  snpervision,  about  20  per  cent • 6, 208 

Total - 88,000 
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Sinee  1892  the  harbor  has  been  dreaded  by  sailors  beeanse  of  the  existence  in  the 
lake  off  the  harbor  of  an  iinlocated  sfaoal,  npon  which  the  burning  schooner  Pomeroy 
was  grounded  in  1892  aii«l  on  which  Hhe  lay  for  a  month  or  more.  Special  pains  were 
taken  to  find  and  identify  thin  Hhoal,  which  was  varioiiHly  de8(  ribed  as  being  far  out 
in  the  lake,  but  which  was  Anally  determined  to  be  aH  hIiowh  on  the  map  herewith.* 
Search  was  made  with  a  sweep,  and  a  shoal  with  9.8  feet  depth  whh  :onnd,  and  upon 
this  boats  were  anchored.  A  man  who  was  emplnyed  as  wat<-hman  on  the  wrecked 
vessel,  and  who  spent  most  of  the  time  on  her  while  she  wuh  on  the  shonl,  w:ih  then 
oaUed  upon,  and  iie  satisfied  himself  by  ranges  that  the  boats  were  in  the  position 
formerly  occnpied  by  the  wreck. 

The  place  is  800  feet  out  from  the  weat  pierhead  and  100  feet  west  of  its  line  pro- 
longed. The  usefulness  of  the  harbor  would  be  much  increased  if  this  dangerous 
■heal  were  marked  by  a  buoy. 

On  the  piers  there  are  three  points  at  which  there  is  nrtrent  need  of  immedinte 
repairs  to  prevent  serious  injury.  The  northeast  corner  of  the  west  pier  an<l  the 
northwest  corner  of  the  east  pier  are  each  broken  and  opened  below  water,  and  each 
needs  a  steel  plate  extending  2  feet  around  the  angle  on  each  face  and  14  feet  liom 
the  bottom  upward. 

Near  the  inner  end  of  the  west  pier,  227  fpet  to  340  feet  northward  from  the  inner 
angle,  at  about  the  junction  of*  the  pier  with  the  beach  line,  th  pier  has  been  nnder- 
mined  on  the  channel  face,  the  stcme  tilling  has  gone  out,  the  pier  has  settled  4^  feet 
toward  the  channel^  and  the  work  is  likely  to  he  breached  by  a  severe  storm.  If 
breached,  the  sand  from  the  west  beach  will  quickly  form  a  bar  clear  across  the 
channel  and  close  the  harbor.  The  cost  of  repairing  these  defects  is  estimated  at 
$1,000. 

The  commerce  of  the  harbor  for  the  calendar  year  1895  (as  reported  to  me  by  the 
light-house  keeper  with  the  agreement  of  the  deputy  collector  of  customs  of  the 
port)  was  as  follows:  Eleven  steamers,  of  a  total  tonnage  of  2.785  registered  tons;  25 
sailing  vessels,  of  a  total  tonnage  of  50^  registered  tons;  for  refuge,  3  sailing  vessels, 
of  a  total  tonnage  of  150  registered  tons ;  the  steamers  carrying  passengers  and  the 
sailing  craft  bringing  posts,  shingles,  and  lumber  for  the  supply  of  a  radius  of  10  to 
12  miles. 

There  is  no  apparent  reason  to  expect  any  material  increase  in  the  local  traffic 
unless  a  oompanv  (which  was  organized  for  the  purpose  in  1894)  should  build  a 
projected  railroad  from  the  Pennsylvania  coal  regions  to  Oak  Orchard  Harbor.  The 
main  reason  advanced  by  the  advocates  of  an  improvement  to  15  feet  depth  is  the 
general  need  of  the  passing  lake  commerce  for  a  harbor  of  refuge  here,  where  it 
would  be  used  by  vessels  and  towa  which  are  now  obliged  to  run  back  to  Charlotte 
or  to  the  Niagara  River. 

Respectfully  submitted* 

Wm.  Pisbson  Jxtdson, 

ICi^.  W.  S.  Staih'on, 

Car^  of  Engineer  $,  U.  8,  A* 


N  N  ig. 

SURVEY  OP  MISSISQUOI  RIVER,  VERMONT,  PROM  8WANT0N  TO  LAKE 

CHAMPLAIN. 

tPrlnted  hi  House  Boo.  No.  968,  Vifby-foorth  Congress,  soeond  aesslni.] 

Oppige  op  the  Ohiep  op  Bnoinebrs, 

United  States  Army, 
Waahingtony  D.  0.,  Jcmuary  30^  1897, 
Sir:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  January  23, 1897,  with  map  in  tnree  sheets,t  by  Maj.  W.  S.  Stan- 
ton, Corps  of  Engineers,  of  the  results  of  a  survey  of  Missisquoi  Eiver, 
Vermont,  from  Swanton  to  Lake  Ohamplain,  made  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

It  is  estimated  that  to  excavate  to  a  depth  of  4  feet  from  Swanton  to 
the  lake,  via  the  middle  mouth  of  the  Missisquoi,  would  cost  (43,000; 

•Not  printed. 

tKot  reprinted.    Printed  in  House  Doo.  No.  258,  Fifty-fourth  Congrew,  second 
■anion. 
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a  5*foot  depth  would  cost  (78,000,  and  a  6-foot  depth  $122,000.  Oon* 
siderable  expenditure  in  periodic  dredging  would  be  required  to  main- 
tain the  improyement. 

Major  Stanton  states  that  a  channel  depth  less  than  5  or  6  feet  would 
serve  only  a  minor  navigation  and  would  not  give  Swanton  the  benefit 
of  uninterrupted  navigation  by  the  Missisquoi,  via  the  Hudson  and  St. 
Lawrence  rivers,  for  heavy  traffic  in  bulk. 

The  middle  and  eastern  mouths  of  the  river  can  be  entered  only  from 
Canadian  water,  and  it  appears  that  dredging  through  the  bar  at  the 
outlet  of  the  middle  mouth  would  extend  a  few  feet  into  Canadian  ter* 
ritory.  The  western  mouth  could  be  entered  without  traversing  Cana- 
dian water,  but  the  improvement  of  this  mouth  would  increase  the 
estimated  cost  of  the  work  to  $45,586,  $82,253,  and  $127^739  for  depths 
of  4,  5,  and  6  feet,  respectively. 

In  transmitting  the  report  to  this  ofBce  Major  Stanton  expressed  the 
opinion  that  the  cost  of  the  proposed  improvement,  together  with  that 
of  maintenance,  would  be  greater  than  is  justified  by  the  interests  of 
commerce  involved.  The  division  engineer,  Ool.  John  M.  Wilson,  Oorps 
of  Engineers,  concurred  in  this  opinion. 

Very  respectfidly,  your  obedient  servant, 

A.  Maokenzie, 
Acting  Ohirfof  Engineen. 

Hon.  Daniel  S.  Lamont, 

Secretwry  of  War, 


bepobt  of  maj.  w.  8.  stanton,  oobps  of  enaineebs. 

'United  States  Enginebb  Offioe, 

OawegOj  If.  T.,  Ja/nuary  23^  1S97. 

Genebal:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  of  ^^  Missisquoi  Kiver,  Swanton  to  lake,"  Vermont^  with  an  esti- 
mate of  the  cost  of  improvement,  made  in  compliance  with  a  require- 
ment of  section  9  of  the  river  and  harbor  act  of  June  3,  and  of  letter 
fipom  your  office  of  September  5, 1896. 

Preliminary  to  the  survey  I  examined  the  river  from  Swanton  to  its 
mouth  in  Lake  Ohamplain,  accompanied  by  Mr.  F.  M.  Barstow,  assist- 
ant engineer,  by  whom  the  survey  was  made  October  6  to  19, 1896,  and 
whose  report  of  January  5, 1897,  with  estimate  and  plat  of  the  survey 
(in  three  sheets),  is  herewith  transmitted. 

Mr.  Barstow  reports  that  from  Swanton  to  the  lake  the  river  is  8 
miles  long;  that  its  width  is  200  to  650  and  averages  about  450  feet; 
that  its  bed,  excepting  considerable  slate  rook  in  the  first  mile  and  a 
half  below  Swanton,  is  of  fine  sand,  of  which  are  formed  shoals  of  great 
length,  upon  which  the  depth  in  several  places  is  only  a  few  inches,  but 
varies  generally  between  2  and  4  feet,  the  pools  between  the  shoals 
being  6  to  12  feet  deep;  that  shoals  of  this  fine  sand,  upon  which  the 
average  depth  of  water  is  about  18  inches,  extend  about  1,700  feet  into 
the  lake  beyond  the  mouth  of  the  river;  that  below  Swanton  the  water 
is  slack,  the  water  level  of  the  la^  extending  to  Swanton,  where  the 
river  flows  over  a  ledge  of  rocks,  where  the  slope  of  its  bed  commences, 
and  where  there  is  a  dam  across  it  providing  water  power  for  manu- 
factories. 

Below  Swanton  the  river,  then,  is  in  character  an  estuary,  where  are 
deposited  in  slack  water  the  large  volumes  of  sand  which  Mr.  Barstow 
reports  are  brought  down  by  the  current  from  the  sandy  soil  drained 
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by  the  river  above.  The  delta  month  is  an  indication  of  the  extent  to 
which  the  material  borne  down  by  this  river  and  through  the  estaary 
in  freshets  luis  obstructed  its  outlet  into  the  lake,  the  flow  obstructed 
by  the  deposit  in  front  of  the  original  single  mouth  seeking  less  ob- 
structed courses  and  forming  the  other  mouths. 

The  length  of  excavation  necessary  to  obtain  the  depth  of  4  feet  at 
low  water  in  Lake  Ohamplain  (when  the  surface  is  at  zero  on  the  gauges 
at  Burlington  and  Bouse  Point)  np  to  Swaiiton  is  about  3.7  miles  in 
sand  and  1,800  feet  in  rock,  making  a  little  more  than  4  miles;  to  obtain 
5  feet  it  is  4.6  miles  in  sand  and  2,600  feet  in  rock,  making  a  little  more 
tlian  5  miles;  and  to  obtain  6  feet  it  is  5.4  miles  in  sand  and  3,900  feet 
in  rock,  making  fully  6  miles  the  total  lengths  of  excavation  to  obtain 
4,  5,  and  6  feet  being  respectively  about  50,  62,  and  75  per  cent  of  the 
whole  distance  from  Swanton  to  the  mouth. 

Estimating  the  cost  of  dredging  the  sand  at  20  cents  per  cubic  yard, 
of  rock  excavation  at  $5  per  cubic  yard  for  the  thinnest  cutting  to 
obtain  a  depth  of  4  feet,  and  at  $4.50  and  $4  per  cubic  yard,  resx>ec- 
tively,  to  obtain  5  and  6  feet;  assuming  the  width  of  cut  in  rock  to  be 
40  feet  for  all  three  depths;  assuming  the  width  of  dredging  in  sand  to 
be  60  feet  for  a  depth  of  4  feet  and  70  feet  for  the  depths  of  5  and  6 
feet  in  the  river,  and  100  feet  for  all  three  depths  on  the  bar  in  t}ie 
lake,  the  estimated  cost,  including  an  allowance  of  only  10  per  cent  for 
sui>€arvision,  inspection,  office  expenses,  and  contingencies,  is: 

To  obtain  a  depth  of  4  feet $43,000 

To  obtain  a  depth  of  5  feet 78,000 

To  obtain  a  depth  of  6  feet 122,000 

In  addition  to  the  first  cost,  the  improvement  should  be  expected 
to  entail  for  maintenance  considerable  expenditure  for  redredging 
periodically  to  remove  from  so  long  a  cut  in  the  river,  sand  deposited 
in  it  by  freshets,  and  from  the  long  cut  through  the  bar  in  advance  of 
the.  mouth  not  only  the  deposit  by  freshets,  but  the  sand  which  would 
be  drifted  into  it  by  waves  in  the  lake. 

The  two  waterways  communicating  with  Lake  Ghamplain  are  through 
the  Ghamplain  Canal,  65  miles  long,  to  the  Hudson,  and  through  the 
Chambly  Canal  to  the  Richelieu  and  St.  Lawrence  rivers.  The  con- 
trolling depth  in  the  Champlain  Canal  is  now  ^  feet;  28  miles  of  it 
have  been  deepened  to  6  feet,  and  the  State  has  sanctioned  a  project 
to  deepen  it  to  7  feet.  In  the  Chambly  Canal  the  depth  over  the  lock 
sills  is  7  feet.  The  lake  is  closed  by  ice  usually  fix>m  about  December 
1  to  about  May  1.  Of  the  other  seven  months  it  is  at  its  low  stage 
about  three  months,  from  about  the  middle  of  July  to  about  the  middle 
of  October,  during  which  period  the  depth  up  to  Swanton  would  be 
only  that  obtained  and  maintained  at  the  above  cost.  A  less  depth 
than  5  or  6  feet  would  serve  only  a  minor  navigation  by  pleasure  or 
passenger  boats  and  other  small  craft  engaged  in  local  traffic,  and 
would  not  give  Swanton  the  benefit  of  uninterrupted  navigation  by 
the  Missisquoi  through,  fh>m,  and  to  the  Hudson  and  the  St.  Lawrence 
for  heavy  traffic  in  bulk. 

Swanton  is  reported  to  have  about  3,500  inhabitants,  a  marble  mill, 
grain  elevator,  grist,  saw,  and  planing  mills,  and  some  minor  plant,  and 
to  ship  and  receive  by  rail  annually  about  87,000  tons  of  freight.  It  is 
on  two  lines  of  railroad,  and  at  Swanton  Harbor,  in  Maquam  Bay,  Lake 
Champlain,  2  miles  from  the  village,  $70,500  have  been  expended  under 
a  project  for  the  construction  of  a  breakwater,  regarding  which  the 
latest  rexM>rt  is  on  pages  2455  to  2458  of  the  Annual  Report  of  the  Chief 
of  Engineers  fbr  1889. 
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The  Missisqnoi  Eiver  flows  into  that  part  of  Lake  Ohamplain  named 
Missisquoi  Bay,  and  so  near  the  northern  boundary  of  the  Uaited  States 
that  the  middle  and  easterly  months  can  be  entered  only  from  Canadian 
water.  The  estimates  which  have  been  given  are  the  cost  of  improve- 
ment if  the  middle  mouth  be  adopted,  and  it  appears  on  the  Ignited 
States  Coast  Survey  chart  No.  1  of  Lake  Champlain  that  the  dredging 
through  the  bar  would  extend  a  few  feet  into  Canadian  territory.  The 
westerly  mouth  could  be  entered  without  going  into  Canadian  water,  but 
improvement  by  that  mouth  would  cost  12,586,^4,253,  and  $5,739  more 
to  obtain  4,  5,  and  6  feet,  amounting,  respectively,  to  $45,586,  $82,253, 
and  $127,739. 

liespectfuUy  submitted. 

W.  S.  Stanton, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers,  U.  S.  A. 


BXPORT  OF  MR.  F.  M.  BARSTOW,  ABSIBTANT  XNGnrBBB. 

Burlington,  Vt.,  Januarf  5, 1897, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  Missis- 
qnui  River,  Vermont,  from  Swanton  to  Missisouoi  Bay,  Lake  Champlain : 

The  Missisquoi  River  rises  in  Lowell,  Vt.  Pursuing  a  northerly  ooune  it  crosses 
the  north  line  of  the  State  into  Canada,  where  it  receives  a  large  stream  from  the 
northeast.  After  ruuning  several  miles  in  Canada  it  returns  into  Vermont  about 
1  mile  west  from  the  northeast  comer  of  Riohford;  thence  it  flows  southwesterly 
through  the  comer  of  Berkshire,  where  it  receives  the  Trout  River,  into  Enosburg ; 
thence  westerly  through  Sheldon  into  Highgate;  then  bends  southerly  into  Swan- 
ton,  and  after  taking  a  circuit  of  several  miles  in  this  town  returns  into  Highgate, 
and  running  northwesterly  flows  by  three  distinct  mouths  into  Missisquoi  Bay,  Lake 
Champlain,  near  the  international  boundary  line.  Besides  those  mentioned  above, 
Black  Creek  and  Taylors  Branch  are  its  most  considerable  tributaries.  It  has  no 
tributaries  between  Swanton  and  the  lake,  not  even  a  brook. 

The  length  of  this  river  is  about  75  miles,  and  it  receives  the  waters  of  about  600 
square  miles  in  Vermont  and  probably  of  about  150  square  miles  in  Canada.  There 
are  several  falls  and  rapids  in  the  stream  above  Swanton,  but  the  river  is  generallv 
wide  and  shallow,  witn  moderate  current.  From  Swanton  to  the  lake  it  is  slack 
water,  and  if  a  channel  were  dredged  the  lake  would  set  back  to  Swanton,  filling 
the  channel  at  all  times. 

At  Swanton,  8  miles  from  its  mouth,  the  river  flows  over  a  ledge  of  rocks  on  which 
a  water-power  dam  is  built,  making  a  complete  interruption  to  navigation.  Below 
Swanton  the  river  flows  for  about  li  miles  between  bluff  banks  nearly  25  feet  high. 
At  this  point  the  banks  drop  to  from  4  to  8  feet  above  low  water,  and  are  overflowed 
during  the  spring  floods.  The  banks  do  not  appear  very  stable,  being  sand  and  sand 
loam.  Above  Swanton  for  several  miles  the  river  flows  through  a  light  sand  soil, 
which  is  continually  being  brought  down  and  deposited  in  the  slack  water  below 
Swanton. 

I  am  told,  in  time  of  flood,  that  if  a  pail  of  water  is  caught  at  the  dam  there  will 
be  an  inch  of  sand  in  the  bottom  after  settlement.  The  Swanton  Marble  Comi>an7 
use  about  6,000  cubic  ^ards  of  sand  annually  in  sawing  marble,  which  also  is  at 
present  allowed  to  run  into  the  river,  after  serving  its  purpose. 

The  bed  of  the  river,  where  not  rock,  is  composed  of  fine  sand,  whioh  shifts  about 
during  every  flood.  This  must  be  so,  as  I  found  an  almost  oontinnous  shoal  for  3 
miles  where  there  were  only  a  few  short  shoals  one  year  ago.  (Report  of  Capt. 
Smith  S.  Leach,  Corps  of  Engineers,  1895.  Report  Chief  of  Engineers  for  1895,  part 
5,  page  3243.)  The  bar  at  the  mouth  is  also  composed  of  fine  sand,  which  ohanges 
its  position  during  river  floods  and  also  during  severe  gales  on  the  lake.  Several 
places  were  pointed  out  to  me  by  seine  fishermen  where  the  channel  nsed  to  be 
through  the  bar. 

For  the  first  mile  and  a  half  below  Swanton  considerable  slate  rock  was  encoun- 
tered that  will  require  blasting  to  remove  it.  No  rock  was  encountered  elsewhere 
with  a  steel  bar  that  was  forcedby  hand  to  9  feet  below  low  water. 

From  Swanton  to  the  delta  the  river  is  usually  wide  and  shallow,  its  least  width 
being  200  feet,  increasing  to  a  maximum  width  of  650  feet,  its  approximate  average 
width  being  about  460  feet    The  present  prevailing  depth  is  from  2  to  4  fiset.    Tbb 
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prevailing  depth  is  interrupted  in  Beveral  places,  both  by  shoals  with  only  2  or  3 
inches  of  water  on  them  and  by  deeper  pools  with  from  6  to  12  feet  of  water.  The 
bar  at  the  month  extends  1,700  feet  into  the  lake,  the  average  depth  of  watw  on  it 
being  about  li  feet.    In  places,  however,  it  is  1\  feet  above  low- water  line. 

In  its  present  condition  there  can  be  practically  no  navigation  of  the  river,  as  it 
is  usually  closed  by  ice  from  December  1  to  May  1,  and  by  low  water  trom  the  middle 
of  July  to  the  middle  of  October.  It  is  usually  possible  to  use  the  river  for  vessels 
of  4i  feet  draft  for  a  short  time  during  May  and  June  of  seasons  of  extremely  hieh 
water,  and  it  is  now  so  used  during  these  months  to  a  small  extent  by  sail  vessels 
that  bring  a  few  loads  of  Isle  La  Motte  limestone  to  the  Swanton  marble  mill. 
These  vessels  are  of  6  feet  draft,  but  load  light  for  this  especial  trip.  The  entire 
navigation  of  the  river  is  now  confined  to  these  few  loads  of  stones  during  two 
months  of  the  year  and  to  a  few  small  light-draft  naphtha  pleasure  yachts. 

If  a  na^dgable  channel  were  provided  and  maintained,  it  might  be  utilized  by  the 
lake  sail  and  canal  boats,  usually  of  about  6  feet  draft,  to  bring  in  coal,  lumber, 
grain,  and  limestone,  and  to  take  out  rough  and  manufactured  marble. 

To  provide  a  channel  of  least  depth  of  4  feet  at  low-water  stage  from  the  foot  of 
the  rapids  at  Swanton  to  deep  water  in  the  lake  would  require  the  blasting  and 
removing  of  slate  rock  in  four  places,  af^gregatine  1,800  linear  feet,  and  dredging 
through  3.7  miles  of  sand  in  eleven  localities.  A  onannel  5  feet  deep  would  require 
the  removing  of  slate  rock  for  2,600  feet  in  four  places  and  dredging  through  4.6 
miles  of  sand  in  ten  places.  A  channel  6  feet  deep  would  require  the  removing  of 
slate  rock  for  3,900  feet  in  five  places,  and  dredging  through  5.4  miles  of  sana  in 
eleven  places. 

Any  channel  of  a  less  depth  than  6  feet  at  low- water  stage  would  seem  to  be  of  no 
commercial  importance,  as  the  Champlain  Canal  will  soon  be  deepened  to  this  depth 
by  the  State  of  New  York. 

If  any  improvement  of  this  river  is  undertaken,  the  marble  company  should  not 
be  allowed  to  annually  place  6,000  cubic  yards  of  sand  in  the  river,  and  also  the 
opening  in  the  drawbridge  of  the  Vermont  Central  Railroad  Bridge  over  Missisquoi 
Bay  should  be  enlarged  so  as  to  admit  any  boat  navigating  the  waters  of  Lake 
Champlain. 

It  is  believed  that  any  channel  dredged  through  this  shifting  sand  would  not  be 

Sermanent,  and  that  it  would  be  necessary  to  send  a  dredge  here  after  every  river 
ood,  even  if  it  was  not  found  necessary  to  have  one  on  the  bar  all  the  time,  in  order 
to  keep  the  channel  open  for  navigation.  A  system  of  dikes  some  8  miles  long  might 
serve  to  keep  this  channel  open,  but  the  great  expense  of  these  dikes  when  com- 
pared with  the  commerce  to  be  benefited,  and  its  entirely  local  character,  would 
seem  to  make  this  idea  so  absurd  that  no  estimate  of  their  cost  is  submitted. 

The  entire  commerce  of  this  river  would  be  furnished  by  Swanton,  which  is  a 
prosperous  village  of  some  3,500  inhabitants.  Its  manufacturing  interests,  now  run- 
ning, include  a  marble  mill,  grain  elevator,  grist,  saw,  and  planing  mills,  and  other 
minor  plants. 

Swanton  would  appear  to  already  have  good  facilities  for  freight  transportation, 
as  it  is  situated  at  tne  junction  of  the  Central  Vermont  and  Boston  and  Maine  rail- 
roads, which  are  in  a  great  measure  competing  lines.  It  is  also  only  2  miles  by  either 
the  highway  or  by  the  Boston  and  Maine  Railroad  from  Swanton  Harbor  (locally 
called  Maqnam)  on  Lake  Champlain,  from  which  place  there  is  a  daily  passenger 
and  freight  boat  to  Plattsbnrg  and  other  lake  ports. 

Swanton  is  a  good,  safe  harbor,  with  9  feet  of  water  at  low-water  stage,  the  Gen- 
eral Government  having  already  expended  $70,500  for  a  breakwater  there. 

The  commercial  statistics  were  obtained  from  Mr.  T.  M.  Tobin,  secretary  of  the 
Swanton  Board  of  Trade,  who  reports  that  3,100  carloads  of  general  merchandise, 
lumber,  coal,  and  ^rain  were  received,  and  that  3,600  carloads  of  rough  marble, 
manufactured  marble,  lime,  manufactured  lumber,  hay  and  other  farm  products  were 
shipped  at  Swanton  during^  the  past  year. 

Swanton  is  in  the  collection  district  of  Burlington.  The  nearest  light-house  is  at 
the  north  end  of  Isle  La  Motte,  and  the  nearest  defensive  work  is  at  Rouse  Point, 
New  York. 

In  the  following  estimates  for  a  4,  5,  and  6  foot  channel,  and  the  turning  basin  at 
Swanton,  the  rock  is  estimated  in  place  for  a  channel  40  feet  wide. 

The  sand  is  estimated  for  a  rectangular  prism  60  feet  wide  and  a  4-foot  channel, 
and  70  feet  wide  for  a  5  and  6  foot  channel  in  the  river,  and  100  feet  wide  across  the 
bar  for  all  depths.  It  is  thought  that  after  the  side  slopes  have  formed  themselves 
in  the  sand  that  a  navigable  onannel  40  feet  wide  would  be  obtained. 

The  estimates  are  figured  for  a  depth  6  inches  greater  than  the  depth  of  water 
intended  to  be  obtained,  and  15  per  cent  has  been  added  to  the  measurements  in 
place  to  allow  for  scow  measurement.  All  dredged  material  is  to  be  loaded  into 
•cows  and  dumped  in  the  two  branches  at  the  month  not  intended  to  be  used  for 
navigation,  so  as  to  force  all  the  water  through  the  middle  branoh,  which  seema  to 
be  the  most  feasible  for  navigation. 
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Channel  4  feet  deep : 

1,926  cubio  yards  of  rock,  at  $5  per  onbicyard $9,690.00 

146,305  cubic  yards  of  sand,  at  20  cents  per  oubio  yard 29, 261. 00 

Contingencies 4,000.00 

Total 42,891.00 

Channel  5  feet  deep : 

5,065  cubic  yards  of  rock,  at  $4 .50  per  cubic  yard 22, 792. 50 

246, 569  cubic  yards  of  sand,  at  20  cents  per  cubic  yard 49, 313. 80 

Contingencies 6,000.00 

Total 78,106.30 

Channel  6  feet  deep : 

9,750  cubic  yards  of  rock,  at  $4  per  cubic  yard 39,000.00 

366, 870  cubic  yards  of  sand,  at  20  cen  ts  per  cubic  yard 73, 374. 00 

Contingencies 10,000.00 

Total 122,374.00 

Very  respectfully  submitted. 

F.  M.  Babstow,  Auiiiant  Engimmt, 

Maj.  W.  8.  8TANTON, 

Corps  of  JSngimeer$, 
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REPORT  UPON  HOUSE  BILL  8074,  FIFTY-FOURTH  CONGRESS.  FIRST 
SESSION,  PROVIDING  FOR  WIDENING  THE  LOCKS  IN  THE  OSWEGO 
CANAL,  IN  THE  STATE  OF  NEW  YORK. 

[Printed  in  House  Doo.  Ko.  231,  Fifty-foarth  CongreBS,  second  session.] 

United  States  Engineer  Opfiob, 

Oswego,  N.  T.,  October  19, 1896. 

General:  A  copy  of  House  bill  8074,  Fifty-fourth  Congress,  first 
session,  designing  '<to  widen  the  locks  in  the  Oswego  Oanal,  State  of 
New  York,  in  order  to  permit  the  passage  of  modern  torpedo  boats  and 
other  vessels  of  war  of  similar  dimensions,"  was  received  with  letter  of 
May  14, 1896,  from  your  office,  requiring  me  to  report  "prior  to  Decem- 
ber 1  next  on  the  practicability  and  cost  of  the  proposed  ent;erprise." 

The  Oswego  Canal  joins  the  Erie  Canal  at  Syracuse  and  connects  it 
with  Lake  Ontario  through  the  mouth  of  the  Oswego  Biver  at  Oswego, 
"S.  Y.  The  canal  is  38  miles  long  from  Syracuse  to  its  terminus  in  the 
Oswego  River,  3,200  feet  from  the  lake.  Five  sections,  having  a  total 
length  of  18  miles,  are  canalized  stretches  of  the  Seneca  and  Oswego 
rivers,  and  the  other  20  miles  are  canal  trunk  in  excavation  or  embank- 
ment. 

The  rise  from  the  lake  to  Syracuse  is  155  feet,  and  is  accomplished  by 
17  locks  having  an  average  lift  of  a  little  more  than  9  feet.  There  are 
also  5  guard  locks,  making  22  in  all,  locks  and  guard  locks. 

Their  width  is  18  feet,  their  depth  7  feet;  they  were  all  built  110  feet 
long,  and  the  length  of  8  locks  and  of  3  guard  locks  has  been  increased 
to  221  feet. 

The  foregoing  information  is  from  the  published  offtcial  reports  of 
the  State  engineer  and  surveyor  of  the  State  of  New  York  for  1890  and 
1894.  In  a  letter  of  August  26, 1896,  from  the  State  engineer's  office, 
the  deputy  State  engineer  says:  ^^The  lengthening  of  all  the  unlength- 
ened  looks  on  the  Oswego  Canal  is  contemplated  by  us  in  the  improve- 
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ment  authorized  by  chapter  79,  laws  of  1895.  We  hope  to  have  all  the 
work  authorized  by  this  law  completed  during  our  term,  which  expires 
January  1, 1899.'' 

The  State  has  authorized  the  depth  of  the  locks  to  be  increased  to  9 
feet,  which  increase  in  depth,  it  is  understood,  will  soon  be  commenced. 

The  Bureau  of  Construction,  Navy  Department,  has  informed  me,  by 
letter  of  August  20, 1896,  that  ^^  the  dimensions  of  the  largest  torpedo 
boats  now  under  construction  are — length,  175  feet ;  extreme  breadth,  17 
feet;  maximum  draft,  6  feet  ^  inches."  It  is  also  stated  by  the  Board 
of  Construction,  Navy  Department,  by  indorsement  of  September  21, 
1896,  ^*-  that  the  Navy  has  no  other  vessels  of  war  of  similar  dimensions." 

Some  of  the  canal  boats  which  have  been  long  navigating  the  Oswego 
Canal  are  17  feet  10  inches  wide.  As  they  freely  pass  through  its  locks, 
and  are  10  inches  wider  than  the  largest  torpedo  boats  now  under  con- 
struction, and  as  the  Navy  has  no  other  vessels  of  war  of  similar 
dimensions,  I  have  the  honor  to  report  that  <^to  widen  the  locks  of  the 
Oswego  Canal,  State  of  New  York,  in  order  to  permit  the  passage  of 
modern  torpedo  boats  and  other  vessels  of  war  of  similar  dimensions" 
no  expenditure  is  necessary. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major,  OoTfs  of  Engineers, 

Brig.  Gen.  W.  P.  Cbaiohill, 

Okie/  of  Engineer 9^  U.S.A. 
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sepobt  of  col.  cha8.  b.  8uteb,  c0bp8  of  engineebs,  officeb  in 
chabge,  fob  the  fiscal  yeab  ending  june  so,  1897,  with  otheb 
documents  belatinq  to  the  wobks. 

United  States  Engineeb  Office, 

San  Francisooy  Calj  July  20^  1897. 
Genebal:  I  have  the  honor  to  sabmit  herewith  my  animal  report 
on  the  river  and  harbor  works  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Ohas.  B.  Sitteb, 

Colonel  ofUngineerM. 
Brig.  Gten.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.A. 


IMPROVEMENT  OP  OAKLAND  HARBOB,  CALIFOBNIA. 

This  harbor  consists  of  the  estuary  of  San  Antonio.  Before  improve- 
ment the  low- water  depth  at  the  entrance  was  only  2  feet,  admitting  at 
high  tide  vessels  drawing  from  6  to  8  feet.  The  original  project  for 
improvement  contemplate  two  half- tide  jetties  at  the  entrance,  dredg- 
ing in  the  harbor  proper,  the  excavation  of  a  tidal  basin  at  the  inner 
end,  cutting  a  canal  from  this  basin  to  San  Leandro  Bay,  and  the  con- 
struction of  a  dam  and  tide  gate  across  the  entrance  to  this  latter  bay, 
so  as  to  divert  the  flow  of  the  ebb  tide  to  the  canal  and  out  through 
Oakland  Harbor.  It  was  expected  that  this  increased  tidal  flow  would 
accomplish  most  of  the  deepening  required.  Subsequent  modifica- 
tions of  the  project  authorized  were  to  raise  the  jetties  to  high  tide 
and  to  increase  the  width  of  the  canal  from  300  to  400  feet.  In  the 
work  so  far  carried  out  the  jetties  have  been  completed,  the  tidal  canal 
has  been  begun  at  both  ends,  but  not  completed,  the  tidal  basin  has 
been  dredged  to  a  depth  of  3  feet  below  low  water,  a  channel  200  feet 
wide  and  8  feet  deep  has  been  dredged  on  the  north  side  of  this  banin, 
along  the  East  Oakland  front,  and  a  channel  300  feet  wide  has  been 
dredged  from  the  Webster  Street  Bridge  to  the  end  of  the  jetties.  This 
channel  varies  in  depth,  there  being  at  low  tide  14  feet  through  the 
jetties  and  20  feet  above,  except  for  a  distance  of  1,800  feet,  where  only 
18  feet  has  as  yet  been  obtained.  At  high  tide  vessels  drawing  19  feet 
can  enter  the  harbor  and  pass  up  to  the  Oakland  wharves.  With  the 
exception  of  a  shoaling  of  about  21  inches  in  the  East  Oakland  chan- 
nel the  depths  obtained  have  maintained  themselves  very  well.  A 
ftirther  extension  in  length  of  the  south  jetty,  amounting  to  550  feet, 
has  been  thought  necessary.  The  dredging  has  been  done  with  a 
hydraulic  dredge,  the  material  being  pumped  ashore  and  used  in 
reclaiming  the  marshy  shores  of  the  estuary. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $20,000  for 
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continniDg  the  improvemeDt  of  this  harbor,  with  the  farther  proyiso 
that  contracts  coald  be  entered  into  for  the  completion  of  the  work  to 
the  extent  of  $666,000,  in  addition  to  the  amoants  already  appropriated. 

In  his  annual  report  for  1895,  Oolonel  Mendell  placed  the  amoant 
needed  to  complete  the  aathorized  work  at  $741,000.  He  snbseqnently, 
however,  caused  a  revised  estimate  to  be  made,  which  placed  the  cost  of 
completion  at  $1,065,968. 

The  amount  authorized  by  the  act  of  June  3, 1896,  viz,  9686,000,  was 
therefore  manifestly  inadequate  to  carry  out  the  approved  project  in  its 
entirety.  Having  become  convinced,  from  the  manner  in  which  the 
dredged  channels  have  maintained  themselves,  that  the  projected  canal 
to  San  Leandro  Bay  was  entirely  unnecessary  to  the  object  proposed, 
viz,  the  improvement  of  Oakland  Harbor,  I  submitted  on  July  8  a  revised 
project,  in  which  this  item  of  expense,  some  $512,000,  was  left  out,  and 
the  cost  of  all  the  work  deemed  necessary  was  brought  within  the  limit 
of  the  sum  authorized  by  Congress.  On  January  2, 1897, 1  was  notified 
that  work  under  this  revised  project  could  go  on,  but  on  February  5 
this  authority  was  countermanded  by  telegraph,  and  I  was  subsequently 
informed  that  it  was  noLdeemed  possible  under  the  wording  of  the  law 
to  undertake  the  completion  of  any  but  the  original  project.  As  the 
sum  allowed  by  Congress  for  this  purpose  was  inadequate,  nothing  could 
be  done  without  further  legislative  action. 

In  consequence  of  this  decision  no  work  has  been  done  on  the 
improvement  during  the  3'ear  beyond  renewing  the  flooring  of  the  Park 
Street  Bridge  over  the  tidal  canal,  which  had  become  worn  out  and 
dangerous. 

The  sundry  civil  act  of  June  4,  1897,  appropriates  $200,000  for  con- 
tinuing the  improvement  of  Oakland  Harbor,  and  at  the  same  time 
modifies  the  act  of  June  3, 1896,  so  as  to  allow  this  improvement  to  go 
on  under  the  existing  project,  but  without  reference  to  its  comple- 
tion, to  the  extent  of  $686,000,  and  authorizes  continuing  contracts, 
which,  however,  must  not  obligate  the  Government  in  advance  of  appro- 
priations for  a  larger  expenditure  in  any  one  year  than  25  per  cent  of 
the  total  amount  authorized  to  be  expended  viz,  $686,000. 

As  soon  as  a  project  for  this  expenditure  can  be  submitted  and 
approved,  contracts  for  carrying  on  the  work  will  be  let. 

CONDITION  OF  THB  WORK. 

A  survey  of  the  harbor  has  just  been  completed  and  shows  that  there 
has  been  no  change  in  the  dredged  channels  during  the  year  except  a 
shoaling  of  about  3  inches  in  what  is  known  as  the  Brooklyn  Channel 
along  the  north  side  of  the  tidal  basin.  This  is  somewhat  less  than  the 
rate  in  previous  years.  Everywhere  else  the  full  depths  have  been 
maintained.  The  Brooklyn  Channel  alluded  to  has  shoaled  to  the 
extent  of  21  inches  since  1893,  and  of  this  18  inches  had  accrued  prior 
to  1896.  Between  the  end  of  this  dredged  channel  and  the  bridges 
across  the  estuary,  a  distance  of  6,000  feet,  no  work  has  ever  been  done, 
but  the  natural  depths  remain  unchanged. 

Below  the  bridges  occurs  the  first  division  of  the  dredged  channel,  20 
feet  deep  and  300  feet  wide,  followed  by  1,800  feet  of  dredged  channel 
18  feet  deep  and  300  feet  wide.  These  artificial  channels  were  com- 
pleted in  1895;  they  are  now  twenty-eight  months  old  and  have 
remained  unchanged.  Next  comes  the  second  division  of  the  20-foot 
channel,  also  300  feet  wide  and  6,000  feet  long.  This  was  dredged  in 
1895  and  is  now  eighteen  months  old.    No  change  has  occurred  there 


Digitized  by 


Google 


APPENDIX  O  O— REPORT  OF  COLONEL  SUTEB.     3329 

either.  The  jetty  channel  proper  was  dredged  to  a  depth  of  14  feet 
only.  It  was  fininhed  in  1890  and  is,  therefore,  over  seven  years  old,  but 
the  depth  artificially  obtained  remains  nnchanged.  The  bar  in  front  of 
the  jetties  was  origiually  dredged  to  the  same  depth,  viz,  14  feet,  but 
between  1892  to  1894  a  shoaling  took  place  to  the  exteut  of  1  foot,  and 
this  depth  of  13  feet  has  remained  constant  ever  since.  It  was  to 
extend  the  action  of  the  jetties  farther  into  the  bay,  so  as  to  remove 
this  tendency  to  shoal,  that  an  extension  of  the  south  jetty  has  been 
thought  advisable. 

It  will  thus  be  seen  that  from  the  bridges  to  the  end  of  the  jetties  the 
artificial  channels  have  remained  entirely  unaltered,  and  there  is  no 
reason  to  anticipate  any  change  in  this  respect.  Underlying  the  entire 
harbor,  the  line  of  the  tidal  canal,  and  out  to  the  present  ends  of  the 
jetties  is  a  layer  of  hardpan  nearly  as  solid  as  rock.  Almost  all  the 
dredging  has  been  done  in  this  material,  and  the  bottom  of  the  deep 
channel  lies  in  it  throughout.  As  no  stream  flows  into  the  estuary, 
there  is  but  little  chance  for  deposit,  and  such  material  as  may  come  in 
is  readily  swept  out  by  the  ebb  tide.  The  tidal  flow,  as  at  present  pro- 
vided, is  ample  for  all  requirements,  and  the  canal  to  San  Leandro  Bay, 
which,  with  its  accessory  works,  was  intended  to  increase  the  tidal 
prism,  is  now  seen  to  be  totally  unnecessary.  It  is  proper  to  state  here, 
however,  that  the  principal  object  of  this  canal  as  defined  in  the  orig- 
inal project  was  to  scour  out  the  harbor  and  the  channel  between  the 
jetties,  thereby  saving  expensive  dredging.  It  was  supposed,  on  the 
authority  of  numerous  borings,  that  the  bottom  was  mainly  composed 
of  loose  sand  and  mud,  which  would  readily  yield  to  a  strong  flow  of 
water.  Instead  of  this  it  has  been  found  to  be  almost  as  solid  as  rock, 
and  the  hardest  kind  of  dredging  has  been  required  to  open  channels 
through  it. 

When  the  20-foot  channel  reaches  the  deep  water  of  the  bay  all  the 
tidal  movements  will  be  much  facilitated,  and  I  have  no  doubt  as  to  the 
permanence  of  the  channel  thus  obtained.  So  far  as  concerns  shoaling 
in  the  tidal  basin  this  is  inevitable  and  can  never  be  prevented.  All 
loose  material  gathered  up  by  the  flood  tide  is  swept  into  this  wide, 
shallow  area  and  dropped  there.  If  the  canal  were  cut  through  and 
the  water  of  San  Leandro  Bay  diverted  in  this  direction,  this  action 
would  probably  be  increased  instead  of  diminished,  as  deposit  would  be 
received  on  the  ebb  as  well  as  on  the  flood  tide.  A  sediment-bearing 
current  can  not  pass  from  a  contracted  section  to  a  much  larger  one 
without  dropping  some  portion  of  its  load.  Hence  dredging  will  always 
be  needed  here,  but  judging  from  past  experience  it  will  be  only  at  con- 
siderable intervals  of  time.  To  make  these  as  long  as  possible  I  think 
that  the  basin  should  be  dredged  to  a  greater  depth  than  at  present 
and  a  channel  should  be  opened  entirely  round  it.  This  dredging 
would  be  mainly  in  soft  mud  and  comparatively  inqxpeusive. 

As  stated  in  the  last  annual  report,  the  Secretary  of  War  has  ordered 
the  reconstruction  of  the  drawbridges  across  the  harbor,  which  are 
located  at  the  foot  of  Alice  and  Webster  streets.  The  order  directs 
that  the  draws  shall  give  at  least  150  feet  clear  opening,  and  shall  be 
turned  by  other  than  hand  power.  As  it  was  deemed  very  desirable  to 
reduce  the  number  of  these  bridges  if  possible,  the  Secretary  of  War 
extended  the  time  of  completion  in  order  to  give  an  opportunity  for  the 
various  interests  concerned  to  get  together  and  decide  on  some  plan 
which  would  enable  one  bridge  to  carry  the  whole  traffic.  This  hope, 
however,  has  not  been  realized,  and  the  Southern  Pacific  Railroad  Com- 
pany have  secured  approval  for  a  bridge  to  be  used  only  for  railroad 
ENG  97 ^209 
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traffic,  and  which  is  located  at  the  foot  of  Harrison  street.     No  action 
has  yet  been  taken  by  the  owners  of  the  Webster  Street  Bridge. 

OPERATIONS  FOB  THE  COMING  SEASON. 

Contracts  will  probably  be  let  for  carrying  on  the  work  to  the  extent 
now  authorized  by  Congress. 

Money  statement 

July  1,1896,  balance  nnezpended $32,431.06 

Amoant  appropriated  by  sundry  civil  act  approyed  June  4, 1897 200, 000.  OO 

232,431.06 
Jnne  30, 1897,  amount  expended  during  fiscal  year 4,280.28 

July  1, 1897,  balance  unexpended 228,150.78 

July  1,1897,  outstanding  liabilities 925.00 

July  1, 1897,  balance  available '. 227,225.78 

{Amount  (estimated)  required  for  completion  of  existing  project 521, 000. 00^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  171, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


List  of  appropriations. 


June  23, 1874 $100,000 

March  3, 1875 100,000 


Augu8t4,  1876 75,000 

June  18,1878 80,000 

March3, 1879 60,000 

June  14,  1880 60,000 

March  3, 1881 60,000 

August  2, 1882 200,000 

July  5, 1884 139,600 

The  total  amount  expended  is  $1,776,449.22. 


August  5, 1885 $60,000 

August  11, 1888 350,000 

September  19, 1890 250,000 

July  13, 1892 150,000 

August  18, 1894 100,000 

Jane3,  1896 20,000 

June  4,  1897 200,000 

Total 2, 004^600 


OOMHBBCIAL  STATISTICS. 

The  foUowing  is  a  tabulated  statement  showing  increase  in  traffic  by  vessels  and 
steamers  passing  through  the  channel  way  between  the  jetties  during  past  calendar 
years: 


Tear. 


Tmffio  by  ferries. 


ber. 


Tript. 


Passen- 
gers. 


Freight. 


TrafBo  by  vessels. 


Nam* 
ber. 


Kegister. 


Freight. 


1874 
1878 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
18»3 
1894 
1895 
1896 


600 
5,400 
8,800 
9,400 
8.000 
8,000 
6,000 
6.000 
8,520 
8,520 
8,600 
8,600 
8.600 
8.600 

10, 521 
9.561 
9,600 

10,500 


Kone. 
216, 240 
858. 352 
892, 210 
974.901 
1, 553, 769 
444,142 
318. 402 
210, 428 
200,000 
100.000 
100.000 
100,000 

96,006 
506,125 
554. 932 
335, 863 
249, 343 


Tons. 
60,000 

129,000 
1,051,788 
1, 150. 379 
1, 142, 918 
1, 202, 230 
1,439,134 
1,487,924 
1,654,451 
1,  876, 635 
1, 755. 247 
1,925.957 
2,259,086 
2,202,170 
2, 142. 460 
2,119,267 
2,188.908 
2, 131, 491 


1,415 
1,085 
1,129 
1,004 
1,031 
1,156 
1,326 
1,673 
1,224 
1,384 
1,745 
2,153 
2.310 
2,277 
1,686 
1,741 
1,966 
1,946 


T&ns. 

70.750 
109,125 
129, 714 
144,004 
143,886 
163,553 
200.226 
188,974 
180, 913 
162.957 
185.358 
213.971 
232.706 
223. 148 
195,090 
175. 750 
200,070 
208,155 


Totu, 
94.300 
211,627 
173. 448 
257.614 
215.829 
255,738 
805,487 
264.050 
281,000 
295.932 
338.123 
383.478 
437,923 
443.011 
306,865 
300.350 
349,788 
866,098 
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The  classified  freight,  embracing  staple  articles  carried  by  sailiDg  vessels  enter- 
ing this  port  during  the  past  year,  comprises  366,098  tons,  composed  as  follows : 

TODB. 

Wood,  coal,  and  coke 143,600 

Grain  and  flour 16,500 

Lumber 78,125 

Building  materials 68,200 

Sundries 59,673 

Total 366,098 

It  is  impracticable  to  classify  the  freight  transported  by  steam  ferries,  which  last 
year  amounted  to  2,131,491  tons,  a  dropping  ojQr  of  58,000  tons  as  compared  with 
previous  year's  report.  This  is  undoubtedly  due  to  hard  times  in  general,  which  are 
prevalent  throughout  the  country. 

The  following  comparative  grand  totals  of  general  traffic  through  the  jetty  chan- 
nel show  important  growth  in  water  transportation  in  the  past  twenty-two  years: 


Geneial  tnffio— 


1874  (before  im- 
proyement). 


Passen- 
gers. 


Freight. 


1896  (after  improve- 
ment). 


Passen- 
gers. 


Freight. 


By  ferries. 
By. 


Total. 


None. 
Kone. 


Tont. 
(K),000 
04,300 


249,343 


Tons. 
2, 131, 491 
366,098 


154,300 


249,348 


2, 497, 589 
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IMPROVEMENT  OP  EIVERS  AND  HARBORS  IN  CALIFORNIA  SOUTH  OP 

SAN  FRANCISCO. 


REPORT  OF  MAJ,  CHA8.  E.  L.  B,  DAVIS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROYKXCBNTB. 

1.  Si^n  Luis  Obispo  Harbor,  California.     I  8.  San  Diego  Harbor,  Californlft. 

2.  Wilmington  Harbor,  California.  | 

BXAMIKATIONa. 

4.  Colorado  RiTor,  Arizona.  |  5.  Snitnn  Creek,  California. 

•URYETS. 

6.  Alviso  Slongb,  California.  I  8.  Mare  Island  Strait,  California. 

7.  Redwood  Creek,  Callfomia.  | 


TJnitbd  States  Engineer  Office, 

San  Francisco^  CaL,  July  3j  1897, 
General:  I  have  the  honor  to  transmit  herewith  my  annnal  reports 
upon  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  fiscal  year  ending  June  30^  1897. 

Very  respectfully,  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  B.  A. 


P  P  I. 

IMPROVEMENT  OF  SAN  LUIS  OBISPO  HARBOR,  CALIFORNIA. 

At  the  commencement  of  the  present  fiscal  year  work  was  continued 
under  contract  with  Patrick  O'Neil. 

The  original  contract,  approved  February  5,  1895,  called  for  the 
delivery  of  15,695  tons  of  stone,  the  date  of  completion  being  October 
31, 1895.  This  date  was  extended  three  times,  viz,  to  December  31, 
1895,  to  July  31, 1896,  and  to  November  30, 1896,  or  an  extension  of 
thirteen  months  in  all. 

Up  to  and  inclading  the  month  of  September  but  2,758.2  tons  had 
been  delivered  during  the  present  fiscal  year,  or  a  total  of  10,282.4  in 
all.    As  it  was  evident  the  contract  could  not  be  completed  within  the 
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specified  time,  Mr.  O'l^eil  was,  by  direction  of  the  Engineer  Depart- 
ment, notified  that  his  contract  was  annulled  on  November  30, 1806. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $40,000  for 
continuing  the  improvement,  but  Mr.  O'Neil's  contract  under  a  former 
appropriation  having  be^n  extended  to  November  30, 1896,  nothing  was 
done  under  the  new  appropriation  until  1897,  when  on  March  20  bids 
were  opened.  Six  bids  were  received,  ranging  from  $3.20  to  $2.10  per 
gross  ton  of  rock  delivered  in  place.  These  bids  having  been  rejected 
by  direction  of  the  Ohief  of  Engineers,  the  work  was  readvertised  and 
bids  again  opened  June  12, 1897.  Seven  bids  in  all  were  received, 
ranging  from  $2.70  to  $1.99  per  ton,  and  on  June  21, 1897,  the  contract 
was  awarded  to  the,  lowest  bidder,  the  City  Street  Improvement  Com- 
pany, of  Sari  Francisco,  Oal..  for  $1.99  per  ton. 

Daring  the  fiscal  year  the  oreak water  has  been  extended  190  feet,  40 
feet  of  which  has  been  brought  up  to  high  water  and  1*50  feet  to  mean 
low  water. 

The  present  status  of  the  work  is  as  follows:  Total  length  of  break- 
water when  completed  will  be  1,981  feet.  Of  this  1,091  feet,  including 
Whaler  Island,  has  been  completed  up  to  grade,  6  feet  above  bigli 
water,  40  feet  up  to  high  water,  and  150  feet  up  to  mean  low  watei*. 

Future  appropriations  will  be  applied  to  extending  the  breakwater. 

The  total  amount  expended,  including  outstanding  liabilities,  is 
$122,643.95. 

Money  statement. 

July  1. 1896,  balance  nnexpended $61,680.55 

June  SO,  1897,  amount  expended  during  fiscal  year 9, 800. 40 

July  1,  1897,  balance  unexpended 52,380.15 

July  1, 1897,  outstanding  liabilities 24.10 

July  1,  1897,  balauoe available 52,356.05 

{Amount  (estimated)  required  for  completion  of  existing  project 393, 660. 00 
Amonn  t  that  can  be  profitably  expended  in  fiscal  year  end ine  June  30|  1899  150,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


Atnomnt  and  dots  of  all  appropriations  for  the  work, 

August  11, 1888 $25,000 

Septembers,  1890 40,000 

July  13,  1892 30,000 

Augustn,  1894 40,000 

June  3, 1896 40,000 

Total. 175,000 

Abstract  of  bids  for  continuing  construction  of  breakwater  at  San  Luis  Obispo  Harbor, 
Calif omiay  called  for  by  advertisement  of  February  17, 1897,  and  opened  Maroh  gO,  1897, 
by  Maj,  Chas,  E,  L,  B.  Davis,  Corps  of  Engineers, 


Name.and  addzeM  of  bidder. 


Prioe 
per  ton 
of  2,240 
pounds. 


Total 

numlter  of 

tons. 


A.  A.  Polhamus,  San  Diego,  Cal 

Jame«  Simpnon,  Eureka,  Cal 

William  H.  licnly,  San  Fmncisoo.  Cal. .. 
Cbarlen  Ericksou,  San  Luis  Obispo,  Cal . 

John  Ko88,  San  Francisco,  Cal 

J.  H.  Bingham,  San  Francisco,  Cal 


$2.68 
8.20 
2.33 
2.50 
2.10 
2.75 


10,791.04 
14,082.50 
19. 313.  30 
18,0^0.00 
21, 428. 57 
16,303.63 


By  order  of  tbe  Chief  of  Engineers  all  of  the  foregoing  bids  were  rejected  and  the 
work  readvertised. 
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Ah$traei  of  bids  for  continuing  conBtructian  of  breakwater  at  San  LuU  Obispo  Harbor, 
California,  called  for  by  advertisement  of  May  L%  1897 ,  and  opened  at  11  a,  m.  June  1£, 
1897,  by  MaJ,  Chae,  E.  L.  B,  Davie,  Corpe  of  Engineers. 


KfUDe  and  address  of  bidder. 


Total 

number  of 

tons. 


City  Street  Improvement  Co.,  San  I<>anoia<M»,  Cal t, 

Patrick  O'NpU,  San  Francisco,  Cal 

William  H.  Healy,  San  Francisco.  Cal 

J.  H.  Bingham,  San  Francisco,  Cal 

Albert  A.  Polhamns,  San  Diego.  Cal 

Charles  Erickson  &Co.,  San  Luis  Obispo,  Cal 

James  Simpson,  £arekA,Cal 


22,613 
18,072 
20,089 
20.455 
22,  059 
17,110 
16,067 


COMMERCIAL  STATISTICS. 
[StatistiGS  fiimished  by  the  Faciilc  Coast  Railway  Company.] 


Year  the  improvement 
began  (1888). 


Incoming.    Outgoing, 


Year  ending  December 


tndlng  DC 
81,1897. 


Incoming. 


Outgoing. 


Vessels : 
Steam... 
Sailing.. 

Total. 


603 
34 


461 
6 


461 
6 


637 


637 


467 


467 


Tonnage 

Draft,  greittest feet. 

Merchandise,  general tons. 

Coal do.. 

Lumber feet. 

Grain tons. 

Bi tuniinons  rock do . . 

Dairy  produce do.. 

Livestock do.. 

Miscellaneons  freight do.. 


452, 149. 34 

18 

8.802 

2,985 

8,884,400 


452, 149. 34 


6,(1 


23.305 
15, 342 


432,025 

21 

4,920 

368 

1,311,K00 

144 


432, 025 
21 


5 
8,694 


23,832 

4,8(M 

1,675 

894 

4,412 


Tons. 

Total  amount  of  freight  entered  and  cleannl  in  1888 68.425 

Totiil  amount  of  flight  entered  and  cleared  in  1896 40,535 

Decrease 21,890 

No  new  llnee  of  transportation  have  been  established  during  the  year. 


P  P  a. 


IMPROVEMENT  OP  WILMINGTON  HAEBOE,  CALIFORNIA. 

TSo  appropriation  bad  been  made  for  this  harbor  since  1892  until  the 
river  and  harbor  act  of  June  3,  1890,  which  appropriated  $50,000  for 
improving  the  harbor  in  accordance  with  the  project  submitted  Feb- 
ruary 7,  1895,  and  authorized  the  Secretary  of  War  to  enter  into  con- 
tracts for  such  materials  and  work  as  might  be  necessary  to  complete 
the  project,  upt  to  exceed  in  the  aggregate  9342,000,  exclusive  of  tlie 
$50,000  appropriated,  but  no  such  contracts  were  to  be  entered  into 
until  the  Board  provided  for  in  the  same  act  to  determine  the  location 
of  a  deep-water  harbor  for  commerce  and  of  refuge  as  between  Port 
Los  Angeles,  in  Santa  Monica  Bay,  and  San  Pedro  had  made  its  report 
to  the  ^cietary  of  War,  and  not  at  all  if  such  report  should  be  in  favor 
of  San  Pedro  as  the  location  of  the  harbor. 

Owing  to  the  proviso  mentioned,  no  work  has  been  done  during  the 
fiscal  year  ending  June  30,  1897. 

The  total  amount  expended  to  June  30,  1897,  including  outstanding 
liabilities,  is  $952,893.43. 
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Money  statement. 

July  1, 1896,  balance  unexpended $52,867.99 

June  30,  189^,  amount  expended  during  fiscal  year 721. 42 

July  1, 1897,  balance  unexpended 52,146.57 

July  1,  1897,  outstanding  liabilities 40.00 

July  1, 1897,  balance  available 52,106.57 


Amoymi  and  date  of  all  approprtaiUms  for  the  work. 


March  3, 1871 $200,000 

June  10,  1872 75,000 

March  3, 1873 150,000 


March  3, 1875. 
June  18,  1878. 
March  3, 1879. 
June  14,  1880. 
March  3, 1881. 


30,000 
20,000 
12,000 
35,000 
33,000 
August  2,1882 100,000 


July  5,1884 $50,000 


AugnBt5, 1886. 

August  11,1888 

September  19, 1890. 

JuJy  13,  1892 

June  3,  1896 


75,000 
90,000 
34,000 
51,000 
50,000 


Total 1,005,000 


Commercial  etatisHoe  for  the  year  the  improvement  began 

(1871). 

Inooming. 

Oatgoing. 

YesselB: 

Steam 

160 
66 

160 

Sailing - - 

66 

Total. 

225 

225 

-...► tODB.. 

Freisht   ... 

25. 313 
10,938,336 

9,575 

liamber 

ft«f.- 

Staiietics  of  commerce  for  the  year  ending  December  SI,  1896. 
[FnmlBhed  by  the  collector  of  ouatoma  at  Los  An^elea,  Cal.] 


Foreign  commerce 
(outer  harbor). 


Incoming.    Ootgoing. 


Domestic  commeroe» 


Incoming.    Oatgoing. 


Veeaels: 
Steam  .. 
iSailing.. 

Total. 


176 
138 


17» 
187 


314 


813 


Tonnage 

Draft,  greatest feet.. 

Merchandise,  graioral tons . . 

Lmnber feet.. 


107,611 
181 
6,901 
61,432,000 


107,470 

14 

3,744 


There  was  no  revenue  collected  at  the  port  during  the  year  ending  Deeember  31, 
1896. 

The  rates  upon  freights  have  been  reduced  since  the  first  expenditure  for  the 
improTement  of  this  harbor  from  $7.50  to  62^  cents  per  1,000  feet  on  lumber  and 
from  $5  to  75  cents  per  ton  on  general  merchandise  from  the  outer  harbor. 

Tona. 

Total  amount  of  freight  entered  and  cleared  in  1871 « 50, 069 

Total  amount  of  freight  entered  and  cleared  in  1896 95,888 

Increase 45,828 

Ko  new  lines  of  transportation  were  established  during  the  year. 
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PP3. 

IMPROVEMENT  OF  SAN  DIEGO  HARBOR,  CALIFORNIA. 

The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  $50,000  for 
continuing  the  improvement  of  this  harbor,  and  projects  for  extension 
of  the  jetty  and  repairs  of  the  dike  were  submitted  and  approved. 

A  contract  was  entered  into  with  Goodbody  &  Boesner,  of  San  Diego, 
Cal.,  November  9, 1896,  for  repairing  the  levee  or  dike  across  the  mouth 
of  the  old  river  to  divert  its  waters  into  False  Bay.  The  work  was  to 
be  completed  in  three  months,  and  was  actually  completed  February  6, 
1897,  at  a  cost  of  $4,217.61,  paid  the  contractor. 

For  jetty  construction  a  contract  was  entered  into  November  12, 1896. 
with  Waldo  S.  Waterman,  of  San  Diego,  Oal.,  the  work  to  be  completed 
in  eight  months.  Work  was  completed  April  25,  1897,  a  total  of 
$39,843.37  being  paid  the  contractor,  who  placed  14,930  gross  tons  of 
stone  in  the  jetty,  built  637.5  feet  of  railway  trestle,  and  put  down 
1,523.9  cubic  yards  of  brush  mattress  for  foundation. 

The  jetty  has  now  been  brought  up  to  high-tide  level  for  a  distance 
of  3,347  feet,  and  a  foundation  course. of  brush  and  stone  laid  645  feet 
farther,  or  to  a  distance  of  3,992  feet  from  shore.  The  spur  and  shore 
revetment  are  in  the  same  condition  as  last  year.  Since  the  last  annual 
report  the  jetty  has  settled  in  places  6  to  8  inches,  but  on  the  whole  the 
work  stands  well. 

No  complete  survey  of  the  bar  has  been  made  since  1887,  but  recent 
surveys  of  the  jetty  show  some  changes  in  the  shore  line  of  Ooronado 
Island  near  the  jetty,  the  east  or  sea  side  building  out  and  the  west  or 
channel  side  cutting.  On  the  shoal  there  has  been  a  scour  of  from  3  to 
12  feet  for  about  1,000  feet  in  advance  of  the  jetty,  increasing  the  cross 
section  of  the  jetty  wall  and  the  cost  very  materially. 

A  complete  survey  will  be  made  in  the  fall,  covering  the  bar,  the 
channel,  and  the  middle  ground,  so  as  to  note  the  changes  efiected  by 
the  works. 

The  total  amount  expended  to  June  30, 1897,  including  outstanding 
Uabilities,  is  $289,715.10. 

Money  statement 

July  1,1896,  balance  unexpended $51,976.20 

Jnne  80, 1897,  amount  expended  daring  fiscal  year 49, 191.  SO 

Jnly  1, 1897,  balance  unexpended 2,784.90 

{Amount  (estimated)  required  for  completion  of  existiuf?  project 184, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1899  184, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AfMuni  and  date  of  all  appropriation$  for  the  worh. 


March  3, 1875 $80,000 

March  3, 1879 1,000 

August  11, 1888 1,000 

September  19, 1890 60,500 

July  13,  1892 50,000 


August  17, 1894 $50,000 

June  3,  1896 50,000 

Total 292,500 
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Ahstrctct  of  bids  for  repairing  levee  at  San  Diego  Harbor j  California,  called  for  by  adver- 
iisement  of  September  SI,  1896,  and  opened  October  22,  1896,  by  Maj,  Chas,  E.  L,  B. 
Davie,  Corps  of  Engineers, 


Earth  filling  (2.680*  Cobble  stones  (400 
cubic  yards).     1     cable  yards). 

BeTotment  (600 
cubic  yards). 

Name  juid  address  of  bidder. 

Per 
cubic 
yard. 

Total. 

Pet 
cubic 
yard. 

Total. 

Per 
cubic 
yard. 

Total. 

Total. 

William  Oiibum,  San  Biego,  Cal.  - . . 

Simpson  &  Piroie,  San  Diego,  Cal . . 

Goodbody  &  Koesner,  San  Diego, 

Cal 

$0.23 
.65 

.18 
.38 
.20 
.23 

$616.40 
1,742.00 

482.40 

1,018.40 

536.00 

616.40 

$1.40 
2.10 

1.45 

.71 

1.68 

1.90 

$660.00 
840.00 

680.00 
284.00 
672.00 
760.00 

$8.96 
6.20 

8.48 
4.48 
4.28 
4.80 

$2,970.00 
3,120.00 

2,088.00 
2,688.00 
2,568.00 
2,880.00 

$3,646.40 
5,702.00 

8, 150. 40 
3,990.40 
3,776.00 
4,256w40 

Jobn  Eogelbret,  San  Diego,  Cal  ... . 
Wm.  H.  flealy,  San  Francisco,  Cal.. 
Cotton  Bros.  &  Co.,  Oakland.  Cal . . . 

Jbetract  of  bide  for  continuing  construction  of  jetty  at  San  Diego  Harbor,  California, 
called  for  by  advertisement  of  September  21,  1896,  and  opened  October  22,  1896,  by  Maj, 
Chas,  S.  L.  B,  Davis,  Corps  of  Engineers, 


Name  and  Address  of  bidder. 


Per  linear  foot  of  trestle. 


Trestle 
work 
with 
double 
railway 
track. 


Per  lin- 
ear foot. 


Repair  work 

(quo  seventh 

of  a  pile). 


Per 
pile. 


Per 
one- 
sev- 
enth. 


Brush  mat- 
tress (2  cubie 
yards). 


Per 
cubic 
yard. 


Total. 


Stone  (24 
ions). 


Total 

cost  per 

linear 

foot. 


Per 
ton. 


TotaL 


Total 
amount 
<6-J0  Un- 
Barfeet). 


Waldo  S.  Waterman,  San 
Diego.  Cal 

Colifornia  Construction  Co., 
San  Francisco,  Cal 

WiUlam  H.  Healy,  San  Fran- 
cisco, Cal 

Cotton  Bros.  Sc  Co.,  Oakland, 
Cal 


$5.00 
6.50 
6.60 
7.40 


$10.00 
10.00 
12.00 
12.00 


$1. 48  I  $2. 50 
1.43  '  1.90 
1.72  I  2.40 
1.72  i    ^98 


$6.00 
8.80 
4.80 
6.06 


$2.20 
2.35 
2.28 
2.86 


$62.80 
61.20 
54.72 
68.64 


68.13 
67.74 
88.72 


$39.822.f0 
42,240.60 
41,908.80 
61,906.40 


Commercial  statistics  for  the  year  the  improvement  began. 


Yeaaela. 

Freight. 

Entered 

ITumber. 
201 
195 

Tons, 
24.808 
U,647 

Cleared 

The  veBselS;  inclading  109  steamers,  had  an  aggregate  tonnage  of  122^311  tons. 

Commercial  statistics  for  the  year  ending  December  SI,  1896, 
[Furnished  by  collector  of  customs  at  San  Diego,  Cal.] 


Incoming. 

Outgoing. 

Yessels: 

Steam 

233 
134 

238 

Sailing - 

131 

Total 

867 

364 

Tonnage 

196. 851 

24 

30  358 

48,352 

14,768,000 

194,893 
24 

Draft,  greatest 

feet.. 

Merchandise,  general 

Coal 

tons.. 

do 

12,503 

Lumber - 

r»Mur 
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Amonnt  of  revenue  collected  at  the  port  daring  the  year  ending  December  31. 1896. 
$44,466.26. 

Tons. 

Total  amount  of  freight  entered  and  cleared  in  1876 36, 456 

Total  amount  of  freight  entered  and  cleared  in  1896 109,696 

Increase 73,240 

No  new  lines  of  transportation  were  established  daring  the  year. 


PP  4, 

PRELIMINARY  EXAMINATION  OF  COLORADO  RITER,  ARIZONA. 
[Pzinted  hi  House  Doc.  No.  118,  Fifty -fourth  Congress,  seoond  session.] 
OPFIOB  OF  THE  OHIEP  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  December  5,  1896. 
Sib  :  I  have  the  honor  to  submit  the  accompanyiDg  report  of  Septem- 
ber 11,  1896,  by  Maj.  Charles  B.  L.  B.  Davis,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Colorado  Elver,  Arizona, 
made  in  eompliance  with  the  requirements  of  the  river  and  harbor  act 
of  June  3, 1896. 

In  the  opinion  of  Major  Davis,  the  Colorado  River  is  not  worthy  of 
improvement  by  the  General  Government,  and  this  opinion  is  concurred 
in  by  Col.  Charles  B.  Suter,  Corps  of  Engineers^  the  division  engineer, 
and  by  me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Qen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  haj.  ohas.  e.  l.  b.  davis,  oorps  of  enoineers. 

United  States  Engineer  Office, 
San  Francisco^  CaUj  September  11^  1896. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Colorado  River,  Arizona,  required  by 
the  river  and  harbor  act  of  June  3, 1896: 

The  Colorado  River  has  bad  so  many  examinations  and  surveys, 
commencing  in  1857-58  with  that  of  Lieut.  J.  C.  Ives,  of  the  Topograph- 
ical Engineers,  and  extending  up  to  the  last  examination  by  Lieutenant 
Potter  in  1895,  that  it  is  considered  that  enough  information  is  at  hand 
to  make  a  report  without  any  further  field  work. 

.The  river  and  harbor  act  of  June  18,  1878,  provided  for  an  examina- 
tion or  survey,  or  both,  of  the  Colorado  River  from  Yuma  to  Eldorado. 
The  examination  was  made  by  Lieut.  A.  H.  Payson,  Corps  of  Engineers, 
and  his  estimate  of  the  cost  of  removal  of  obstructions,  protection  of 
banks,  and  contraction  of  channel  was  $97,269.  This  plan  was  not 
recommended  by  Lieutenant-Colonel  Stewart,  under  whose  direction 
the  examination  was  made. 
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Lieutenant  Payson  stated  in  his  report  that  no  plan  would  give  any 
permanent  change  for  the  better  unless  it  provided  for  the  entire  con- 
finement and  control  of  over  200  miles  of  river,  and  that  there  was  at 
that  time  no  justification  for  so  vast  an  expenditure  as  the  execution  of 
such  a  project  would  entail. 

Lieutenant-Colonel  Benyaurd,  in  his  report  upon  this  river  in  1888, 
gave  his  opinion  to  the  efi'ect  that  there  was  no  likelihood  in  the  imme- 
diate future  of  any  such  great  development  of  the  country  as  to  call  for 
additional  transportation  facilities  commensurate  with  the  probable  cost 
of  improvement. 

This  same  officer,  reporting  again  upon  this  river  in  1890,  stated  that 
the  commerce  of  the  river  had  been  constantly  decreasing  and  there 
appeared  to  be  no  prospect  of  any  change  for  the  better  in  the  near 
future,  and  he  regarded  the  Colorado  River  as  not  worthy  of  improve- 
ment by  the  General  Government. 

The  most  recent  examination  of  this  river  was  made  by  Lieut.  Charles 
L.  Potter,  Corps  of  Engineers,  in  the  fall  of  1895,  the  report  of  which 
was  published  as  House  Ex.  Doc.  No.  101,  Fifty-fourth  Congress,  first 
session.  The  river  and  harbor  act  of  August  17,  1894,  calling  lor  this 
examination,  directed  it  to  be  made  '^  above  Yuma  to  the  highest  x>oint 
of  navigation."  This  point  is  the  mouth  of  the  Virgin  River,  which 
Lieutenant  Potter  made  an  efibrt  to  reach,  but  failed,  and  then  returned 
to  the  Needles,  inspecting  the  river  from  the  latter  point  to  Yuma  in  a 
skiff.  He  concluded,  as  the  result  of  his  examination,  that  the  present 
steamboat  service  seemed  to  be  all  that  was  actually  required  for  all 
points  except  the  mines  of  Eldorado  Canyon  above  the  Needles,  but 
owing  to  the  character  of  the  river,  both  in  the  canyons  and  the  fiats, 
he  thought  the  cost  of  improvement  would  be  so  great  as  to  be  out  of 
all  proportion  to  any  benefit  resulting  fi*om  such  improvement,  and  he 
considered  the  river  between  the  mouth  of  the  Virgin  River  and  Yuma 
unworthy  of  improvement  by  the  General  Government. 

As  will  be  seen  by  the  above  brief  synopsis  of  conclusions  reached 
by  various  officers  who  have  examined  this  river,  there  is  a  general 
consensus  of  opinion  that  the  cost  of  any  permanent  improvement  of 
the  river  is  entirely  incommensurate  with  the  amount  of  oommeroe  to 
be  benefited,  and  in  this  opinion  I  fully  concur. 
Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 

MoQor^  Carps  of  Engineers. 

Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers  J  XT.  8.  A. 
(Through  the  Division  Engineer.) 

[First  Indonement.] 

U.  8.  EwaiNEBR  Offiob,  Paoipio  Division, 

San  Francisco^  Cal.y  September  12^  1896. 
Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 
I  concur  in  the  opinion  of  the  district  officer. 

Chas.  B.  Sutbb, 
Colonel  ofEngineerSj  Division  Engineer. 
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P  P  5. 

PRELIMINARY  EXAMINATION  OF  8UISUN  CREEK,  CALIFORNIA. 

[Printed  in  Hoiue  Doc  No.  107,  Fifty-fourtli  Congresfl,  second  Beesion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtanj  D.  C,  December  5, 1896. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  17, 1896,  by  M%j.  Gharles  E.  L.  B.  Davis,  Corps  of  Engi- 
neers, of  the  results  of  a  preliminary  examination  of  Suisun  Creek,  Cali- 
fornia, made  in  compliance  with  the  requirements  of  the  river  and  harbor 
act  of  June  3, 1896. 

Migor  Davis  states  that,  while  not  committing  himself  to  the  opinion 
that  the  creek  is  worthy  of  improvement  by  the  General  Government, 
he  does  think  it  worthy  of  further  examination  to  determine  whether 
any  improvement  within  reasonable  limits  of  cost  can  be  made,  and  esti- 
mates the  cost  of  a  survey  for  the  purpose  at  $600. 

The  views  of  M^jor  Davis  are  concurred  in  by  Col.  Charles  R.  Suter, 
Corps  of  Engineers,  the  division  engineer,  and  by  me. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 


Hon.  Daniel  S.  Lahont, 

Becret4Mry  of  War. 


Brig.  Oen.j  Chief  0/ Engineers. 


bbpobt  of  maj.  ohas.  b.  l.  b.  davis,  corps  of  engineebs. 

United  States  Engineer  Office, 
San  Fra/neiseOy  Oal.,  September  17^  1896. 

Obneral:  I  have  the  honor  to  submit  the  following  report  upon 
the  preliminary  examination  of  Suisun  Creek,  California,  called  for  by 
tlie  river  and  harbor  act  of  June  3, 1896. 

Suisun  Creek  is  a  tidal  estuary  of  Suisun  Bay,  and  is  about  18  miles 
in  length  from  the  town  of  Suisun,  at  the  head  of  navigation,  to  its 
mouth  in  the  bay.  It  has  no  fresh-water  streams  entering  it  and  is 
consequently  not  subject  to  freshets.  At  ordinary  tides  the  rise  is 
about  6  feet. 

The  examination  was  made  on  September  16, 1896,  by  means  of  a 
naphtha  launch,  and  numerous  soundings  were  taken  at  various  places, 
both  in  and  out  of  the  channel,  to  withiu  4  miles  of  the  mouth  in 
Suisun  Bay,  about  14  miles  from  the  town  of  Suisun,  and  some  2  miles 
below  the  x>oint  at  which  the  United  States  Coast  and  Geodetic  Survey 
chart  stops.  The  examination  shows  a  tolerably  wide  and  deep  slough, 
with  several  shoal  places,  generally  at  bends.  The  river  is  navigated 
by  small  flat-bottomed  sailing  vessels  of  about  80  tons,  carrying  bulky 
freight,  and  drawing  about  5  feet  of  water,  which  depth  can  be  carried 
all  the  way  to  the  docks  in  the  town  at  high  tide,  though  in  front  of 
the  town  wharves  the  flats  are  bare  at  low  tide,  and  the  naphtha  launch 
on  her  return  trip  was  unable  to  make  a  landing.    The  vessels  beat  up 
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tbe  creek,  and  tbis  fact  shows  that  the  creek  is  tolerably  wide  and  deep 
to  enable  them  to  do  so,  but  at  some  points  there  are  sharp  turns,  and 
a  sailing  vessel  under  headway  is  liable  to  run  aground  by  getting  out 
of  tbe  channel,  particularly  where  the  latter  is  narrow,  and  may  have 
to  wait  twelve  hours  for  a  rising  tide  to  float  off.  Those  interested  in 
improving  the  stream  think  they  would  be  satisfied  with  a  practicable 
navigable  depth  of  8  feet  and  that  this  depth  could  be  secured  at  slight 
cost  by  dredging  a  few  shoal  places,  widening  a  few  narrow  portions 
of  the  channel,  cutting  off  one  point,  and  making  a  cnt-off  through  a 
bend.  Of  course,  something  more  than  a  preliminary  examination  wiU 
be  necessary  to  determine  the  cost. 

The  competition  of  railroads  has  become  so  severe  that  sailing  ves- 
sels of  80  tons  can  hardly  compete,  and  the  three  previous  attempts  to 
run  steamers  on  the  creek  have  resulted  in  tiulure,  the  railroad  in  each 
case  having  either  bought  out  the  companies  or  put  down  the  rates 
from  Vacaville  and  places  above  to  such  a  point  that  the  steamers  could 
nat  pay  expenses;  but  the  merchants  claim  that  if  the  creek  is  improved 
to  an  available  depth  of  8  feet  they  will  run  two  steamers  of  their  own 
and  will  guarantee  that  the  competition  of  the  railroad  company  will 
not  run  their  boats  out  of  the  business,  though  it  is  difficult  to  see 
how  they  can  prevent  the  producer  shipping  his  merchandise  over  the 
cheapest  route,  however  shortsighted  such  a  policy  may  be. 

The  town  has  been  bonded  for  $42,000  for  the  construction  of  water- 
works and  the  contract  has  been  let  for  the  work.  When  this  work  is 
completed  and  the  supply  of  water  ample  for  the  purpose,  it  is  claimed 
that  a  beet  sugar  factory  will  be  started,  some  successful  experiments 
in  raising  the  sugar  beet  having  ^ready  been  made,  the  analyses  of 
which  were  shown  to  me  and  seemed  to  be  quite  promising.  It  is  also 
claimed  that  a  cannery  will  be  started,  and  in  case  an  improveiaent  of 
the  creek  is  made  an  electric  road  built  to  Elmira  and  Vacaville. 

The  following  statistics  were  furnished  me  by  Mr.  Edward  Hilborn,  jr. : 

From  Jannary  1, 1896,  to  September  1,1896,  the  foUowiDg  amounts  of  freight  have 
been  receiyed  by  water  at  Suisun : 

Lnmber feet..  2,207,802 

General  merchandise .' pounds..  1,500,000 

The  freight  shipments  to  local  markets  from  Suisun  for  the  season  of 
1896-97,  based  on  the  amounts  already  shipped  and  stored  in  the  ware- 
house, will  be — 

By  water:  Poands. 

Grain - 20,000,000 

Hay 1,200,000 

By  railroad: 

Grain 240,000 

Green  fruits - 2,000,000 

Dried  fruits  and  nnts 5,760,000 

The  above  does  not  include  the  amount  of  green  firuit  shipped  to 
Eastern  markets. 
The  town  council  prepared  the  following  statement: 

Avemge  amount  of  freight  in  pounds  transported  via  Suisun  River  for  pointe  <•»  Solano 
County  during  the  year  1896. 

Ponnds. 

For  Suisun  City  and  ricinity 24,035,699 

For  Winters,  Capay  Valley,  and  vicinity 2,463,293 

For  Vacavillo,  Vara  Valley,  and  vicinty 4, 983,  726 

For  Elmira  and  vicinity 752,983 
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Amount  of  freight  and  produce  that  would  be  tranaported  via  SuUun  River  if  said  river 
were  dredgtd  to  accommodate  larger  vessels. 

Pounds. 

Suisun 26,239,687 

Vacaville 25,761,235 

Winters 12,059,872 

Dixon 34,669,116 

Elmira 9,274,361 

This  report  does  not  include  the  figures  of  about  2,000  car-loads  of 
fruit  for  Eastern  markets,  and  freight  that  is  received  into  the  county 
from  other  points  that  are  not  directly  connected  with  the  river. 

These  figures  being  in  pounds  seem  large,  but  converted  into  tons 
the  prospective  commerce  of  Suisun  Creek  would  be  about  60,000  tons, 
an  amount  which  seems  to  warrant  further  examination. 

While  not  committing  myself  to  the  opinion  that  the  creek  is  worthy 
of  improvement  by  the  General  Government,  I  do  think  it  worthy  of 
further  examination  to  determine  whether  any  improvement  within 
reasonable  limits  of  cost  can  be  made,  and  respectfully  recommend  a 
survey  at  a  eost  not  to  exceed  $600. 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  L*  B.  Davis, 

Major ^  Corps  of  Engineer 9. 
Brig.  Gen  W.  P.  CRAianiLL, 

Chief  of  Engi7ieer8,  U.  S.  A, 
(Through  the  Division  Engineer.) 

[Fint  indorsement.] 

F.  S.  Enghnebr  Office,  Pacific  Division, 

San  Francisco  J  CaL,  September  19^  1896 
Eespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  A.,  with  the 
views  of  the  district  officer  concurred  in. 

Chas.  B.  Sxttbb, 
Colonel  ofUngineer^y  Division  Bngvneer. 


P  P  6. 

SURVEY  OF  ALVISO  CEEEK,  CALIFORNIA. 

[Printed  in  Honse  Doc.  Ko.  145,  Fifty-fourth  Congrees,  Becond  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  24^  1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  letter, 
dated  December  11,  1896,  together  with  copy  of  report  transmitted 
therewith,  by  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  upon 
the  results  of  a  survey  of  Alviso  Creek,  California,  made  in  comi)liance 
with  the  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

The  plan  of  improvement  presented  in  the  report  provides  for  a  chan- 
nel dei)th  of  7  feet  at  low  tide  from  beyond  the  mouth  of  the  creek  up 
to  the  town  of  Alviso.  As  the  tide  rises  from  7  to  11  feet,  this  would 
give  a  navigation  of  from  14  to  18  feet  at  high  tide.    On  this  basis  the 
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approximate  quantity  of  material  to  be  removed  is  206,700  cubic  yards, 
and  the  estimated  cost  of  the  work  is  $47,855,  provided  appropriations 
permit  the  whole  or  a  greater  part  of  the  work  to  be  done  under  one 
contract,  otherwise  the  ultimate  cost  would  much  exceed  this  estimate. 
For  reasons  given  by  Major  Davis  in  his  letter  of  transmittal,  he  does 
not  think  that  the  present  commerce  of  Alviso  Greek  justifies  the 
expenditure  of  public  funds  for  its  improvement.  This  opinion  is  con- 
curred in  by  Ool.  Charles  B.  Suter,  Corps  of  Engineers,  the  division 
engineer,  and  by -me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


letter  op  maj.  ohas.  b.  l.  b.  davis,  oobps  op  enginebrs. 

United  States  Engineer  Oppioe, 
8an  Francisco^  Oahy  December  lly  1896. 

General:  I  have  the  honor  to  transmit  herewith  my  report  of  the 
survey  of  Alviso  Creek,  California,  and  to  state  my  opinion  as  to  the 
worthiness  of  the  proposed  improvement,  and  whether  the  same  is 
justified  by  the  interests  of  commerce  involved,  as  called  for  by  Depart- 
ment letter  of  September  5, 1896. 

The  shores  of  San  Francisco,  San  Pablo,  and  Suisun  bays  are  studded 
with  creeks  or  sloughs,  which  are  tidal  estuaries  whose  lower  x>ortion8, 
flowing  through  marsh  land  generally  flooded  at  spring  tides,  are  gen- 
erally wide  and  deep,  but  whose  upper  portions  narrow  rapidly  and  are 
very  tortuous,  presenting  many  difficulties  to  navigation,  particularly 
by  sail,  owing  to  the  risk  of  grounding  in  following  the  crooks  and 
turns  of  the  slough.  ^It  is  on  these  upper  narrower  portions  of  the 
slough  that  the  town*  if  there  is  any,  is  situated,  as  it  is  only  there 
that  laud  of  sufficient  firmness  can  be  found  to  build  upon.  At  such 
towns  considerable  local  commerce  springs  up,  and  it  is  only  a  question 
of  time  when  an  increase  of  channel  depth  is  found  necessary  and  Con- 
gress is  petitioned  to  do  the  work. 

I  am  of  the  opinion  that  Alviso  Creek  ought  not  to  be  improved  by 
the  General  Government,  as  it  is  impossible  to  improve  it  within  rea- 
sonable limits  of  cost  so  that  commerce  would  leave  its  old  course  to 
any  extent,  and  the  creek  will  remain  simply  as  at  present,  the  outlet 
of  the  Santa  Clara  Valley  region.  Its  foreign  commerce  is  practically 
limited  to  exports  of  farm  produce,  which  must  be  brought  to  tide 
water  by  rail  in  any  case,  and  it  would  be  far  cheaper  to  build  the  tracks 
a  few  miles  farther  to  where  the  water  is  deep  naturally  than  to  go  to 
the  great  expense  of  dredging  a  channel,  which  after  completion  will 
require  a  considerable  annual  exx>enditure  for  maintenance. 

I  do  not  think  the  present  commerce  of  Alviso  Creek  justifies  the 
expenditure  of  public  funds  for  its  improvement. 

The  river  and  harbor  act  of  September  19,  1890,  required  a  prelimi- 
nary examination  of  this  creek,  as  did  also  the  act  of  July  13,  1892. 
Both  of  these  examinations  were  made  by  Lieut.  Col.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  and  in  each  instance  he  reported  that  in  his 
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<Ti)inion  he  did  not  consider  Alviao  Greek  worthy  of  improvement  by 
the  General  Government,  and  in  this  opinion  I  fully  concur. 
Very  respectfully,  your  obedient  servant, 
^  Ghas.  B.  L.  B.  Davis, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Graiohill, 

Chief  of  Engineers^  U.  9.  A. 
(Throngh  the  Division  Engineer.) 

[First  mdortement.] 

TJ.  B.  Engineer  Office,  Paotpio  Division, 

San  Francisco^  CaL,  December  12^  1696. 
Bespectfully  forwarded  to  the  Gbief  of  Engineers,  U.  S.  A. 
For  the  reasons  given,  I  concur  in  the  opinion  of  the  district  officer 
that  Alviso  Greek  is  not  worthy  of  improvement  by  the  General 
Government, 

Ghas.  R.  Sutbr, 
Colonel  of  Engineers^  Divisioti  Engineer. 


report  op  MAJ.  OHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINBERS. 

United  States  Engineer  Office, 
San  FranciscOj  Cal,  December  lly  1896. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Alviso  Greek,  Galitornia,  and  the  estimated  cost  of  improve- 
ment, as  called  for  by  the  provisions  of  the  river  and  harbor  act  of 
June  3,  1896. 

Alviso  Greek,  or  Slough,  is  situated  at  the  upper  end  of  San  Fran- 
cisco Bay  and  forms  an  outlet  for  a  portion  of  the  commerce  of  the  city 
of  San  Jos6,  distant  9  miles.  The  village  of  Alviso,  consisting  of  a 
few  houses  and  stores  and  some  warehouses  and  a  population  of  200, 
is  situated  at  the  head  of  navigation,  3^  miles  from  the  bay. 

The  land  immediately  at  Alviso  is  above  tide  water,  but  a  short  dis- 
tance below  the  marsh  land  commences  and  extends  to  the  bay,  and  is 
overflowed  at  spring  tides. 

Alviso  is  now  the  receiving  point  for  lumber,  coal,  and  like  com- 
modities for  San  Jos^  and  Santa  Glara,  to  which  places  all  articles  are 
hauled  by  teams. 

The  survey,  the  chart  of  which  is  shown  on  the  accompanying  trac- 
ing,* covers  the  creek  from  its  mouth  up  to  the  South  Pacific  Goast 
Railroad  crossing  and  a  portion  of  the  approach  channel.  The  avail- 
able depth  at  present  in  the  creek  is  about  3  feet  at  low  water,  but  the 
channel  is  narrow  and  crooked  and  can  not  be  navigated  by  vessels  of 
much  length.  The  available  depth  beyond  the  mouth  of  the  creek  is 
about  7  feet  at  low  tide,  and  the  cost  of  the  improvement  has  been  based 
on  an  estimate  of  carrying  this  depth  to  the  town  of  Alviso.  As  the 
tide  rises  from  7  to  11  feet,  this  would  give  a  navigation  of  from  14  to  18 
feet  at  high  tide.  To  increase  the  depth  beyond  this  would  greatly 
increase  the  amount  of  dredging,  particularly  of  hard  material,  and 
consequently  the  cost  of  improvement.    The  depth  decided  upon  for  the 

*NotpriDt«d. 
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improvemeDt  is  also  that  which  the  board  of  trade  of  San  Jos6  in  k 
letter  addressed  to  this  office  thought  would  be  sufficieut  to  meet  the 
demands  of  commerce. 

On  this  basis  the  approximate  quantity  of  material  to  be  removed  is 
206,700  cubic  yards,  and  the  estimated  cost  of  its  removal  $47,855. 

The  cross  section  assumed  is  7  feet  deep  at  zero  of  the  gauge,  with  a 
bottom  width  of  60  feet,  with  varying  side  slopes  to  suit  the  character  of 
the  material.  Along  the  face  of  the  wharves  the  channel  width  has 
been  increased  to  80  feet,  so  as  to  leave  a  width  of  00  feet  past  vessels 
lying  alongside  these  wharves,  while  a  V-shaped  area  has  been  esti- 
mated for  at  the  head  of  the  old  Guadalupe  Slough  as  a  turning  basin. 

A  cut-off  is  proposed  at  the  sharp  bend  where  vessels  have  had  trouble 
in  making  the  turn.  This  cut  is  of  1,000  feet  radius  which  will  afford 
much  relief  in  making  the  turn. 

.  With  regard  to  the  estimated  cost  of  this  improvement  the  unit 
figures  given  are  ample,  provided  Congress  appropriates  enough  money 
to  do  the  whole  or  the  greater  part  of  the  work  under  one  contract,  but 
should  the  amounts  be  but  a  small  fractional  part  of  the  estimated 
amount  the  ultimate  cost  would  much  exceed  the  estimates,  as  has 
been  found  to  be  the  case  in  many  similar  harbors  of  this  class. 

The  report  of  Mr.  F.  C.  Turner,  assistant  engineer,  who  conducted 
this  survey,  is  appended  herewith,  to  which  attention  is  respectfully 
invited  for  details. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Major  J  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraiohill, 

Chief  of  Engineers^  U.  8.  A. 


BXPORT  OF  MR.  F.  C.  TURNEBj  ASSISTANT  BNGimSBB. 

San  Francimco,  December  10^  1896. 

Major:  I  have  the  honor  to  snbmit  the  foUowing  report  npon  the  survey  of  Alviso 
Creek,  California: 

The  surrey  includes  the  oreek  from  its  mouth  up  to  the  crossing  of  the  trestle 
bridge  of  the  South  Pacific  Coast  Railroad  and  the  approach  channel  in  the  bay  from 
the  mouth  of  the  creek  to  Beacon  11.  In  the  upper  half  of  the  oreek  the  soundings 
were  taken  on  lines  about  200  feet  apart;  in  the  lower  oreek  and  bay  the  sounding 
lines  are  at  about  :iOO- foot  intervals.  Only  enough  soundings  to  develop  the  approach 
channel  and  its  limiting  depth  in  the  bay  have  been  platted,  the  rest  being  omitted 
to  save  time. 

Soundings  have  been  reduced  to  a  plane  of  reference  of  zero  of  a  tide  gauge  at  the 
town  of  Alviso,  which  is  said  to  have  been  placed  by  Mr.  Boftchke  in  189^.  As  com- 
pared with  the  Coast  Survey  tide-table  predictions,  using  the  tidal  constant  given 
for  Ravens  wood,  the  gauge  appears  to  be  0.5  foot  too  low. 

The  limiting  depth  in  the  creek  at  present  is  about  3  feet  at  zero  of  the  tide  gange, 
but  the  channel  is  narrow  and  crooked  and  unavailable  for  vessels  of  mnch  length. 
The  limiting  depth  in  the  bay  beyond  the  mouth  of  the  creek  is  about  7  feet,  and 
this  has  been  taken  as  marking  the  extent  to  which  improvement  might  be  carried, 
and  estimates  are  made  on  that  basis.  As  the  tide  rises  from  7  to  11  feet  on  this 
gauge,  this  would  give  a  navigation  of  ftom  14  to  18  feet  at  high  tide.  To  increuse 
the  depth  beyond  this  would  necessitate  dredging  in  the  buy  itself,  increase  the 
quantities  to  be  removed  in  the  creek  above,  and  would  |^eatly  increase  the  per- 
centage of  the  hard  material.  At  the  depth  assumed  of  7  ieet  no  work  is  required 
in  the  lower  half  of  the  creek  except  at  one  small  lamp  about  a  mile  above  the 
entrance. 

The  estimated  quantity  of  material  to  be  removed  to  obtain  the  proposed  channel 
is  206,700  cubic  yards. 
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The  assumed  cross  section  has  a  depth  of  7  feet  at  zero  of  the  gauge,  a  bottom 
width  of  60  feet,  side  slopes  of  1  on  3  up  to  8  feet  above  the  plane  of  reference,  and 
Tertical  banks  above  that  to  the  top  of  the  marsh,  which  is  abont  10  feet  above  zero. 
The  steepest  existing  slope  observed  was  1  on  2^  at  a  deep  hole  at  the  lamber  wharf. 
In  the  hardpan  the  sides  will  stand  vertical  and,  it  is  thought,  would  remain  stable 
at  1  on  1 ;  but  the  softer  material  on  top  takes  low  slopes  of  from  1  on  4  to  1  on  12, 
few  places  being  as  steep  as  1  on  3.  The  banks  for  the  most  part  are  vertical  and 
from  1  to  3  feet  high.  Redredging  of  cuts  in  this  material,  even  if  not  filled  by 
detritus  brought  down  from  the  upland  but  only  from  the  degradation  of  the  banks, 
will  have  to  be  done  some  years  after  they  are  made;  but  the  assumed  section  of 
estimate  is  thought  to  approximate  fairly  close  to  that  of  the  newly  dredged  channel, 
the  slopes  being  steeper  below  and  flatter  above,  if  anything,  in  nature. 

The  channel  width  of  60  feet  has  been  increased  to  80  feet  along  the  face  of  the 
wharves  for  a  distance  of  1,600  feet.  This  addition  is  about  the  width  of  the  vessels 
likely  to  tie  up  here,  leaving  a  60- foot  channel  past  them.  If  commerce  increases 
this  will  have  to  be  widened  still  farther  and  a  wide,  deep  basin  be  built,  with  a  low- 
water  depth  of  17  feet,  or  a  depth  equal  to  the  high-water  depth  in  the  channel,  so 
that  deep-draft  craft  will  not  ground  as  the  tide  falls.  It  is  said  that  one  schooner 
opened  her  seams  aud  filled  by  grounding  on  the  hard  bottom  as  the  tide  lowered. 
But  no  estimate  is  made  for  this  at  present,  aud  it  is  doubtful  if  making  deep  berths 
at  private  docks  be  the  province  of  tne  General  Government.  Some  provision  should 
be  made  for  turning  long  vessels  around,  and  an  estimate  is  included  for  dredging  a 
V  -shaped  area  in  the  head  of  the  old  Guadalupe  Slough  opposite  the  town,  extend- 
ing 80  yards  beyond  the  edge  of  the  channel. 

A  cut-off  is  proposed  at  a  sharp  bend  abont  a  third  of  the  way  down  toward  the 
mouth.  At  this  place  are  two  sharp  bends  making  a  reverse  carve  difficult  for  ves- 
sels of  much  length  to  navigate.  The  lower  bend  has  a  radius  of  curvature  in  the 
channel  of  about  600  feet.  The  upper  bend  has  a  radius  of  curvature  of  SOU  feet  and 
a  total  curvature  of  124  degrees,  and  is  the  bend  complained  of  by  shipping  men. 
The  cut  proposed  is  on  a  curve  of  1,000  feet  radius,  and  is  so  placed  as  to  allow  of 
good  alignment  in  case  a  second  cut  be  made  at  the  lower  bena  at  some  future  time. 
At  present  the  dredging  at  the  lower  bend  is  on  the  side  of  the  existing  channel, 
easing  off  the  curve  somewhat  without  cutting  into  the  high  bank  very  much.  To 
make  a  cut-off  at  this  and  at  other  slighter  bends  to  cut  on  the  points  so  as  to  ease 
all  curves  to  a  radius  of  1,000  feet  womd  increase  quantities  by  about  55,000  cubic 
yards. 

No  estimates  are  made  for  dredging  beyond-  the  upper  lumber  wharf.  There  are 
some  old  wooden  warehouses  there.  Alviso  is  a  town  of  erstwhile  great  expectations 
and  disappointed  hopes,  and  these  old  buildings  are  the  relics  of  the  days  when  prod- 
uce of  the  Santa  Clara  Valley  was  carried  by  schooners  before  the  advent  of  the 
railroad,  but  it  would  be  cheaper  to  buy  land  downstream  and  move  them  than  to 
dredge  out  the  channel  in  front,  while  if  the  creek  reouired  turning  they  would  be 
cut  off  anyway.  The  channel  is  so  narrow  and  both  banks  being  occupied,  the 
sides  might  require  bulkheading  if  the  depths  be  increased  greatly. 

The  material  to  be  dredged  consists  of  a  stratum  of  soft,  blue  mud  overlying  hard, 
yellowish,  sandy  clay,  a  tough,  tenacious  hardpan  that  sticks  to  the  buckets  of  bucket 
dredges  and  is  difficult,  slow,  and  expensive  to  handle.  The  same  material  is  met  with 
in  places  at  Redwood  Creek  and  Oakland  Harbor.  There  are  occasional  patches  of 
shells,  but  for  far  the  greater  amount  the  upper  material  is  soft  clay  or  marsh  mud, 
easily  handled  by  any  kind  of  dredge.  The  hardpan  probably  can  be  hancUed  by 
scoop,  heavy  ladder,  or  suction  dredges,  if  the  latter  have  mechanical  cutters,  but  it 
would  be  desirable  to  have  material  placed  well  back  from  the  edges  of  the  banks, 
so  as  to  not  force  them  down  by  the  superincumbent  weight.  For  the  purpose  of 
estimate  prices  are  assumed  of  40  cents  for  hardpan  and  15  cents  for  sorb  material 
per  cubic  yard.  About  a  fourth  of  the  dredging  will  be  hardpan.  The  character 
and  quantities  of  material  of  the  two  kindS  are  based  on  borings  made  with  a 
roughly  pointed  bar  of  three-fourths  inch  iron  at  intervals  of  from  100  to  300  yards, 
and  are  only  roughly  approximate. 

The  projected  channel  has  an  area  of  cross  section  materially  larger  than  that  of 
the  natural  one  in  the  upper  part  of  the  creek,  and  the  present  tidal  prism  is  too 
small  to  maintain  it  by  soour.  To  even  approximate  to  the  degree  of  permanence 
likely  to  be  attained  by  the  cuts  would  require  far  longer  time  for  observation  and 
study  than  is  available.  It  is  said  that  Guadalupe  Creek  or  River  does  not  carry 
much  detritus  in  freshets  and,  in  fact,  many  years  ago  was  purposely  turned  into  the 
head  of  Alviso  SloUgh  by  means  of  an  artificial  cut  and  a  wooden  dike  across  the  old 
channel,  w4tli  the  result  that  the  winter  freshets  scoured  out  and  deepened  the  chan- 
nel very  considerably.  It  may  be  pertinent  to  Inqnire  whether  this  artificial  cut  is 
still  held  in  private  ownership  before  the  work  of  improvement  be  carried  up  through 
and  above  it. 
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The  limit  of  depth  ohtftinable  hy  creek  soeoT  was  reached  long  age,  and  ite  effect 
on  a  deeper  channel  is  likely  to  be  harmfal  rather  than  beneficial.  It  ie  thought 
that  after  the  first  redredging  the  artificial  channel  will  not  tend  to  refill  very  qnickly ; 
but  general  impreMions  are  unsafe  guides,  and,  eonsideriug  the  experience  at  other 
places  on  the  bay,  at  Redwood  Creek  near  by,  for  instance,  which  are  similarly  cir- 
cumstanced, it  seems  likely  that  the  enlarged  channel  will  close  up  again  in  time. 
Part  of  the  refilling  material  will  be  contributed  from  the  degradation  of  the  banks 
by  their  sliding  to  Tower  slopes  and  by  the  wave  wash  of  passing  vessels;  part  will 
be  sediment  brought  down  from  the  upland. 

If  after  trial  it  be  found  that  the  dredged  euts  fill  up  too  quickly,  three  plans  for 
securing  a  ^eater  degree  of  permanence  might  be  considered :  First,  to  cut  ofiT  the 
upland  drainage  by  turning  the  Guadalupe  back  into  its  old  course,  thus  turning 
the  slough  into  a  tidal  canal  or  ditch ;  second,  to  enlarg^e  the  tidal  prism  by  putting  a 
dam  across  the  lower  part  of  the  Guadalupe,  say  at  a  point  where  its  natural  channel 
cross  section  was  fully  equal  to  or  greater  than  the  area  of  the  artificial  section  of 
the  cuts,  and  third,  to  put  in  flushing  gates,  say  at  the  trestle  of  the  railroad,  thns 
turning  the  stream  above  into  a  long  scouring  basin.  The  tide  runs  up  some  2  miles 
above  this  point. 

The  last  plan  is  likely  to  be  the  most  costly,  and  unless  carefully  a^usted  might 
result  in  spasmodic  rushes  that  would  attack  and  injure  the  banks  and  caiisethe 
formation  of  shoals  in  the  lower,  wider  reaches.  With  the  first  plan  the  channel 
would  be  a  purely  artificial  out,  and  after  the  banks  had  taken  their  slopes  could  be 
increased  indefinitely.  The  second  plan  of  forcing  the  tide  in  the  Lower  Guadalupe 
up  through  Alviso  Creek  on  its  face  would  appear  to  be  the  most  promising,  as  it 
would  cost  very  little,  would  leave  an  open  channel  above,  and  could  easily  be 
removed,  if  necessary,  on  the  adoption  of  other  plans.  But  a  first  trial  should  be 
made  of  dredging  alone. 

All  this  provided  that  Alviso  Creek  be  deemed  worthy  »f  improvement  by  the 
General  Government. 
Very  respectfully, 

F.  C.  TUBKSB. 

Mf^.  0.  E.  L.  B.  Davis, 

dnyiB  of  Enginetn^  V.  8,  A* 


BtMmaitd  aminmi  of  dredging  in  the  propoBod  improvomoni  of  AMso  Creeks 


Lnmp  a  mile  above  month 

Cbannel  orossing 

ChaDDel  below  cut-off 

Cut-off 

Cbannel  above  oat-off  to  lumber  wbarf . 
Additional  width  in  troni  of  wharvea  . . 
Turning  V 


Total. 


Mark  on 
map. 


A. 
R-C. 

B-V. 
F-G. 

"hV* 


Cnbio 
yards. 


2,000 
0,800 

8^300 
01.100 
80,000 
20,200 
12,700 


900b 700 


Material : 


Hardpan  (say  60,000) ouMe  yards..    48,200 

Soft  mud  and  clay,  shells  and  sand do 158,500 


Total do....  206,700 

Estimated  cost: 

60,000  cubic  yards  of  hardpan,  at  40  cents $20,000 

166,700  cubic  yards  of  soft  material,  at  16  cents 28,605 


43,505 
Expenses  and  contingencies,  10  per  cent 4,850 


Total 47,855 
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PP7. 

BURVEY  OP  REDWOOD  CREEK,  CALIFORNIA. 
(Printed  in  Hoqm  Doo.  Ko.  87,  Fifty-fourth  CongnM,  Moond  Msaioa.] 

Office  of  the  Chief  of  Enoineers, 

United  States  Army, 
Washinfftanj  D.  0.j  December  5, 1896. 
Sir:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  October  28, 1896,  with  map,*  by  Maj.  Ohas.  £.  L.  B.  Davis,  Gorps 
of  Engineers,  giving  the  results  of  a  survey  of  Redwood  Greek,  Gali- 
fornia,  made  to  comply  with  the  requirements  of  the  river  and  harbor 
act  of  Jnne  3, 1896. 

The  estimated  cost  of  the  work  outlined  in  M^jor  Davis^s  report  is 
$8,400. 

Very  respectfidly,  your  obedient  servant, 

W.  P.  Graighill, 
Brig.  0eH.j  CM^  of  Eng%neer$. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  ohas.  b.  l.  b.  davis,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco^  Oal^  October  28, 1896. 

General:  I  have  tiie  honor  to  submit  the  following  report  of  a 
survey  of  Redwood  Greek,  Galifornia,  and  the  estimated  cost  of  improve- 
ment, as  called  for  by  the  provisions  of  the  river  and  harbor  act  of 
June  3, 1896. 

Bedwood  Greek,  under  the  name  of  Bedwood  Harbor,  has  already 
been  improved  by  the  General  Government.  From  1884  to  1890  a  total 
of  $23,400  has  been  appropriated  for  this  harbor,  and  103,446  cubic 
yards  of  material  has  been  dredged  from  the  creek  or  slough. 

In  the  preliminary  report  in  1882  it  was  stated  that  dredging  would 
have  to  be  repeated  periodically  every  few  years  as  depomts  would 
accrue,  and  such  has  been  found  to  be  the  case. 

The  tracing  accompanying  this  rex>ort  is  from  a  detail  sheet  of  the 
United  States  Goast  and  Geodetic  Survey,  the  changes  and  additions 
being  in  red.  The  limits  of  the  dredging  were  between  the  points  A 
and  B  of  the  tracing;  that  is,  from  the  town  to  the  junction  with  the 
larger  slough.  As  the  upper  third,  or  from  the  town  to  the  tannery,  is 
now  bare  at  low  water  and  the  remaining  two-thirds  has  an  available 
depth  of  less  than  2  feet,  it  would  seem  to  be  useless  to  do  any  more 
dredging  in  this  stretoh  of  channel. 

The  town  of  Bedwood  has  built  a  wharf  at  the  point  marked  B, 
where  the  smaller  slough  empties  into  the  larger  one,  and  a  planked 
roadway  leads  i^om  the  town  to  the  wharf,  at  which  there  is  a  depth  of 
between  2  and  3  feet  at  low  tide.  This  wharf,  being  about  three-fourths 
of  a  mile  from  the  center  of  the  town  of  Bedwood,  will  sufficiently 

*  Not  reprinted.    Printed  In  Howe  Doc.  No.  91,  Fifty-fourth  Congress,  second  session. 
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serve  the  needs  of  the  general  pablic,  the  only  parties  to  be  benefited 
by  the  deepening  of  the  upper  smaller  slough  being  the  owners  of  the 
lumber  yard  and  the  tannery.  In  view  of  this  state  of  affairs  it  is 
deemed  inadvisable  to  expend  any  more  money  in  deepening  this 
I>ortion  of  the  creek. 

As  will  be  seen  by  an  examination  of  the  tracing,  the  slough,  at  a 
point  about  halfway  to  the  Bay  of  San  Francisco,  widens  out,  forming 
the  middle  ground,  with  two  channels  and  a  mud  bank  between.  To  the 
westward  of  this  middle  ground  there  is  a  deep  semicircular  slough,  with 
a  bar  of  2  feet  at  its  upper  end,  whi(*h  can  be  navigated  by  the  class  of 
sailing  vessels  using  the  slough,  but  with  some  difficulty,  owing  to  its 
peculiar  course.  By  closing  this  slough  by  means  of  a  dike,  and  improv- 
ing either  channel  around  the  middle  ground,  a  5  foot  channel  might 
be  obtained.  The  westernmost  channel  is  the  one  to  be  preferred,  on 
account  of  its  being  straighter,  though  the  amount  of  material  to  be 
removed  is  somewhat  greater. 

The  estimate  of  the  cost  of  this  work  is  as  follows: 

Dike r $3,000 

Dredging •.•••    5,400 

Total 8,400 

This  dredging  includes  about  3,000  cubic  yards  to  be  dredged  in  front 
of  the  whaif  built  by  the  town  of  Bedwood. 

The  Frank  Tanning  Company,  of  Bedwood,  has  furnished  me  a  state 
ment  of  the  annual  traffic  of  the  company: 

Tons. 

Bark,  5,500  cords 6,600 

Hides - 1,875 

Supplies^  oils,  etc 400 

Coal 250 

Leather 1,200 

Offal  (hair,  glue  stock,  etc.) 700 

Total 11.025 

Hanson  &  Co.,  lumber  dealers,  have  furnished  me  with  the  following 
statement  of  their  annual  traffic: 

To  Redwood  City  by  water :  Tons. 

1,000  barrels  lime 100 

500  barrels  cement 100 

1,417,590  feet  of  lumber 1,SJ66 

From  Redwood  City  by  water: 

1,600,00(>  shingles 160 

8,000  tons  of  hay 3,000 

Total *. 5,826 

The  main  body  of  this  report  was  written  October  28, 1896,  and  the 
delay  in  forwarding  has  been  occasioned  by  not  receiving  the  statistics 
as  soon  as  anticipated. 

The  report  of  Mr.  F.  0.  Tomer,  assistant  engineer,  in  charge  of  the 
field  work,  is  appended  herewith. 

Very  respectfully,  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  OsAianiLL, 

Chief  of  Engineers^  TJ.  8.  A. 
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BSPOBT  OF  MR.  F.   C.   TURNER,  ASSISTANT  ENGINEER. 

San  Francisco,  Cal.,  October  g4, 1896. 

Major  :  In  accordance  with  yonr  instructions  I  have  made  an  examination  of  Red- 
wood Creek,  and  respectfnlly  snbmit  the  following  report: 

DifiSenltiee  in  the  way  of  navigation  were  reported  at  but  two  points,  viz,  in  the 
upper  slough  between  points  A  and  B  on  the  map  which  is  appended  hereto,  and  at 
the  point  C,  known  as  the  middle  ground. 

The  upper  slough,  A  to  B,  is  about  a  mile  in  length  from  the  bridge  in  the  town  to 
its  mouth,  and  is  the  portion  to  which  work  heretof  »re  done  by  the  Govrrnment  has 
been  confined.  A  cut  50  feet  wide  and  3  feet  deep  at  low  tide  was  last  made  up  its 
fuU  length  in  1892,  the  dredging  amouutiuff  co  53,900  cubic  yards.  At  present  the 
channel  is  completely  l>are  at  low  tide  for  about  a  third  of  its  len^irth,  i.  e.,  above  the 
tannery ;  while  iu  the  lower  two-thirds,  from  the  tannery  to  the  junction  with  the  large 
slough,  there  is  a  narrow  channel  with  ruling  depths  of  from  1^  to  1\  feet  at  low 
tide.  This  filling  is  caused  by  a  creek  bringing  down  sediment  from  the  uplands 
during  the  winter.  A  small  amount  of  mud,  also,  has  sloughed  into  the  channel  from 
the  bunks.  This  upper  stretch,  as  has  been  repeatedly  stated  in  the  reports  by  Lieu- 
tenant-Colonel BenyaunI,  Corps  of  Engineers,  can  not  be  kept  open  permanently, 
but  will  require  periodical  dredging,  as  it  is  impracticable  to  turn  the  creek  away  from 
it  at  a  cost  at  all  commensurate  with  resnlting  benefits,  while  there  is  no  current  to 
keep  the  channel  scoured. 

Recently  the  town  of  Redwood  City  built  a  wharf  on  the  larger  slough  at  the 
mouth  of  this  smaller  one  and  connected  it  to  high  ground  by  means  of  a  planked 
roadway.  There  is  about  2  to  3  feet  of  water  at  this  wharf  at  low  tide,  and,  as  it  is 
but  three-fourths  of  a  mile  to  the  center  of  town,  it  would  appear  that  it  answers 
the  necessities  of  the  general  public.  The  only  interests  benefited  by  deepening  the 
upper  slough  appear  to  be  those  of  a  lumber  yard  and  a  tannery.  In  both  places  the 
material  unloaded  from  schooners  is  reloaded  and  replied,  so  that  the  extra  expense 
of  going  to  the  deep  water  at  the  city  wharf  would  seem  to  be  that  of  the  extra  haul 
of  about  a  mile  in  case  of  the  lumber  yard,  and  of  about  700  yards  in  case  of  the 
tannery,  the  cost  of  handling  not  being  materially  affected  as  regards  loading  and 
unloading.  From  these  considerations  it  would  seem  that  there  is  little  to  justify 
the  expenditure  of  more  money  on  the  upper  slough  by  the  General  Government. 

The  middle  ground  is  a  wide  portion  of  the  slough  from  900  to  1,200  feet  between 
the  banks,  with  two  channels  separated  by  a  low  mud  bank  covered  with  tules. 
There  is  a  deep  horseshoe-shaped  slough  around  to  the  west  of  the  middle  ground 
which  can  be  taken,  having  a  bar  depth  at  its  upper  end  of  2  feet  and  from  9  to  12 
feet  for  the  major  portion  of  its  course;  but  it  is  said  to  be  difficult  to  follow  this 
course,  owing  to  the  prevailing  direction  of  the  winds  and  the  set  of  the  tidal  cur- 
rents at  the  entrance.  Of  the  middle  ground  channels  the  western  is  closed  and  bare 
at  about  a  foot  of  tide,  while  the  eastern,  the  one  in  use,  has  ruling  depths  of  2  feet 
at  low  tide,  but  is  narrow  and  difiScult  for  scow  schooners  to  navigate.  Either  chan- 
nel could  be  improved  by  shutting  off  the  other,  and  also  the  deep  channel  around  the 
bend  by  means  of  dikes:  and  it  is  thought  that  a  5-foot  channel  at  low  water  could 
be  thus  maintained.  The  western  channel  would  require  the  largest  volume  of 
dredging,  but  gives  a  straighter  and  somewhat  better  alignment  than  the  eastern. 
Some  dredging  will  be  needed  at  the  city  wharf  to  give  5  feet  at  low  tide.  As  the 
tide  rises  from  7  to  9  feet,  this  would  allow  coasting  vessels  to  come  to  the  wharf. 

The  dikes  would  have  little  pressure  to  withstand,  and  a  single  line  of  sheet  piling 
would  do,  backed  up  with  dredgings  from  the  cut.  That  closing  the  deep  bend 
would  be  about  320  feet  long,  and  that  on  the  middle  ground  560  feet.  The  spur 
dike  would  require  an  apron  of  brush  and  stone  at  the  end. 

The  material  to  be  dredged  would  be  mostly  mud,  with  some  shells  and  sand.  To 
out  through  the  west  side  of  the  island  would  take  about  24,000  cubic  vards,  while 
the  east  channel  would  require  about  16,000  cubic  yards.  At  the  wharf  about  3,000 
cubic  yards  woold  have  to  be  dredged. 

ESTIMATES  OF  COST. 

Closing  deep  channel  of  bend : 

34  piles  34  feet  long,  at  14  cents $162 

3  waling  pieces,  6  by  8  inches,  300  feet,  at  $15 54 

300  feet  sheet  piling,  3  by  12  inches,  28  feet,  at  $15 378 

Bolts  and  spikes 12 

Labor 150 

756 
profits  of  oontraotoT,  and  coAtingenoies • 244 
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Spur  dike: 

Sheet-pile  dike,  ft-eight,  etc $1,100 

Brnsh  mat,  50  cnbic  yards,  at  $3 150 

Stone,  ISOtons,  at$2 300 

1,550 
Profits,  contingencies,  etc 450 

Total -•. 2,000 

Dredging :  Cable  jazds. 

West  channel 24,000 

Wharf 3,000 

27,000,  at  20  cents.  5,400 

Eastchannel 16,000 

Wharf 8,000 

19,000,  at  20  cents.  8,800 


West 
ehannol. 


East 
cbauneL 


Dikes 

Dredging... 

Total. 


$8,000 
5,400 


9S.000 
8,800 


8,400 


6,800 


Very  respectfully, 

F.  0.  TUBKXB. 

M%i.  Chaa.  E.  L.  B.  Davis, 

Carpt  of  Engineers,  U.  8.  M 


P  P  8. 


6URVEY  OF  MARE  ISLAND  STRAIT,  CALIFORNIA. 
[Fxinted  in  Hoase  Doc.  No.  134,  Fifty-foarth  Gongress,  second  aeasion.] 

Oppiob  op  the  Ohiep  OP  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  19,  1896, 

Sir:  I  have  the  honor  to  submit  the  accompaDying  copy  of  report, 
dated  November  19,  1896,  with  map,»  by  Mj\j.  Charles  B.  L.  B,  Davis, 
Corps  of  Engineers,  giving  the  results  of  a  survey  of  Mare  Island 
Strait,  California,  provided  for  by  the  river  and  harbor  act  of  June  3, 
1896. 

The  plan  of  improvement  recommended  by  Major  Davis  and  by  Col. 
Charles  B.  Suter,  Corps  of  Engineers,  the  division  engineer,  is  the 
dredging  of  a  channel  30  feet  deep,  800  feet  wide  across  the  outer  bar, 
and  600  feet  wide  through  the  main  channel.  The  estimate  submitted 
as  the  cost  of  this  work  is  (318,950,  but  the  division  engineer  states 
that  if,  as  seems  entirely  probable,  hydraulic  dredges  can  be  employed 
and  the  dredged  material  be  pumped  ashore,  the  estimate  of  cost  can 
probably  be  reduced  30  per  cent  or  even  more. 

As  bearing  upon  the  question  there  is  also  submitted  herewith  a  copy 
of  a  letter,  dated  December  16, 1896,  from  the  Acting  Secretary  of  the 
Navy,  in  which  it  is  recommended  by  him  that  the  channel  in  Mare 
Island  Strait  be  dredged  to  a  depth  of  30  feet  and  to  a  width  of  800 

*Not  reprinted.  Printed  in  House  Doc.  No.  134,  Fifty-foarth  CongreaSi  second 
MMion. 
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feet  over  the  outer  bar.  600  feet  wide  abreast  of  Oommission  Bock,  and 
lyOOO  feet  wide  above  Commission  Bock. 

Very  re8x>ectfally9  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  G«i.,  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


ustter  of  haj.  ohas.  e.  l.  b.  davis,  oorps  of  engineers. 

United  States  Engineer  Office, 
San  FranoiscOj  CaLj  November  19, 1896. 
OENEBAii:  In  accordance  with  instructions  contained  in  Department 
letter  of  September  5, 1896, 1  have  the  honor  to  transmit  herewith  my 
report  upon  the  survey  of  Mare  Island  Strait,  California. 

I  think  that  the  importance  of  having  a  channel  of  sufficient  depth 
to  enable  all  classes  of  naval  vessels  to  reach  the  naval  establishment 
at  Mare  Island  can  not  be  overstated,  and  in  my  opinion  the  work  of 
improvement  is  worthy  of  being  undertaken  by  the  General  Govern- 
ment. I  respectfully  recommend  the  dredging  of  a  channd  800  feet 
wide  and  30  tieet  deep  across  the  outer  bar  and  600  feet  wide  and  30 
feet  deep  through  the  main  channel,  and,  if  possible,  that  the  entire 
amount  of  the  estimate  be  appropriated,  so  that  the  whole  work  may  be 
let  under  one  contract. 

Very  respectfully,  your  obedient  servant, 

Ohas.  £.  L.  B.  Davis, 

Malory  Corps  of  Engineen. 
Brig.  Gen.  W.  P.  ORAiGHfLL, 

Chief  of  UnginerSy  V.  S.  A. 
(Through  the  Division  Engineer.) 

{Unt  iBdonement.] 

IT.  8.  Engineer  Office,  Pacific  DrvisioN, 

Ban  Francisco^  Oal. 
Bespectfully  forwarded  to  the  Ohief  of  Engineers,  United  States 
Army,  concurriug  in  the  views  and  recommendations  of  the  district 
officer.  If,  as  seems  entirely  probable,  hydraulic  dredges  can  be 
employed  and  the  dredged  materia  be  pumped  ashore,  the  estimate  of 
cost  can  probably  be  reduced  30  per  cent  or  even  more. 

Ohas.  B.  Suter, 
Colonel  of  JBngineer9y  Division  Engineer. 


REPORT  OF  IIAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 
San  Francisco,  CaL,  November  19, 1896. 
General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Mare  Island  Strait,  California,  and  the  estimated  cost  of  improve- 
ment, as  called  for  by  the  provisions  of  the  river  and  harbor  act  of  June 
3, 1896. 

The  United  States  Ooast  and  Geodetic  Survey  having  made  a  survey  ot 
the  strait  in  June  and  July,  1896,  application  was  made  for  a  copy  of  the 
chart  of  this  survey  and  a  blue-print  copy  was  obtained.    The  shore 


Digitized  by 


Google 


3354      BEPOBT  OF  THE   CHIEF   OF  ENGINEEBS^  U.  8.  ABMT. 

line  and  hydrography  were  copied  from  this  bine  print  on  the  tracing 
whicl)  accompanies  this  report.  Being  a  hydrographic  sarvey  simply, 
the  character  of  the  bottom  was  that  given  by  the  sounding  lead,  and 
it  tlierefore  became  necessary  to  determine  whether  any  rock  or  hard 
material  wonid  be  met  with  at  depths  to  which  the  dredging  should  be 
carried  in  case  it  be  decided  to  deepen  the  channel. 

A  party  was  sent  into  the  field  in  October  with  instructions  to  make 
borings  distributed  over  the  area  of  channel  that  would  require  dredg- 
ing, the  borings  to  extend  to  at  least  30  feet  below  the  plane  of  reference 
of  the  United  States  Ooast  and  Geodetic  Survey.  The  locations  of  the 
borings  are  shown  on  the  tracing  by  small  circles,  the  number  inside  the 
circle  being  the  number  of  the  boring.  Thirty-one  of  these  borings 
were  made,  and  in  no  case  was  rock  met  with  except  in  the  immediate 
vicinity  of  Commission  Rock. 

A  comparison  of  this  last  chart  with  the  United  States  Goast  and 
Geodetic  Survey  chart  of  San  Pablo  Bay,  the  hydrography  of  which 
was  executed  in  the  years  from  1851  to  1859,  shows  that  considerable 
shoaling  of  the  strait  has  taken  place.  The  character  of  the  bottom 
revealed  by  the  lead  and  determined  by  the  borings  seems  to  indicate 
that  most  of  the  deposited  material  is  <<slickens,^'  brought  down  by  the 
Sacramento  Biver  from  the  mines  on  its  upper  tributaries.  The  shoal- 
ing from  this  cause  will  probably  be  less  in  the  future  than  in  the  past; 
still,  a  gradual  silting  up  and  shoaling  of  the  strait  must  be  anticipated, 
and  redredging  will  be  necessary  from  time  to  time. 

On  both  sides  of  the  strait  there  are  long  flats  and  shoals  where,  if 
dikes  or  levees  were  built,  behind  which  the  material  excavated  from 
the  channel  could  be  deposited  by  the  hydraulic  method,  the  expense 
would  be  greatly  reduced,  and  it  is  possible  that  the  contractor  might 
make  satisfactory  arrangements  with  the  riparian  owners  to  permit 
this.  Below  the  navy-yard  there  is  a  stretch  of  low  land  covered  with 
tule  grass,  well  adapted  for  filling  in,  but  the  fear  of  malaria  arising 
from  the  drying  out  of  the  large  quantities  of  freshly  deposited  mate- 
risd  might  deter  the  naval  authorities  from  granting  the  privilege.  I 
.have  therefore  estimated  the  cost  of  dredging  at  15  cents  per  cubic 
yard,  on  the  supposition  that  the  dumping  grounds  would  have  to  be 
somewhere  on  the  shoals  in  San  Pablo  Bay.  As  the  amount  of  mate- 
rial to  be  dredged  is  large,  if  a  sufficient  appropriation  is  made  to  let 
the  work  under  one  contract,  it  is  thought  proposals  might  be  obtained 
at  a  much  lower  figure. 

In  the  following  estimates  the  width  of  channel  on  the  outer  bar  has 
been  kept  at  800  feet  for  all  depths : 

E8TIMATB8. 

For  ohanDel  24  feet  deep  and  600  feet  wide :  Cubic  yards. 

Onter  bar  (800  feet  wide) 40,000 

Main  channel 091,000 

Total 731, 000,  at  16  cents..  $109,850 

Contingencies,  10  per  cent 10,965 

120,615 

For  channel  26  feet  deep  and  600  feet  wide:  CaMo  yards. 

Outer  bar  (800  feet  wide) 99,000 

Main  channel 963,860 

Total 1,062, 860,  at  15  cents..    159,429 

Contingencies,  10  p«r  cent • 15^943 
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For  ohanoel  28  feet  deep  and  600  feet  wide :  Cnbio  yards. 

Outer  bar  (800  feet  wide) 138,000 

MaiD  channel 1,279,040 

Total 1,417,040,  at  15  cents..  $212,556 

Contingencies,  10  per  cent 21,256 

233, 812 

For  channel  28  feet  deep  and  800  feet  wide :  Cabio  yards. 

Outer  bar 138,303 

Main  channel 1,721,225 

Total 1,859,528,  at  15  cents.-    278,930 

Rock  excavation  at  Commission  Rock,  16,000  cobic  yards,  at  $10 160, 000 

438,930 
Contingencies,  10  per  cent ^ 43, 893 

482,823 

For  channel  30  feet  deep  and  600  feet  wide:  Cabio  ymrds. 

Outer  bar  (800  feet).... 232,800 

Main  channel 1,700,238 

Total '. 1,933,033,  at  15  cents.-    389,965 

Contingencies,  10  per  eent 28,995 

318,950 

As  will  be  seen,  the  ohanneJ  30  feet  deep  and  600  feet  wide,  by  avoid- 
ing the  expensive  rock  cutting  near  Commission  Bock,  is  much  cheaper 
than  the  28-foot  channel  800  feet  wide,  and  is  probably  wide  enough  to 
accommodate  the  largest  type  of  naval  vessels,  while  the  depth  is  none 
too  great  for  the  requirements  of  a  first-class  navy-yard. 
Very  respectifhlly^  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 

Major  J  Corps  of  JSJngineerM. . 

Brig.  Gen.  W.  P.  OBAiaHiLL, 

Chief  of  Engineers^  U.  8.  A. 


LETTER  OF  THE  AOTINa  SBCEETABY  OF  THE  NAVT. 

Navy  Department, 
Washington^  December  16, 1896. 
Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the 
3d  instant,  transmitting  a  copy  of  a  report  from  Maj.  Gharles  E«  L.  B. 
Davis,  Corps  of  Engineers,  giving  the  results  of  a  survey  of  Mare 
Island  Strait,  California^  made  pursuant  to  the  river  and  harbor  act  of 
June  3, 1896,  and  inviting  suggestions  from  this  Department  as  to  the 
width  and  depth  of  the  proposed  channel. 

In  reply  I  have  to  recommend  that  the  channel  referred  to  be  dredged 
to  a  depth  of  30  feet  below  plane  of  reference  and  have  a  width  of  800 
feet  over  outer  bar,  600  feet  abreast  Commission  Eock,  and  1,000  feet 
above  Commission  Eock. 

I  have  the  honor  to  be,  sir,  very  reapectiully, 

W.  MoADOOy  Acting  Secretary. 
The  Honorable  the  Seobetaet  of  Wab. 
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APPENDIX  Q  Q. 


IMPROVEMENT  OP  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND  TRIB- 
UTARIES, AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  NORTH  OP 
SAN  FRANCISCO. 


REPORT  OF  CAPT.  CASSTUS  IS.  OTLLETTE,  CORPS  OF  BKGTNEER8,  OFFICER 
IN  CHAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVBMXirrS. 


1.  San  Joaqain  River,  California. 

2.  Mokelumne  River. California. 

3.  Sacramento  and  Feather  riven,  Cali- 

fornia. 


4.  Napa  River,  California. 

5.  Petaluma  Creek,  California. 

6.  Hamboldt  Harbor  and  Bay,  Califomia. 


■ZiJCINATIONa. 


7.  Napa  River,  California.  I  9.  Humboldt  Harbor,  CalifomiAk 

8.  Petalcuna  Creek,  California.  | 


United  States  Engineer  Oppiob, 

San  Francisco,  Oal,  July  12^  1S97. 
OENERAii:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  Hscal  year  ending  June  30, 1897. 
Very  respectfully^ 

Oassius  E.  Gillette, 
Capiadnj  Ootys  o/Hngineen* 
Brig.  Gen.  John  M.  Wilson, 

Ohirf  of  Engineers,  U.  8.  A, 


QQi- 

IMPROVEMENT  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

A  description  of  this  stream,  its  original  condition,  and  the  plan  for 
its  improvement  are  given  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1896,  p.  3189. 

Report  of  operations  for  the  fiscal  year  ending  June  30, 1897. — ^During 
this  year  $10,197.44  has  been  expended.  The  dredge  worked  from 
August  10  to  September  30,  inclusive,  at  Dutchmans  Beach,  and  in 
Stockton  Slough  from  October  1, 1896,  to  February  3, 1897.  Fortythree 
thousand  one  hundred  and  iifby-nine  cubic  yards  of  material  was 
removed  at  Dutchmans  Eeach  and  138,741  cubic  yards  irom  Stockton 
Slough,  the  total  cost  of  which  was  (^,889.25,  or  5.4  cents  per  cubic 
yard.  The  dredging  done  has  maintained  a  channel  to  Stockton,  so 
that  there  has  been  no  Interruption  to  navigation  to  that  point  during 
the  year. 
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In  May,  1897,  sorae  anags  were  removed  by  blasting  in  the  upper 
river,  at  a  cost  of  $45.25. 

Future  operations. — Extensive  annual  dredging  will  be  required  in 
Stockton  Channel  until  some  provision  is  made  for  the  disposal  of  the 
waters  at  Mormon  Slough  in  some  other  manner  than,  as  at  present,  into 
the  still  waters  of  the  dredged  channel.  It  is  estimated  that,  the  sum 
of  $10,000  will  be  necessary  to  continue  the  dredging  during  the  fiscal 
year  ending  June  30, 1899,  and  that  $1,000  will  be  required  for  snag- 
ging and  analogous  work  in  the  upper  river.  Funds  are  available  for 
enlarging  the  cuts  at  Head  Eeach  and  Twenty -one  Mile  Slough,  which 
work  will  be  done  during  the  coming  fiscal  year. 

Money  statement 

Jaly  1,1896,  balance  nnexpended $78,943.57 

Jane  30, 1897,  amoant  expended  daring  fiBcal  year 10, 197. 44 

Jaly  1,1897,  balance  unexpended 68,746. 13 

{Amoant  (estimated)  required  for  completion  of  existing  project ( *) 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  end  in  &>  June  30, 1899  11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiril  aot  of  June  4, 1897. 


Jppropriatiaiu  for  improving  San  Jo<iquin  Eiver,  California, 


August  14,  1876 $20,000 

June  14, 1880 20,000 

March  3, 1881 40,000 

August  2,  1882 40,000 

July  5, 1884 20,000 

Augusts,  1886 18,750 

August  11,  1888 25,000 


September  19, 1890 $75,000 

July  13, 1892 65,000 

August  17,  1894 50,000 

June  3, 1896 57,750 

Total 431,500 


STATISTICS  OF  COMMESGE  ON  THB  BAN  JOAQUIN  BIYER,  CALIFORNIA. 

The  following  is  a  statement  of  the  business  done  by  the  California  Navigation 
and  Improvement  Company  on  the  San  Joaquin  River,  California,  during  the  year 
ending  May  31, 1897,  which  was  furnished  by  Capt.  H.  J.  Corcoran,  manager  of  the 
company. 

Lower  San  Joaquin  Kiver:  Tons.         Tons. 

Grain 129,398 

MillstuflFs 72,241 

Lumber 56,772 

Coal 17,416 

Produce 28,500 

Merchandise 44,728 

Miscellaneous ILOOO 

360,055 

Upper  San  Joaquin  River : 

Grain 10,574 

Merchandise 1,747 

Lumber 1,350 

13,671 

Total 373,726 

Passengers number..     13,671 

The  following  is  a  statement  of  the  freight  carried  by  the  Union  Transportation 
Company  during  the  year  ending  May  31,  1897. 

Tons. 

General  freight 58,010 

Small  scow  schooners  also  carry  a  large  amount  of  freight  on  this  river,  but  it  is 
impossible  to  obtain  a  statement  of  the  amount. 

*  Indeterminate. 
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QQ2. 
IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

A  description  of  this  stream,  its  original  condition,  the  plan  for  its 
improvement,  and  the  results  obtained  are  given  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1896,  page  3193. 

Report  of  operations  for  the  fiscal  year  ending  June  30^  1897, — ^No 
work  has  been  done  on  this  river  during  the  fiscal  year;  93.43  was 
expended. 

Remarks. — During  the  year  there  has  been  little  or  no  navigation 
above  New  Hope  Lauding,  to  which  point  one  stern- wheel  steamer,  the 
Constance  (385  tons),  runs  regularly,  making  three  round  trips  per 
week.  No  other  steamer  now  runs  on  this  river,  although  a  few  scow 
schooners  make  irregular  trips  there. 

Future  operations. — There  is  no  impediment  to  navigation  between 
the  mouth  of  the  Mokelumne  Eiver  and  New  Hope  Landing.  Above 
that  point  there  is  about  3  miles  of  river  irom  the  banks  of  which  the 
trees  might  be  cut  with  advantage  to  navigation,  but  as  there  is  little, 
if  any,  navigation  there,  no  necessity  for  this  exists  at  present.  Should 
the  necessity  arise  the  funds  on  hand  are  sufdcient  for  the  purpose. 

Money  statement. 

July  1,  1896,  balance  nnexpended $891.77 

June  30,  1897,  amoant  expended  daring  fidoal  year 3. 43 

July  1, 1897,  balance  unexpended 888.34 

{Amount  (eetimated)  required  for  completion  of  existing  project. ......         (*) 
Anioiintthatcan  be  profitably  expendedin  fiscalyear  ending  June  30, 1899         (t) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  dale  of  appropriaiiona  for  improving  Mokelumne  Riffor,  CnHfomia. 

Julys,  1884 $8,500 

Augusts,  1886 2,500 

August  11,  1888 2,000 

July  13.  1892 2,500 

August  17,  1894 2,500 

Total 18,000 


OOMMERCIiLL  STATISTICS. 

The  following  itatement  of  the  trade  of  the  Mokelumne  River  for  the  year  ending 
May  31,  1897,  was  supplied  by  Capt.  N.  Anderson,  secretary  of  the  California  Trans- 
portation Company : 

Freight  (merchandise  and  produce) tons..  38,051 

Passengers 4,263 

The  above  freight  and  passengers  were  carried  on  one  stem- wheel  steamer,  the 
Conntance  (885  touH),  which  makes  from  one  to  three  round  trips  per  week,  and  is  the 
only  steamer  plyini;  into  the  river.  Several  scow  schooners  also  make  occasional 
trips  into  this  river,  but  no  estiuiato  of  their  business  can  be  obtained. 


*  Inde term  i  nate  1 8u fflolent  on  hand. 
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Q  Q  3. 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

A  description  of  this  stream,  its  original  condition,  and  the  plan  for 
its  improvement  are  given  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1896,  page  3195. 

Eeport  of  operations  for  the  fiscal  year  ending  June  30j  1697. — Daring 
the  year  937,909.52  has  been  expended.  The  snag  boat  Seizer  was  run 
from  July  1  to  December  15,  1896.  She  removed  1,294  snaga  and 
destroyed  most  of  them  by  chopping  and  blasting,  and  cat  and  pat 
ashore  from  the  banks  of  the  river  263  trees.  One  thousand  one  hun- 
dred and  thirty-nine  blasts  were  fired,  using  5,121  pounds  of  No.  1  giant 
powder;  3  wing  dams  of  an  aggregate  length  of  703  feet  were  bailt; 
274  piles  were  driven,  and  the  boat  traveled  2,047  miles.  From  April 
19  to  Jane  26  the  boat  was  given  general  repairs,  involving  new  timbers 
and  planking  in  most  of  the  forward  part  of  the  boat.  These  new  tim- 
bers and  repairs  cost  $6,372.79.    The  boat  is  now  in  first-class  condition. 

Daring  tlie  low  water  of  1896  the  river  was  carefully  surveyed  from 
Red  BlnflP  to  Princeton,  about  90  miles.  This  work  was  done  for  the 
Boai  d  of  Engineers  appointed  under  the  act  of  Congress  of  June  3, 1896. 

The  work  at  Parrott  Bend  to  prevent  the  threatened  cut-ofl'  has  been 
completed,  was  twice  damaged  by  high  \^ater,  and  has  twice  been 
repaired.  The  work  was  done  by  hired  labor,  and  the  total  cost  has 
been  (6,555.16.  On  account  of  the  difficulty  in  procuring  rock,  sucli 
structures  are  likely  to  require  frequent  repairs,  and  these  prove  some- 
what expensive,  but  the  cost  of  the  present  experiment  has  been,  thus 
far,  very  mach  less  than  the  cost  of  snagging,  etc.,  which  would  cer- 
tainly result  should  the  river  break  through  the  neck  of  land. 

During  November,  1896,  a  small  wing  dam  was  built  on  the  Yuba 
Eiver  near  Deguerre  Point,  to  confine  the  river  to  its  old  channel,  the 
cost  of  which  was  « 1,582.87. 

There  are  inclosed  herewith  gauge  readings  showing  the  stages  of  the 
Sacramento  River  from  June  1, 1896,  to  May  31, 1897. 

Engineering  methods, — No  change  in  the  method  of  snagging  has  been 
made  since  that  described  in  the  last  annual  report. 

Future  operations, — ^The  amount  now  on  hand  is  sufficient  to  carry 
on  the  work  of  snagging,  etc.,  as  heretofore,  to  the  close  of  the  fiscal  year 
ending  June  30, 18911. 

The  act  of  Congress  passed  June  3, 1896,  provides  for  the  construc- 
tion of  restraining  barriers  for  the  protection  of  the  Sacramento  Biver 
by  the  California  Debris  Commission,  and  also  provides  for  placing  the 
improvement  of  these  rivers  under  a  board  of  three  engineer  officers. 
For  these  reasons  no  estimate  of  funds  to  carry  on  the  present  project, 
beyond  snagging,  is  submitted. 

Money  statement. 

July  1, 1896,  balance  nnerpended $118,683.81 

June  80, 1897,  amonut  expended  daring  fisoal  year 87, 909. 52 

July  1,1897,  balance  unexpended 80,774.29 

July  1«  1897,  amount  cohered  by  uncompleted  contracts 6, 372. 79 

July  1, 1897,  balance  available 74,401.50 

{Amount  (estimated)  required  for  oompletion  of  existing  project (*) 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  uue  30, 1899        (t) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 

*  Indeterminate.  t  Sufficient  on  hand. 
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Amount  and  date  of  all  appropiiaiions  for  imjyroving  Sacramento  and  Feather  rirere, 

California, 


March  3, 1875 $15,000 

Junel8,1878 15,000 

March  3, 1879 1....     20.000 

June  14, 1880 45,000 

March  3, 1881 60,000 

August  2,  1882 250,000 

July  5, 1884 40,000 


August  11, 1888 $20,000 

September  19, 1890 90,000 

July  13,1892 150,000 

August  17,  1894 115,000 

Total 760,000 


AheUract  of  hide  for  repairing  United  Statee  snag  boat  SeUter,  in  answer  to  advertieemeni 
dated  February  27, 1897, received  and  opened  at  San  Francieoo,  Cat.,  by  Capt.  CaeuueE, 
Gillette,  Corpe  of  Engineere,  April  1, 1897, 

California  Nayigation  and  Improyement  Company,  Stockton,  Cal. : 

Haulfog  out  and  launching  boat  and  use  of  ways $125. 00 

50,000  feet  clear  Oregon  pine,  surfaced,  edged,  and  seamed,  at  $26  per 

Mfeet 1,300.00 

lyOOO  feet  Oregon  pine  blocking.    (No  charge.) 

500  Oregon  pine  wedges,  ac$l  per  100 5.00 

2,000  feet  clear  redwoo<I,  surfaced  and  edged,  at  $23  per  M  feet 46. 00 

1,000  feet  clear  redwood,  surfaced,  tongned,  and  grooved,  at  $21  per  M 

feet 21.00 

1,000  feet  No.  1  sugar  pine,  at  $50  per  M  feet 50.00 

1,500  feet  oak,  at  $110  per  M  feet 165.00 

1,000  feet  laurel,  at  $70  per  M  feet 70.00 

3  Oregon  pine  knees,  7-inch  face,  at  $5.95  each 17. 85 

1,000  pounds  white  lead,  at  5^  cents  per  pound 52. 50 

2(X)  pounds  red  lead,  at  5J  cents  per  pound 10. 50 

20  pounds  black  lead  in  oil,  at  6  cents  per  pound 1.20 

2  barrels  Portland  cement,  best  quality,  at  $3  per  barrel 6. 00 

30  gallons  raw  linseed  oil,  at  39  cents  per  gallon 11.70 

30  gallons  boiled  linseed  oil ,  at  39  cents  per  gallon 11. 70 

6  rolls  tarred  feltinff,  32  inches  wide,  at  $1.20  per  25-yard  roll 7. 20 

9  bales  oakum,  at  $3.50  per  50-ponnd  bale 31. 50 

30  kegs  galvanized  ship  spikes,  i  by  8  inches  to  ^^  by  5  inches,  at  $3.50 

per  keg 1(».00 

5kegb  cut  nails,  at  $2.25  per  keg 11.25 

2,000  carriage  bolts,  |  by  6  inches,  at  1  cent  per  bolt 20.00 

300  screw  bolts,!  by  12  inches,  at  3«eutsx>er  bolt 9.00 

200  screw  bolts,  I  by  24  inches,  at  6  cents  per  bolt 12.00 

150  screw  bolts,  \  by  13  inches,  at  3^^  cents  per  bolt 4. 65 

2,500  pounds  round  iron,  f  inch,  at  2  cent«  per  pound 50. 00 

150  pounds  round  iron ,  f  inch,  at  1-|%  cents  per  pound 2. 85 

200  pounds  round  iron,  i  inch,  at  2^^^^  cents  per  pound 4. 20 

100  pounds  clinch  rings,  f  inch,  at  12  cents  per  pound 12. 00 

800  days,  ship  carpenter,  at  $3.50 per  day 2,800.00 

20  days,  blacksmith  and  helper,  at  $6  per  day 120.00 

300  days,  laborer,  at  $2.50  per  day 750.00 

50  days,  calker,  at  $3.50  per  day 175.00 

Total 6,008.10 

Hay  &  Wright,  San  Francisco,  Cal. : 

Hauling  out  and  launching  boat  and  use  of  ways 175. 00 

50,000  feet  clear  Oregon  pine,  surfaced,  edged,  and  seamed,  at  $20  per 

Mfeet 1,000.00 

1,000  feet  Oregon  pine  blocking,  at  $12  per  M  feet 12. 00 

500  Oregon  pine  wedges,  at  $200  per  hundred 10.00 

2,000  feet  clear  redwood,  surfaced  and  edged,  at  $22  per  M  feet 44. 00 

1,000  feet  clear  redwood,  surfaced,  T.  and  G.,  at  $20  per  M  feet 20. 00 

1,000  feet  No.  1  sugar  pine,  at  $60  per  M  feet 60.00 

1,500  feet  oak,  at  $100  per  M  feet 150.00 

1,000  feet  laurel,  at  $80  per  M  feet 80.00 

3  Oregon  pine  knees,  7-inch  face,  at  $6  each 18.00 

1,000  pounds  white  lead,  at  5i  cents  per  pound 55. 00 

200  pounds  red  lead,  at  6  cents  per  pound 12.00 

20  pounds  black  lead  in  oil,  at  8  cents  per  pound 1.60 
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Hay  Sl  Wright,  San  FranciscO;  Cal. — Continued. 

2  barrek  Portland  cement,  beet  quality,  at  $3  per  barrel $6.  00 

80  gallons  raw  linseed  oil,  at  43  cents  per  gallon 12.90 

30  gallons  boiled  linseed  oil,  at  45  cents  per  gallon 13. 50 

6  rolls  tarred  felting,  32  inches  wide,  at  $1.40  per  25-yard  roll 8. 40 

9  bales  oaknm,  at  $3.50  per  50-pound  bale 31. 50 

30  kegs  galvanized  ship  spikes,  i  by  8  inches  to  iV  ^7  ^  inches,  at  $3.90 

per  keg 117.00 

5  kegs  cut  nails,  at  $2.15  per  keg 10. 75 

2,000  carriage  bolts,  |  by  6  inches,  at  1  cent  per  bolt 20.  00 

300  screw  bolts,  f  by  12  inches,  at  4  cents  per  bolt 12.00 

200  screw  bolts,  |  by  24  inches,  at  10  cents  per  bolt 20. 00 

150  screw  bolts,  I  by  13  inches,  at  3^  cents  per  bolt 5. 25 

2,5(X)  pounds  round  iron,  f  inch,  at  2  cents  per  pound 50. 00 

150  pounds  round  iron,  |  inch,  at  If  cents  per  pound 2. 63 

200  pounds  round  iron,  i  inch,  at  2  cents  per  pound 4. 00 

100  pounds  clinch  rings,  |  inch,  at  12^  cents  per  pound 12. 50 

800  days,  shin  carpenter,  at  $4  per  day '3,200.00 

20  days,  blacksmith  and  helper,  at  $6  per  day 120. 00 

300  days,  laborer,  at  $2  per  day 600.00 

50  days,  calkers,  at  $4.50  per  day 225.00 

Total 6, 109. 03 

Fulton  Engineering  and  Shipbuilding  Works,  San  Francisco,  Cal. : 

Hauling  out  and  launching  and  use  of  ways 550.  00 

50,000  &et  clear  Oregon  pine,  surfaced,  edged,  and  seamed,  at  $32  per 

Mfeet 1, 600.00 

1,000  feet  Oregon  pine  blocking,  at  $17  per  M  feet 17. 00 

600  Oregon  pine  wedges,  at  50  cents  per  hundred 2. 50 

2,000  feet  clear  redwood,  surfaced  and  edged,  at  $27.50  per  M  feet ....  55.  00 

1,000  feet  clear  redwood,  surfaced,  T.  and  G.,  at  $24  per  M  feet 24. 00 

1,000  feet  No.  1  sugar  pine,  at  $66  per  M  feet 66.00 

1,500  feet  oak,  at  $110  per  M  feet 165.00 

1,000  feet  laurel,  at  $110  per  M  feet 110.00 

3  Oregon  pine  knees,  7-inoh  face,  at  $7.25  each 21.75 

1,000  pounds  white  lead,  at  6^  cents  per  pound 65.00 

200  pounds  red  lead,  at  6^  cents  per  pound 13.50 

20  pounds  black  lead  in  oil,  at  12  cents  per  pound 2. 40 

2  barrels  Portland  cement,  best  quality,  at  $3.50  per  barrel 7. 00 

80  gallons  raw  linseed  oil,  at  46  cents  per  gallon 13. 80 

30  gallons  boiled  linseed  oil,  at  48  cents  per  gallon 14. 40 

6  rolls  tarred  felting,  32  inches  wide,  at  $1.40  per  25-yard  roll 8. 40 

9  bales  oakum,  at  $3.90  per  50-pound  bale 35. 10 

30  kegs  galvanized  ship  spikes,  i  by  8  inches  to  ^t;  by  5  iuches,  at  $4.80 

per  keg 144.00 

5  kegs  cut  nails,  at  $2.60  per  keg 13.00 

2,000  carriage  bolts,  |  by  6  inches,  at  li  cents  per  bolt 25. 00 

800  screw  bolts,  f  by  12  inches,  at  5^  cents  per  bolt 16.50 

200  screw  bolts,  |  by  24  inches,  at  9i  cents  per  bolt 18. 25 

150  screw  bolts,  i  by  13  inches,  at  4  cents  per  bolt 6. 00 

2,500  pounds  round  iron,  f  inch,  at  2^  cents  per  pound 56. 25 

150  pounds  round  iron,  |  inch,  at  2  iV  cents  per  pound 3. 15 

200  pounds  round  iron,  I  inch,  at  2|  cents  per  pound 4. 67 

100  pounds  clinch  rings,  |  inch,  at  12^  cents  per  pound 12. 50 

800  days,  ship  carpenter,  at  $4.50  per  day 3, 600. 00 

20  days,  blacksmith  and  helper,  at  $12.50  per  day 250. 00 

300  days,  laborer,  at  $3  per  day 900.00 

50  days,  talker,  at  $5.50  per  day 275.00 

Total 8,094.67 


Contract  in  force  on  account  of  improvinff  Sacramento  and  Feather  rivere,  CaHfomu^ 
{dated  April  26, 1897,  for  repairing  U,  S,  enag  boat  Seizer). 


Name  of  contractor. 


California  Navigation  and  Trnprore- 
nieiit  Co. 


Date  of 
approval. 


Jnly    2.1897 


Work 
commonced. 

Apr.  26. 1897 


Expiration. 


Work  was  completed  June  26, 1897 
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STATISTICS  OF  COMMERCK  OF  THE  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA, 
FOR  THE  YEAR  ENDING  MAY  31,  1897. 

The  following  freight  was  carried  by  the  boats  of  the  California  Transportation 
Company  between  San  Francisco  and  Clarksburg,  a  distance  of  110  miles : 

Tons. 

Produce  and  coal 77,364 

Lumber 11,380 

Total 88,744 

Passengers nnmber..  11^608 

The  following  is  a  statement  of  the  freight  carried  by  the  boats  of  the  Southern 
Pacific  Company  between  San  Francisco  and  Sacramento,  including  all  way  freight : 

Tons.    ' 

Freight  north 50,163 

Freight  TOUth 66,748 

Total 115,911 

The  following  is  a  statement  of  the  freight  carried  by  the  Sacramenf o  Transporta- 
tion Company,  the  only  company  running  boats  on  the  Sacramento  River  above  the 
city  of  Sacramento : 

From  San  Francisco  to  Sacramento :  Tons.       Tons. 

Lumber 20,000 

Merchandise 16,000^ 

Coal 15,000 

From  Sacramento  to  San  Francisco : 

Brick 22,000 

Merchandise 2,500 

Miscellaneous 1,200 

Total  freight  between  San  Francisco  and  Sacramento .^     76, 700 

River  above  Sacramento : 

Down-river  freight —  Tom. 

Wheat  and  barley 104,096 

Cord  wood 10,000 

Broom  and  Indian  com 1,700 

Potatoes 3,000 

Hogs  and  cattle 240 

Dnedfruit 250 

Miscellaneous 5,500 

Up-river  freight: 

Merchandise  to  points  below  Redbluff 8,800 

Merchandise  to  Redbloff 7,200 

Total  freight  of  upper  river 140,786 

Totalfreight  carried 217,486 

The  commerce  of  the  Sacramento  River  is  carried  on  8  steamers,  16  grain  barges, 
and  7  brick  barges  belonging  to  the  Sacramento  Transportation  Company,  5 
steamers  and  7  barges  belonging  to  the  California  Transportation  Company,  and  2 
steamers  belonging  to  the  Southern  Pacific  Ccmpany.  The  steamers  vary  in  size 
from  183  to  619  tons  and  the  barges  from  118  to  800  tons.  The  larger  of  the  steamers 
onlv  go  a  short  distance  un  the  river,  the  commerce  of  the  upper  river  being  carried 
on  oarges  towed  by  light-draft  steamboats. 

On  the  Feather  River,  a  small  steamer,  247  tons  gross  tonnage,  belonging  to  the 
Southern  Pacific  Company,  makes  one  round  trip  per  week,  with  a  barge,  and  takes 
all  the  freight  that  offers.  The  following  is  a  statement  of  the  freight  carried  during 
the  year  ending  May  31, 1897 : 

Tons. 

Freight  north 1,143 

l^eight  south 6,976 

Total  freight 8,  IIP 

This  includes  all  way  freight. 
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Q  Q4. 

IMPROVEMENT  OF  NAPA  RIVER,  CALIFORNIA. 
[This  work  was  in  the  charge  of  Mi^-  Chas.  B.  L.  B.  Davis,  Corps  of  Bngineers,  antil  April  23,  1807.] 

A  descriptiou  of  this  river,  its  original  conditioii,  the  plan  for  its 
improvemeut,  and  the  results  obtained  are  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  3177. 

Report  of  operations  for  the  fiscal  year  ending  June  30y  1897, — No  work 
has  been  done  on  this  river  during  the  fiscal  year.  Seventy  dollars 
was  expended. 

Remarks, — Permanent  improvement  of  this  stream  is  impracticable, 
as  a  channel  dredged  one  year  is  liable  to  be  obliterated  by  the  detritus 
•brought  down  by  the  floods  of  the  succeeding  winter.  It  has  therefore 
been  considered  that  to  keep  the  river  in  good  navigable  condition 
dredging  should  be  continued  from  year  to  year,  and  as  the  ordinary 
tides  rise  5  feet  and  the  spring  tides  7  feet  a  comparatively  small  amount 
of  work  is  necessary  to  keep  navigation  in  good  condition  for  the  class 
of  boats  that  ply  on  this  river. 

Future  operations. — As  the  river  has  again  filled  up  in  certain  places, 
and  there  is  $4,162.70  available  for  work  on  it,  it  is  intended  to  dredge 
such  bars  as  obstruct  navigation;  but  as  the  winter  floods  are  liable  to 
ngain  fill  the  river  with  detritus  the  improvement  will  be  only  tempo- 
rary, and  it  is  estimated  that  $5,000  can  be  profitably  expended  on 
this  river  during  the  fiscal  year  ending  June  30,  1899. 

Money  statement. 

Jaly  1,1896,  balance  unexpended $4,232.70 

June  80, 1897,  amount  expended  during  fiscal  year 70. 00 

July  1, 1897,  balance  unexpended 4, 162. 70 

{Amount  (estimated)  required  for  completion  of  existing  project (* ) 
Amount  that  can  be  uroHtably  expended  in  fiscal  year  ending  June  30, 1899      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  for  improving  Napa  River^  California, 

August  11, 1888 17,500.00 

September  19,  1890 10,000.00 

August  17, 1894 4,000.00 

June  3, 1896 4,000.00 

Total - ♦ 26,500.00 


COMMERCIAL  STATISTICS. 


Articles. 


HerchandiHe,  generali  received  and  shipped tons.. 

Coal  received do... 

Hayabipped do... 

Grain  received  and  shipped do... 

W Ine  received  and  shipped do . . . 

Lnmbor  received do . . . 

Hiscellaneous  freight  received  and  shipped do... 

Total do... 


Steamers 

Tonnase 

Trips  by  steamer.. 


1884. 


22.800 
5,000 
2,000 
3,000 
7, 500 

18,333 
5,936 


64,509 


2 
176 


1896. 


10,700 
11,000 

4,S5C 
14.250 

9.350 
10,000 

6.520 


06.370 


2 

527 

Daily. 


No  new  lines  of  transportation  were  established  during  the  year. 


*  Indeterminate. 
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QQS. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

DeHcription. — The  improved  portion  of  Petalnma  Creek  is  an  estnary 
about  1(>  miles  long,  extending  from  San  Pablo  Bay  to  the  town  of 
Petalnma. 

Original  condition. — In  its  original  condition  it  was  very  crooked,  and 
in  places  dry  at  low  water,  navigation  depending  almost  entirely  on 
the  tide.    Its  length  was  then  18.5  miles. 

Flan  of  improvement. — In  1880  a  project  was  made  and  adopted  for 
the  improvement  of  this  stream  by  straightening  it  by  cut-offs  and 
dredging  it  so  as  to  obtain  a  channel  50  feet  wide  and  3  feet  deep  at  low 
water.  In  1892  tbe  project  was  increased  to  make  the  channel  as  deep 
as  funds  would  permit. 

Report  of  operations  for  the  fiseal  year  ending  June  30 j  1897. — No  work 
has  been  done  during  the  fiscal  year.  Four  dollars  and  eighty-eight 
cents  was  expended.  The  channel  obtained  by  the  last  dredging  has 
slightly  deteriorated,  owing  to  the  amount  of  detritus  brought  down 
by  Petalnma  Creek,  but  navigation  has  been  in  no  way  interfered  with. 

Remarks. — This  creek  is  the  water  outlet  of  one  of  the  richest  valleys 
in  California,  which  is  in  a  high  state  of  cultivation  and  produces  large 
quantities  of  fruit,  grain,  and  other  agricultural  products.  The  town 
of  Petalnma  has  a  population  of  a  little  over  4,000  people,  and  is  par- 
ticularly flourishing,  containing  as  it  does  several  Important  manufac- 
tories, the  establishment  of  which  is  said  to  be  due  in  a  large  measure 
to  the  existence  of  cheap  water  transportation  to  San  Francisco.  The 
freight  rates  by  rail  from  all  points  within  one  day's  haul  of  Petalnma 
Creek  show  the  beneficial  effect  of  water  competition. 

Futxire  operations. — As  long  as  the  water  of  Petalnma  Creek  empties 
into  the  navigable  channel  frequent  dredging  will  be  necessary,  as  it 
brings  down  large  quantities  of  detritus,  which  are  deposited  in  the 
channel. 

It  is  estimated  that  $4,000  can  be  advantageously  expended  on  this 
stream  during  the  £scal  year  ending  June  30, 1899. 

Money  statement, 

Jaly  1, 1896,  balance  unexpended $44.34 

July  30, 1897,  amount  expended  during  fiscal  year 4.88 

July  1, 1897,  balance  unexpended 39.46 

{Amount  (estimated)  required  for  completion  of  existing  project (*) 
Amount  that  can  be  proh  tably  expended  in  fiscal  year  ending  J  une  30, 1899      4, 000. 00 
Sulniiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Approprtationa  for  tmpromng  Peialuma  Creeks  California, 


June  14,  1880 $8,000 

March  3,1881 8,000 

August  2,1882 14,000 

August  11,1888 2,000 

September  19, 1890 4, 000 


July  13, 1892 $10,000 

August  17,1894 15,000 

Total 61,000 


*  Indeterminate, 
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STATISTICS  OF  COMMRRCB   OF  PETALUMA  CKRKK. 

The  foUowiiij?  statement  of  the  trade  of  Petalmna  Creek  dariDg  the  year  endinj^ 
May  31,  1897,  was  compiled  from  information  collected  by  Dr.  Thomas  Maclay,  city 
clerk  of  Petaluma : 


Tons. 

Grain 16,550 

Farm  produce 34, 015 

Dairy  produce 1, 035 

Fruits,  dried  and  fresh v . . .  2, 100 

Hides  and  pelts 236 

Building  materisil.." 3,890 

Coal 2,700 

Lumber 7,000 

Salt 2,500 


Tons. 

Wool 350 

Live  stock 11,550 

Merchandise 6,590 

Mill  stuff , 21,550 

Wine 200 

Paving  blocks 5,000 

Miscellaneous 970 

Total 116,235 


The  commerce  is  carried  on  one  stern-wheel  steamer,  tire  Oold,  294  tons,  and  many 
Bcow  schooners,  which  carry  the  heavier  freight. 


QQ6. 

IMPROVEMENT  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

A  description  of  this  bay,  its  original  condition,  and  the  plan  for  itiS 
improvement  are  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1896,  page  3207. 

Report  of  operaiions  for  the  fiscal  year  ending  June  30y  1897. — During 
the  year  $273,507.37  was  expended. 

North  Jetty, — At  the  beginning  of  the  fiscal  year  this  jetty  was  being 
built  up  with  rock  and  a  spur  at  Bent  392  being  constructed.  The 
enrockment  of  the  jetty  was  suspended  on  July  27,  and  the  spur  at  Bent 
392  was  completed  about  the  middle  of  the  month.  On  September  2, 
1896,  rock  delivery  was  resumed  and  carried  on  until  April  17, 1897, 
when  the  jetty  whs  completed  and  work  upon  it  closed.  The  amount 
of  rock  delivered  during  the  fiscal  year  on  this  jetty  amounted  to  80,001 
tons.  It  was  found  impracticable  to  build  the  jetty  up  to  full  height 
and  maintain  it  at  that  height  with  rock  that  can  be  obtained  under 
the  present  contract.  The  indications  are,  however,  that  the  jetty  will 
retain  suflBcient  height  to  fully  accomplish  the  purpose  for  which  it  was 
constructed. 

South  Jetty, — The  extension  of  the  jetty  seaward  was  suspended  on 
July  25  at  Bent  341,  giving  suflBcient  extension  for  the  probable  rock 
delivery  daring  the  balance  of  the  season.  Enrockment  was  continued 
to  September  1,  55,181  tons  having  been  used  since  the  beginning  of 
the  fiscal  year.  This  left  the  height  of  the  rock  in  the  jetty  as  follows: 
From  the  beginning  to  Bent  198,  10  feet  above  low  water;  from  Bent 
198  to  bent  234  it  averaged  +4^;  from  234  to  242,  -3i;  from  242  to 
284,  +2;  from  284  to  321,  -1,  and  from  321  to  341,  the  outer  end,  it 
sloped  from  —3  to  —19,  averaging  —10  feet.  The  outer  end  of  the 
trestle  was  strengthened  and  work  stopped.  During  the  winter  the 
south  trestle  from  Bent  244  to  Bent  341 ,  the  last  bent  built  last  season, 
was  all  carried  away  by  the  winter  storms.  On  March  15, 1897,  work 
was  resumed.  The  wharf,  apron,  and  shore  approaches,  requiring 
renewal,  were  rebuilt  at  a  point  farther  south  and  the  shore  track 
moved  to  correspond.  This  was  on  account  of  the  encroachment  of  the 
sea  on  the  spit  in  the  vicinity.  On  April  19  delivery  of  rock  on  the 
shore  protection  was  begun.  At  the  close  of  the  fiscal  year  16,844  tons 
of  rock  had  been  delivered.  The  repairs  to  the  trestle  were  completed 
by  May  20,  when  jetty  extension  was  resumed  and  continued  to  Bent 
294.    At  the  close  of  the  fiscal  year  27^244  tons  of  rock  had  been  deliv- 
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ered,  inakiog  the  total  rock  delivered  on  the  south  jetty  during:  the 
year  82,425  tons.  In  this  jetty  the  rock  is  now  practically  up  to  full 
height,  +10  feet,  from  shore  to  Bent  225,  thence  slopes  to  0  at  Bent 
255,  thence  to  —9  feet  at  Bent  260,  thence  to  —12  feet  at  Bent  320, 
thence  to  about  — 20  feet  at  the  end,  which  is  5,451  feet  from  shore. 

A  complete  survey  of  the  entrance  to  the  bay  was  made  in  October, 
1896,  and  anotherJii  May,  1897.    A  copy  of  the  latter  is  sent  herewith. 

During  the  fiscal  year  the  contractor  delivered  179,272  tons  of  rock, 
constructed  858.8  cubic  yards  of  brush  mattress,  and  erected  1^59.2 
linear  feet  of  trestle  with  double-track  railway  thereon. 

Ungineering  methods. -^DnriDg  the  present  season  it  has  been  neces- 
sary, in  rebuilding  the  south  trestle,  to  drive  piles  into  the  previously 
constructed  foundation  consisting  mostly  of  small  rock  with  the  inter- 
stices filled  with  sand.  Pile  driving  was  quite  difficult,  but  the  residt 
has  been  satisfactory,  an  average  penetration  of  9  feet  having  been 
obtained.  The  piles  were  shod  with  one  fourth-inch  steel  plate  made 
into  the  frustum  of  a  cone,  having  diameters  of  12  inches  and  5  inches 
and  a  slant  height  of  13  inches. 

Remarks. — First.  Lieut.  Herbert  Deakyne,  Cprps  of  Engineers,  was 
in  local  charge  of  the  work  from  the  beginning  of  tlie  fiscal  year  to  Sep- 
tember 12, 1896;  Mr.  D.  E.  Hughes,  assistant  engineer,  from  September 
12, 1896,  to  March  18,  1897;  and  First  Lieut.  James  J.  Meyler,  Corps 
of  Engineers,  from  that  date  to  the  close  of  the  fiscal  year.  Lieutenant 
Meyler's  report  for  the  last  working  season  is  herewith. 

Future  operations, — It  is  expected  during  the  present  working  season 
to  continue  work  on  the  south  jetty.  The  balance  now  available  for 
the  work  is  $348,884.66.  This  will  probably  last  untilJune  30,  1898, 
and  will  leave  a  surplus  of  about  8125,000.  In  addition  to  this  it  is 
estimated  that  $100,000  can  be  advantageously  expended  during  the 
fiscal  year  ending  June  30, 1899. 

Money  statement 

July  1, 1896,  balance  unexpended $410,145.51 

Amount  appropriated  by  sundry  civil  act  approved  June  4,  1897 350, 000. 00 

760, 145. 51 
June  30, 1897,  amount  expended  during  fiscal  year '  273, 507. 37 

July  1,  1897,  balance  unexpended 486,638.14 

July  1, 1897,  outstanding  liabilities $137, 753. 48 

July  1, 1897,  amount  covered  by  uncompleted  contracts 348, 884. 66 

486, 638. 14 

{Amount  (estimated)  required  for  completion  of  existing  project 243, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriations  far  improving  Humboldt  Harbor  and  Bay,  Cali- 
fornia. 


March  3, 1881 $40,000 

August  2, 1882 40,000 

July  5, 1884 62,500 

August  5, 1886 75,000 

August  11, 1888 125, 000 

September  19, 1890 80, 000 

Julyl3, 1892 150,000 

Note. — Of  the  above  amounts  appropriated  $80,884.69  was  expended  for  dredging 
and  forms  no  part  of  the  present  project. 


March  3, 1993 $522,000 

March  2, 1895 225,000 

June  11,  1896 225,000 

June  4,  1897 350,000 

Total 1,894,500 
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List  of  all  contracts  in  force  on  account  of  improving  Humboldt  Harbor  and  Bay,  Cal~ 

ifomia. 

CONTRACT  DATED  DECEMBER  16,  1892,  FOR  JETTY  WORK  AT  THE  ENTRANCE  TO 
HUMBOLDT  HARBOR,  CALIFORNIA. 


Name  of  contractor. 

Date  of 
approval. 

Work  com- 
menoed. 

Expiration. 

John  C.  Bali,  Jr 

Dec.  20,1802 

Apr.  15. 1893 

Thi4  contract  ii  continnons. 

CONTRACT  DATED  DECEMBER  28,  J 806,  SUPPLEMENTAL  TO  THE  ABOVE. 


Name  of  contractor. 


John  C.  Bull,  Jr.. 


Date  of  approval. 


By  Chief  of  Engineers,  Jan.  8, 1897 ;  by  Secretary  of  War,  Jan.  0, 1897. 


STATISTICS  O^  COMMERCE  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

The  following  statement  of  the  trade  of  Hnmboldt  Bay  for  the  year  ending  May 
31;  1897.  was  supplied  and  collected  l^y  Mr.  George  A.  Kellogg,  secretary  of  the 
Humboldt  Chamber  of  Commerce. 

Exports, 


Articles. 

Weight 

Value. 

Lnmber 

Tons. 

158.380 

10,445 

«1, 320, 000 
1,227,225 

Mf<i«Ananeoii4i  profliicts .---  

Total 

108,825 

2,547.255 

A  correct  statement  of  the  imports  of  Humboldt  Bay  could  not  be  obtained  owin^ 
to  the  large  number  of  small  coasting  vessels  which  bring  freight  into  this  port. 

Movement  of  vessels,  tonnage,  and  passengers. 


Arriving. 

Departing. 

Total. 

Kumber  of  sail  vessels... 

185 
353 

181 
355 

866 

KuDiber  of  steani  vessels 

708 

Total  number  of  vessels 

538 

104, 100 

6,653 

536 

103, 40U 

6,500 

1  074 

Total  tonnage 

387,500 

Number  of  passengers ... 

13,252 

Included  in  the  lumber  shipments  are  26  cargoes,  aggregating  15,209  tons  and 
valued  at  $130,175.22,  which  were  taken  directly  to  foreign  ports;  3,619  tons,  vahied 
at  $41,711.14,  sent  to  San  Francisco  for  reshipment. 

The  following  is  a  statement  of  the  business  done  by  the  Pacific  Coast  Steamship 
Company  between  San  Francisco  and  Humboldt  Bay  daring  the  year  ending  May 


Received 
at  Hum- 
boldt Bay. 


Delivered 
at  Hum- 
boldt Bay. 


Freight 

Treasure.... 
Passengers  . 


.tons. 


33,485 

$206,013 

5,841 


13,450 

$364,068 

4.606 


^ 
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The  following  is  a  statement  of  the  business  done  by  the  steamer  North  Fork 
between  San  Francisco  and  Humboldt  Bay  during  the  same  period : 


R«o«ired 
at  Hum- 
boldt Bay. 

Deliv«red 
»t  Hum- 
boldt Bay. 

Lnmbor  ......•....•*.............••..•... 

tons.. 

25,140 
39) 
278 

Mercliandiso 

Aa  -. 

8,635 
394 

PaMa<>Dgf>n — 

REPORT  OF  FIRST  LIEUT.   JAMES  J.  MBTLER,   CORPS  OF  ENGINEERS. 

Humboldt  Bay,  California,  June  i,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Humboldt  Bay,  California,  during  the  working  season  beginning  in 
March,  1896,  and  ending  in  April,  1897: 

The  general  plan  of  this  work  contemplated  the  construction  of  two  jetties,  one 
on  either  side  of  the  entrance  to  the  bay,  and,  in  addition,  such  ^urs  and  shore  pro- 
tection work  as  might  be  necessary  to  protect  either  or  both  jetties  or  shores  from 
injurious  erosion. 

The  close  of  the  previous  working  season,  in  October,  1895,  found  the  two  jetties 
in  the  following  condition :  The  north  jetty  trestle  had  been  ext-ended  to  bent  50^,' 
having  a  total  length  of  8,059.6  feet,  and  mattresses  had  been  sunk  to  8  feet  beyond 
that  point,  thus  having  a  length  of  8,068  feet.  The  jetty,  from  its  initial  point  on 
shore  to  bent  310,  bad  at  one  time  or  other  been  built  up  to  the  full  height  of  10  feet 
above  mean  low  water,  though  in  many  places  the  top  had  been  lowered  by  the  sea. 
From  bent  410  to  bent  490  the  rock  had  been  built  up  to  an  average  height  of  about 

3  feet  above  0,  and  from  490  to  bent  503,  the  outer  eud,  it  sloped  down  to  about  — 12 
feet.  Cross  sections  taken  at  the  end  of  the  season  showed  that  on  the  ocean  side 
the  sand  had  accumulated  up  above  low-water  level  as  far  out  as  bent  180,  and  that 
from  there  to  the  outer  end  the  depth  at  a  distance  of  65  to  70  feet  from  the  center 
line  of  the  jetty  varied  from  2  to  19  feet,  the  greater  depth  being  near  bent  490.  On 
the  channel  side  the  deepest  water  was  43  feet,  found  opposite  bent  90  and  about  80 
feet  distant  from  the  center  line  of  the  jetty. 

The  south  jetty  trestle  had  been  extended  to  bent  251,  having  a  total  length  of 
4,(^5.5  feet,  and  mattresses  had  been  sunk  to  10  feet  beyond,  having  a  leugth  of  4^030 
feet.  The  jetty  had  been  completed  to  its  full  height  of  10  feet  above  mean  low 
water  out  to  bent  180.     From  bent  180  to  bent  220  the  rock  had  been  raised  to  about 

4  feet  above  0,  and  from  220  outward  it  sloped  to  about  —22  feet  at  bent  251.  Cross 
sections  taken  at  the  close  of  the  season  showed  the  deepest  water  to  be  on  the 
channel  side,  it  being  31  feet  deep  at  about  70  feet  distant  from  the  center  line  of 
the  jetty  opposite  bent  250. 

During  the  winter  of  1895-96  the  heavy  seas  and  rough  w^eather  did  much  damage 
to  the  trestles  of  both  jetties.  The  north  jetty  trestle  was  destroyetl  from  bent 
484  to  the  outer  end,  and  over  150  piles  were  broken  out  between  bents  253 
and  484.  The  trestle  of  the  spur  at  bent  468  had  19  bent«  carried  away,  leaving 
4  standing;  18  bents  of  the  trestle  of  spnr  at  430  were  destroyed,  leaving  5  stand- 
ing; and  5  bents  of  trestle  of  spur  at  207  were  destroyed,  leaving  18  bents  stand- 
ing. The  outer  13  bents  of  the  trestle  of  south  jetty  were  carried  away,  leaving 
the  outer  end  of  the  trestle  at  bent  238,  and,  in  addition,  14  piles  were  broken 
out  between  bents  177  and  238. 

Such  was  the  condition  of  both  jetties  at  the  beginning  of  the  present  working 
season.  During  the  season  the  work  has  been  done  by  Mr.  J.  C.  Bull,  jr.,  under  a 
contract  dated  December  16,  1892. 

The  lirst  work  of  the  season  was  done  on  the  south  jetty,  on  March  24,  1896.  On 
that  date  the  contractor  started  in  on  the  preparatory  work  of  clearing  the  shore 
tracks  of  sand  and  getting  the  pile  drivers  ready  for  use.  The  wharf  and  apron 
were  repaired  and  the  scales  were  cleared  of  sand.  Repairs  to  the  trestle  were 
started  on  March  27.  On  the  same  day  work  was  begun  on  the  north  jetty,  this 
being  also  of  a  preparatory  nature.  The  shore  tracks  on  that  side  were  cleared  of 
sand  and  the  pile  driver  made  ready  for  work.  The  wharf  and  apron  were  repaired, 
and  on  the  31st  repairs  on  the  trestle  were  started. 

On  April  1  rock  delivery  began  on  the  north  jett}',  the  first  rock  being  used  to 
build  up  that  jetty  near  its  shore  end  and  in  building  up  the  revetment  along  and 
near  the  sharp  curve.  Rock  delivery  began  on  tlie  south  jetty  on  Ai)ril  9,  its  deliv- 
ery on  the  north  jetty  having  been  suspended  the  previous  day,  as  there  was  littlf 
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or  DO  further  use  for  small  rock  there,  and  the  contractor  eonld  not  deliver  largo 
rock.  The  repairs  to  the  trestle  were  continued  at  both  jetties  during  the  moutb, 
and  at  its  close  the  north  jetty  trestle  had  been  repaired  to  bent  393.  The  soatli 
jetty  trestle  had  been  extended  to  bent  248,  but  during  April  28  and  29  heavv  seas 
destroyed  bents  242,  244,  245,  246,  247,  and  248,  leaving  243  the  last  bent  standing  at 
the  end  of  the  month.  During  April  the  old  track  on  south  jetty  trestle,  from  bent 
10  to  bent  55,  was  moved  to  the  left  about  10  feet  to  a  firmer  part  of  the  trestle,  and 
from  bent  47  to  bent  125  an  additional  track  was  laid,  leaving  a  single  track  from 
shore  to  bent  47  and  a  donble>track  railway  from  that  point  to  the  outer  end. 

The  rock  delivered  at  the  south  jetty  during  April  was  used  in  building  up  the 
incomplete  jetty  near  the  outer  end.    The  weather  during  the  month  was  very 
stormy  and  unfavorable  to  the  progress  of  the  work,  and  greatly  retarded  the  exten- ' 
sion  of  the  south  jetty. 

May  was  another  very  unfavorable  month  on  account  of  the  large  amount  of  rain 
and  the  rough  condition  of  the  sea.  Work  was  done  on  both  jetties,  though  on  the 
north  it  consisted  entirely  of  repairs  to  the  trestle,  which  had  reached  bent  393  at 
the  close  of  the  previous  month.  During  this  month  repairs  were  carried  to  484,  the 
last  bent  standing  after  last  wint>ei^s  storms,  and  the  trestle  was  rebuilt  to  bent 
503,  thus  restoring  it  as  completed  last  year.  Near  the  outer  end  of  the  trestle  there 
had  been  much  scour,  as  one  pile  of  the  last  bent  was  driven  in  28  feet  of  water 
where  the  rock  had  been  built  up  to  — 4  feet  last  season. 

On  the  south  jetty  repairs  to  the  trestle  were  continued,  though  this  work  was 
ft^quently  interrupted  by  storms.  On  the  19th  the  trestle  was  repaired  to  bent  251, 
the  last  bent  reached  at  the  end  of  the  previous  season.  New  trestle  was  then 
started  and  at  the  close  of  the  month  had  reached  bent  272.  The  depths  of  water 
along  the  new  work  varied  from  11  to  17  feet,  averaging  abont  14  feet  throughout 
the  21  bents.  On  the  11th  of  the  month  a  severe  storm  again  carried  away  a  &w  of 
the  outer  bents  of  this  trestle.  The  repairs  had  reached  bent  247,  which  was  partly 
completed,  but  the  seas  destroyed  bent  243  and  everything  outside  of  that  bent. 
The  wreckage  that  came  ashore  from  these  bents  showed  that  there  can  be  but  little 
dependence  placed  on  piles  driven  into  the  rock,  as  many  of  them  hcti  broomed  ap 
instead  of  penetrating  the  rock.  It  may  be  noticed  here,  in  connection  with  the 
difficulty  of  holding,  even  for  a  short  time,  the  outer  end  of  the  south  jetty  trestle, 
that  so  far  the  piles  in  bents  243,  244,  245,  246,  and  247  have  been  driven  and  capped 
and  that  part  of  the  trestle  completed  four  times.  The  first  mattress  was  sunk  this 
season  on  the  south  jetty  at  bents  252  and  253,  on  May  21,  and  at  the  end  of  the 
month  mattress  work  had  reached  to  8  feet  beyond  bent  261.  The  average  scour 
between  the  time  piles  were  driven  and  the  time  mattresses  were  sunk  was  3^  feet. 

During  May  a  survey  of  the  entrance  was  made,  showing  a  channel  of  21  feet  on  the 
bay  and  a  channel  of  19  feet  between  the  sharp  curve  of  the  north  jetty  and  the  deep 
wat«r  along  the  south  jetty.  The  channel  leading  into  South  Bay  showed  a  depth 
of  25  feet,  and  Bucksport  Channel  a  depth  of  9^  feet. 

On  June  1  a  new  spur  to  north  jetty  was  begun,  at  bent  892.  This  was  of  the 
usual  length  of  23  bents,  the  piles  of  which  were  all  driven  in  from  3  to  15  feet  of 
water,  and  the  trestle  completed  by  the  end  of  the  month.  The  mattress  work  of  the 
spur  was  not  finished  until  July  7.  On  the  south  jetty  the  regular  jetty  extension 
was  continued,  and  at  the  end  of  the  month  the  trestle  had  reached  bent  308  and  mat- 
tress work  had  been  extended  to  bent  299.  The  depths  of  water  varied  considerably, 
being  about  14  feet  at  bents  280  and  290,  about  21  feet  at  300,  and  17  feet  at  bent 
308.  The  average  scour  during  the  month  between  the  times  of  pile  driving  and 
mattress  sinking  was  about  5  feet  On  account  of  the  scour,  and  probably  more 
because  of  the  distortion  by  storms,  the  trestle  became  unsteady  in  some  places  near 
the  outer  end^  and  it  became  necessary  to  strengthen  it  in  many  bents  by  driving  a 
fifth  pile.  Diagonal  braces  of  wire  cable  were  also  used  in  places,  they  having  the 
advantage  over  wooden  braces  of  offering  very  little  additional  surface  for  the  sea  to 
act  on.  Heavy  storms  damaged  the  end  of  the  trestle  repeatedly,  and  on  the  12th  of 
the  month  a  complete  mattress  and  throe  bents  of  the  trestle,  Nos.  283,  281,  and  285, 
were  carried  away  by  the  rough  seas.  Besides,  the  outer  10  remaining  bents  were 
much  distorted.    Rock  delivery  was  continued  at  both  jetties  auring  the  month. 

On  the  north  jetty  it  was  found  necessary  to  do  considerable  repair  work  to  the 
trestle  again.  On  the  13th  of  the  month  three  piles  were  broken  out  of  the  trestle. 
The  broken  piles,  which  were  cast  up  on  the  beach,  showed  that  in  each  case  the 
break  had  occiuTed  at  an  elevation  of  about  1  foot  below  low  water,  and  that  the  piles 
at  that  point  were  completely  honeycombed  by  teredo.  Settlement  of  the  trestle 
had  occurred  in  other  places,  and  it  was  feared  that  the  ravages  of  the  teredo  had 
badly  damaged  a  considerable  portion  of  it.  Many  of  the  old  piles  were  therefore 
tested  by  thecontractor  by  striking  with  the  pile-driver  hammer,  weighing  about  4,600 
pounds.  At  first  a  fall  of  6  feet  was  used,  but  later  the  height  of  fall  was  reduced  to 
2  or  3  feet,  and  all  piles  that  would  not  stand  this  blow  were  replaced  by  new  piles. 
Onl  V  the  north  track  of  the  trestle  was  repared  in  this  way  and  made  serviceable  for 
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further  stone  dumping.  The  contractor  had  to  make  the  repairs  at  his  own  expeiis/ 
as  they  had  become  uecessary  during  the  working  season.  In  all,  he  drove  74  piles 
in  51  bents  between  bent  159  and  bent  262.  All  of  the  piles  which  failed  to  withstand 
the  test  applied  by  him  were  found  to  be  honeycombed  by  teredo. 

Work  on  both  jetties  was  continued  during  July.  On  the  north  jetty  it  consisted 
of  the  enrockment  of  the  spur  at  ^'392"  and  of  the  main  jetty.  The  rock  in  spur, 
when  finished,  stood  at  +7  feet  at  bent  5;  sloped  to  0  at  bent  10,  and  thence  to  — 10 
feet  at  the  end  of  the  spur.  The  length  of  the  spur  trestle  was  368.7  feet,  measured 
from  the  throw  of  the  switches  on  the  Jetty  to  the  center  of  cap  23.  The  outer  edge 
of  the  last  mattress  is  314  feet  from  the  center  of  the  jetty.  During[  the  construction 
of  this  spur  a  scour  of  1  foot  took  place  between  the  time  of  driving  piles  and  the 
time  mattresses  were  sunk. 

Tlie  south  jetty  trestle  was  finished  out  to  bent  341  on  July  25.  Here  the  extension 
of  this  trestle  was  stopped,  as  there  was  no  prospect  of  securing  sufficient  rock  to 
Justify  any  farther  construction  during  the  season.  Mattress  work  did  not  follow 
the  trestle  closelv,  owing  principally  to  retardations  by  rough  weather,  and  the  last 
mat  was  not  suns  until  July  29.  This  was  at  bents  341  ana  342  in  27  feet  of  water. 
The  scour  along  this  portion  of  the  jetty  was  so  small,  averaging  only  11  feet,  that 
there  was  no  objection  to  allowing  mattress  work  to  fall  behind  the  trestle  work,  as 
when  far  apart  they  interfere  much  less  with  each  other  than  when  close.  The 
length  of  the  trestle  to  center  of  oap  341  was  5,451.5  feet,  the  mattress  work  extend- 
ing to  5,462  feet. 

On  July  17  the  first  fatal  accident  since  the  beginning  of  this  improyement  hap- 
pened, on  the  south  jetty.  While  a  carload  of  rock  was  being  dumped  it  suddenly 
became  unbalanced  and  fell  ofi'  the  trestle,  taking  with  it  another  car  and  two  men. 
The  men  were  not  seen  after  they  fell ;  they  were  probably  carried  down  under  the 
falling  cars  and  rock  and  drowned.  The  cars  were  recovered  the  next  day,  bat 
nothing  was  ever  seen  of  the  bodies.  Another  man  was  injured  in  the  same  accident 
by  being  thrown  to  the  trestle  from  one  of  the  cars  that  went  overboard.  Though  his 
injuries  were  not  considered  fatal  at  the  time,  he  died  on  July  19.  . 

Operations  on  the  north  Jetty  were  suspended  on  July  27,  as  the  contractor  preferred 
to  deliver  rock  daring  the  remainder  of  tlie  season  at  one  jetty  at  a  time.  He  then  con- 
fined rock  delivery  to  the  south  jetty,  continued  it  throughout  the  month  of  August, 
and  finished  rock  work  there  on  September  1.  Augnst  weather  was  the  best  of  the 
season  and  work  on  the  south  progressed  very  fairly.  Most  of  the  rock  was  used  near 
the  outer  end  of  the  jetty  and  when  the  delivery  for  the  season  was  completed,  on 
September  1,  the  enrockment  of  the  south  jetty  was  left  standing  as  follows:  The 
Jetty  had  been  built  to  full  height  of  10  feet  above  mean  low  water  out  to  bent  198; 
from  198  to  bent  234  the  height  varied  from  0  to  10  above  low  water,  averaging  +4^ 
feet ;  from  234  to  242  (under  a  cross-over)  the  height  averaged  but  — 3^  feet ;  from 
242  to  284,  -f  2  feet;  284  to  321,  —1  foot,  and  from  321  to  341,  the  last  bent,  the  rock 
sloped  from  — 3  feet  to  — 19  feet,  aven^gng  — 10  feet. 

The  gallows  frame  of  the  south  spit  a|>ron  gave  way  Augnst  15,  owing  to  the  fact 
that  the  piles  supporting  its  south  end  had  been  greatly  weakened  by  teredo.  The 
damage  was  <)uickly  repaired  by  the  contractor,  and  as  similar  signs  of  weakness 
had  been  noticed  on  the  north  spit  wharf  and  apron,  he  decided  to  make  repairs 
there  before  resuming  rock  delivery  in  September.  Difring  August  he  drove  17  piles 
in  the  wharf,  apron,  and  approaches  on  the  north  spit. 

During  the  latter  part  of  August  the  outer  20  bents  of  the  sonth  jetty  trestle  were 
strengthened.  Stiffeners  were  made  of  the  largest  64-foot  piles  obtainable  at  the 
jetty.  They,  breaking  joints  every  two  bents,  were  boxed  and  secured  to  the  caps 
with  screw  bolts  just  outside  of  the  outside  stringers.  Alonp;  the  south  side  of  the 
trestle,  which  near  the  end  is  subjected  to  a  tensile  strain  m  rough  weather,  each 
joint  of  the  stiffeners  was  given  a  certain  amount  of  tensile  strength  by  a  piece  of 
4  by  6  inch  timber,  16  feet  long,  overlapping  the  joint  and  sniked  to  the  two  abutting 
pieces.  Diagonal  braces  of  1-inch  wire  cable  were  placed  horizontally  above  the 
caps. 

Soundings  were  taken  August  18  and  19  in  order  to  ascertain  the  condition  of  the 
channel  leading  from  the  bay  to  the  sea.  It  was  found  that  the  depth  on  the  shoal 
in  the  inner  part  of  the  entrance,  which  was  19  feet  in  May,  had  increased  to  23  feet, 
and  that  the  threa<l  of  the  channel  on  this  shoal  had  moved  200  feet  to  the  south- 
eastward. On  the  bar  there  had  occurred  no  appreciable  change  in  either  depth  or 
position  of  the  channel,  though  the  bay  itself  had  been  pushed  seaward  by  the  out- 
flowing current. 

From  September  2  to  the  close  of  the  season,  which  was  on  April  17,  1897,  work 
was  confined  to  the  north  jetty.  During  this  period  the  weather  was  generally  bad 
and  the  seas  rough ;  heavy  storms  did  much  damage  to  both  trestles  and  interfered 
considerably  with  the  progress  of  the  work.  Stone  delivery  was  frequently  inter- 
mpt«d  because  of  heavy  rains  in  the  quarry,  and  the  amount  delivered  during  some 
months  was  very  small,  being  only  about  5,000  tons  per  month  for  November,  Dec^m- 
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ber,  and  February.  Most  of  the  rock  was  used  on  the  onter  part  of  the  jetty,  build- 
ing it  up  to  completion  from  the  outer  end  inward,  as  it  was  contemplated  to  abandon 
this  jettv  at  the  close  of  the  season.  Much  of  this  oi^ter  end  was  raised  twice  to 
the  full  height  of  10  feet  above  low  water,  but  was  agifin  beaten  down  by  the  seas, 
until  before  the  close  of  the  season  it  was  down  below  low  water  again.  Cross 
sections  taken  during  the  latter  part  of  the  season  showed  that  this  portion  of  the 
jetty  attained  great  vndth  with  very  gentle  slopes,  and  also  that  a  shoaling  had 
occurred  along  both  sides  of  it  and  at  tnc  end. 

During  September  it  was  again  found  necessary  by  the  contractor  to  repair  that 
part  of  the  north  jetty  trestle  under  the  north  track  because  of  the  ravages  of  the 
teredo.  He  drove  78  new  piles  to  reenforce  badly  eaten  teredo  piles  between  bents 
169  and  266. 

The  rough  seas  during  September  broke  off  three  piles  in  bents  311, 476,  and  498  of 
the  north  jetty  trestle,  and  during  the  following  month  14  piles  were  carried  away 
beyond  bent  467  from  a  completed  part  of  the  jetty,  and  the  outer  10  bents  of  spur 
392  were  lost.  There  were  also  22  scattering  piles  lost  between  bents  318  and  352,  and 
the  contractor  was  obliged  to  replace  them  at  his  own  expense. 

The  south  jetty  trestle  during  the  month  lost  its  outer  54  bents  and  a  half  dozen 
scattering  piles  besides,  and  during  November  some  of  this  wrecked  trestle  (beyond 
bent  287)  was  cut  away,  and  additional  bolts  were  placed  in  the  oatslde  stringeTs 
from  bent  272  to  bent  287. 

In  the  same  month  14  onter  bents  and  many  scattering  piles  were  lost  from  the 
north  jetty  trestle,  and  in  December  all  the  trestle  beyond  bent  457  was  carried  away 
and  about  80  scattering  piles  besides.  On  the  south  jetty,  bent  249  and  all  beyond 
bent  250  were  destroyed,  and  in  January  bent  250  of  south  trestle  and  all  beyond  bent 
12  of  spur  207,  north  jetty,  were  carried  away.  On  the  north  jetty  several  scat- 
tering piles  were  lost.  During  the  remainder  of  the  season  three  more  bents  were 
carried  away  from  the  onter  end  of  the  south  jetty  trestle,  leaving  bent  245  the  last 
one  standing  at  the  close  of  the  season.  On  the  north  jetty  several  more  scattering 
piles  were  lost,  leaving  bent  457  the  last  one  standing  on  April  17,  with  many 
scattering  piles  gone  between  the  outer  end  and  bent  165. 

During  January  the  contractor  drove  32  piles  in  the  north  i^tty  trestle  to  repair 
and  strengthen  it,  and  also  18  piles  in  the  north  spit  wharf.  In  February  he  drove 
73  repair  ^iles  in  the  trestle,  in  March,  30,  and  in  April,  9,  all  at  his  own  expense,  as 
he  is  required  to  keep  the  trestle,  wharves,  etc..  in  repair  during  the  working  season. 

In  the  latter  part  of  October  the  high- water  line  on  the  point  of  south  spit  began 
to  recede,  and  the  rock  of  the  shore-protection  work  for  several  bents  near  the  main 
jetty  became  exposed  for  the  first  time  in  five  or  six  years.  In  the  following  month 
the  high-water  line  had  reached  the  shore-protection  work  from  the  jetty  around 
nearly  to  the  wharf,  and  at  the  wharf  the  beach  began  building  out  toward  Red 
Bluff.  This  erosion  along  the  shore-protection  work  and  building  up  of  the  beach 
at  the  wharf  continued  until  the  close  of  the  season.  On  February  1  Uie  high- water 
line  crossed  the  shore  protection  for  a  length  of  500  feet,  and  went  southward  beyond 
it  in  one  place  about  130  feet.  At  the  close  of  the  season  the  enrockment  of  the  shore 
protection  between  bents  25  and  50  had  been  torn  down  and  driven  southward  over 
the  beach,  leaving  the  clay  foundation  bare.  This  clay  ib  about  2  or  3  feet  above  iow 
water.  On  December  31  a  storm  tide  of  about  10  feet  accompanied  by  heavy  swells 
took  away  the  walls  and  undermined  the  foundation  of  the  south  spit  scales  pit  (the 
scales  had  been  removed  "to  a  place  of  safety  the  day  before).  Heavy  breakers  at 
the  wharf  tore  off  many  plank  and  a  few  stringers,  and  the  shore  end  of  the  apron 
was  lifted  out  of  its  hinges  and  carried  southward  about  8  feet.  The  aocumulation 
of  sand  continued  at  this  point  until  the  close  of  the  season,  at  which  time  a  spit, 
bare  at  low  water,  extended  from  the  wharf  150  feet  toward  Red  Bluff.  At  the  same 
time  the  destruction  of  the  wharf  and  apron  continued,  leaving  them  at  the  close  of 
the  season  in  a  perfectly  worthless  condition. 

Tlie  fall  survey  of  the  entrance  was  made  during  November  and  December.  The 
weather  was  very  rough  most  of  that  time  and  it  was  only  with  the  greatest  diffi- 
culty that  some  of  the  lines  of  soundings  were  obtained.  The  channel  between  the 
jetties  showed  marked  improvement  since  the  spring  survey.  The  channel  over  the 
bar  had  shoaled  some,  giving  a  least  depth  of  but  17  feet,  and  though  19  feet  could 
bo  carried  northward  past  the  end  of  north  jetty,  it  was  hardly  a  practicable  chan- 
nel, except  with  a  comparatively  smooth  bar,  as  the  vessel  would  not  be  heading  the 
seas.    The  bar  itself  had  moved  farther  in. 

During  the  month  of  Jnne  a  box  tide  gauge  was  placed  on  the  east  pile  of  bent  20 
of  spur  392,  with  the  object  in  view  of  obtaining  information  as  to  the  relation 
between  the  tides  there  and  at  the  light-house  wharf  on  north  spit.  The  gauge  con- 
sisted of  a  3-inch  pipe  having  a  i-inoh  hole  near  the  bottom,  7  feet  below  low  water, 
the  readings  being  taken  from  a  bottle  suspended  by  a  tape.  During.  July  tide 
records  were  obtained  simultaneously  at  two  gauges,  giving  the  first  definite  infor- 
mation regarding  the  differenee  in  the  times  of  we  same  stage  of  tide  at  the  two 
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points.  The  records  obtained  were  forwarded  to  the  San  Francisco  office,  and  they 
showed  the  tides  at  the  spur  gange  were  thirty  minutes  earlier,  and  that  the  ranges 
at  that  gauge  were  somewhat  greater  than  at  the  light-house  wharf. 

During  the  season  the  contractor  in  the  construction  of  the  south  jetty  trestle  was 
permitted  to  use  stronger  fastenings^  as  follows:  The  head  of  each  pile  was  secured 
against  splitting  by  a  f-inch  by  2j-inch  ring,  14  to  18 inches  in  diameter,  driven  on 
the  head  of  the  pile  by  the  pile  driver  hammer,  and  each  pile  was  fastened  to  its 
cap  by  a  I  by  24  inch  round  iron  driftbolt  and  a  1  by  28  inch  screw  bolt  with  nut 
set  in  a  mortise  in  the  pile.  The  stringers  were  secured  to  the  caps  by  1  by  28  inch 
screw  bolts.  On  many  of  the  outer  bents,  as  the  construction  of  the  trestle  pro- 
gressed, temporary  braces  were  used,  consisting  of  wire  cables  placed  in  a  vertical 
plane,  running  from  the  ends  of  the  cap  diagonally  downward  to  the  outside  piles 
at  the  level  of  the  sands. 

During  the  previous  season,  in  the  construction  of  spur  127,  south  jetty,  six  bents 
were  built  without  mattress  foundation,  with  the  view  of  determining  the  value  of 
or  necessity  for  brush  fonn<lations.  During  this  season  those  bents  have  been  com- 
pared very  closely  with  the  adjacent  bents  on  either  side  having  mattress  bottom, 
and  it  has  been  impossible  to  discern  that  there  has  been  any  advantage  in  the  use 
of  the  mattress  as  far  as  settlement  of  the  jetty  is  concerned.  On  the  other  hand, 
considering  the  great  compression  of  the  mattress  by  the  rock  upon  it  aud  the  com- 
parative cost  of  rock  and  mattress,  the  latter  is  much  more  expensive  here  than 
would  be  a  corresponding  volume  of  rock. 

In  July  some  experiments  were  made  by  Mr.  Hughes,  the  assistant  engineer,  hav- 
ing an  important  bearing  on  the  subject  of  testing  teredo-eaten  piles.  Specimens  of 
green  fir  timber,  obtained  from  the  sawed-off  tops  of  piles  used  in  the  work  this  sea- 
son, were  subjected  to  two  kinds  of  tests— one  to  determine  the  resistance  under 
certain  conditions  to  a  crushing  blow  by  a  pile-driver  hammer,  and  the  other  to  deter- 
mine resistance  to  a  crushing  force  slowly  applied.  In  the  fir^t  test  a  pile  was 
driven  into  the  ground  until  it  gave  the  same  penetration  per  blow  as  do  the  piles 
actually  in  the  jetties,  and  then  was  sawed  off  26  feet  below  the  top,  the  stump,  about 
4  feet  high,  being  used  as  an  anvil  and  the  sawed-off  part  (26  feet  long)  beiu«:  used 
as  a  follower  between  which  the  specimens  were  crushed.  This  plan  was  adopted  to 
approximate  as  closely  as  possible  the  conditions  obtaining  when  testing  trestle  piles 
where  the  teredo-eaten  section  is  generally  below  low-water  mark ;  that  is,  over  24 
feet  below  the  top.  The  specimens  were  struck  by  a  3,990-pound  hammer  falling 
through  known  heights.  They  were  4  by  4  inches,  6  by  5  inches,  and  6  by  6  inches 
in  cross  section,  with  larger  end  sections  to  receive  the  pressure.  The  results  of 
twenty  experiments  showed  that  for  specimens  of  this  kind  and  size,  tested  under 
these  conditions,  each  foot  of  fall  of  the  3,990-pound  hammer  gave  a  blow  sufficient 
to  crush  5  square  inches  of  wood,  which  under  the  second  test  was  found  to  require 
3,200  pounds  per  square  inch  to  crush. 

The  practical  application  of  the  tests  is  this:  Knowing  the  loads  which  pass  over 
the  trestle,  the  number  of  pounds  that  any  pile  may  have  to  bear  may  be  calculated 
from  its  position  with  regard  to  the  stringers  and  other  piles;  then  the  number  of 
square  inches  of  sound  wood  necessary  to  bear  the  load  with  any  particular  factor 
of  safety  may  be  calculated,  and  the  height  of  fall  of  hammer  neeessairy  to  show  that 
the  pile  has  this  number  of  square  inches  of  sound  wood  is  known.  In  this  way  any 
pile  suspected  of  being  weakened  by  teredo  can  be  quickly  subjected  to  proper  test. 

I  submit  herewith  a  statement  of  the  items  of  work  done  by  the  contractor  during 
the  season.  Rock  delivered:  Large, 72,250  tons,  1,820  pounds;  small  117,182  tons, 
10  pounds;  total,  189,432  tons,  1,830  pounds.    Rock  rejected,  4,673  tons,  840  pounds. 

Brush  mattresses cubic  yards..  8,812.2 

Trestle  with  double-track  railway linear  feet..  1,735.7 

Si n gle- track  railway  built do ....  1, 242. 0 

Movinff  track  on  trestle do....      726.0 

Piles  firiven number..      361 

Caps  placed linear  feet..  1,358.0 

Stringers  placed do 2,043.2 

Railslaid do....  2,015.7 

Extra  labor  amounted  to $481.51 

The  total  earnings  of  the  contractor  for  the  season  were  $291,271.54. 

I  inclose  herewitn  in  separate  package  a  drawing  showing  profile  and  cross  sectioa 
of  the  north  jetty  shortly  after  the  close  of  the  season  (May,  1897),  and  also  a  diagram 
indicating  the  total  amount  of  rock  dumped  in  each  bent  of  that  jetty.  The  profile 
shows  the  bottom  of  the  mats  when  laid,  and  the  top  of  the  rock  in  May,  1897, 
shortly  after  the  cessation  of  work  there.  The  cross  sections  show  the  same,  and 
also,  in  a  rather  forcible  manner,  the  extent  to  which  the  jetty  has  been  widened  in 
places  by  the  sea. 

I  wish  to  state  ttiat  since  assuming  charge  of  the  work  in  March  of  this  year  I 
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have  received  the  most  able  and  heartfelt  cooperation  of  my  assistant,  Mr.  D.  £. 
HagheSy  who  has  been  the  assistant  engineer  on  this  work  since  1893.  I  also  make 
my  acknowledgments  to  Messrs.  Floyd  Moalton  and  Alexander  L.  Lnoas  for  tlieir 
zeal  and  close  attention  to  their  duties. 

James  J.  Meyler, 
First  Lieutenant  of  Engineers. 
Capt.  CA88IU8  E.  Gillette, 

Corps  of  Engineers,  U,  S.  A. 


Q  Q7. 


PRELIMINARY  EXAMINATION  OF  NAPA  RIVER,  CALIFORNIA,  TO 
STRAIGHTEN  CHANNEL  FROM  NAPA  TO  A  POINT  SOUTH  OF  CARRS 
BEND  AND  TO  MAKE  A  CUT  THROUGH  CARRS  BEND. 

[Printed  in  House  Doc.  No.  117,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  £>,  0.,  December  3^  1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
September  10, 1896,  by  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  **Napa  River,  California, 
to  straighten  channel  from  Kapa  to  a  point  south  of  Carrs  Bend  and  to 
make  cut  through  Carrs  Bend,''  made  to  comply  with  the  requirements 
of  the  river  and  harbor  act  of  June  3, 1896. 

Major  Davis  considers  the  locality  to  be  worthy  of  improvement  by 
the  General  Government  within  certain  limits  of  cost,  and  his  views  are 
concurred  in  by  Col.  Charles  B.  Suter,  Corps  of  Engineers,  the  division 
engineer. 

I  concur  in  the  opinion  of  these  officers  to  the  extent  of  advising  a 
survey  of  the  river,  estimated  to  cost  $500,  upon  the  results  of  which 
a  more  reliable  opinion  can  be  formed  as  to  the  scope  of  the  improve- 
ment justified  by  the  commerce  involved. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  ohas.  e.  l.  b.  davis^  oorps  of  enoineers. 

United  States  Engineer  Office, 

8an  Francisco,  OaL,  September  10, 1696. 

General:  I  have  the  honor  to  submit  the  following  reiK)rt  upon 
the  preliminary  examination  of  <<Kapa  Biver,  California,  to  straighten 
channel  from  Napa  to  a  point  south  of  Carrs  Bend  and  to  make  a  cut 
through  Carrs  Bend,''  provided  for  in  the  river  and  harbor  act  of  June 
3, 1896. 

This  examination  was  made  by  me  September  9, 1896. 

Napa  Biver  is  a  tidal  stream  draining  a  basin  of  some  400  square 
miles.  At  Napa  City  the  tides  vary  from  5  to  7  feet,  and  it  is  this  fea- 
ture which  gives  the  river  a  permanent  value  for  navigation. 

During  the  rainy  season  or  season  of  floods  the  river  brings  down 
trees  and  snags  and  much  detritus,  the  last  mostly  gi^avel,  which,  by 
settling,  forms  the  shoals.    The  general  low- water  depth  of  the  upper 
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river  is  about  5  feet,  with  a  redactiou  od  the  bars  to  aboat  1  foot,  so 
that  at  low  tide  tlie  river  is  not  navigable  at  all  and  the  times  of 
arrival  and  departure  of  the  steamers  and  sailing  vessels  have  to  be 
regulated  by  the  tide. 

The  approved  project  for  the  improvement  of  this  river  (for  the  river 
has  been  under  improvement  by  the  United  States  since  1888)  has  con- 
sisted in  clearing  the  river  of  snags  and  the  banks  of  overhanging  trees 
and  dredging  a  channel  through  the  bars  between  Garrs  Bend  and 
Vernon  Mills,  in  the  immediate  vicinity  of  Napa  City.  As  the  channel 
dredged  one  year  is  liable  to  be  filled  up  during  the  next  winter  floods, 
no  permanent  improvement  of  the  river  can  be  anticipated. 

The  preliminary  examination  was  directed  to  the  question  of  straight- 
ening the  river  from  ^Nfapa  to  a  point  south  of  Garrs  Bend  and  catting 
through  the  latter.  A  point  south  of  Garrs  Bend  is  rather  vague,  as 
there  are  many  points  south  of  that  bend,  but  I  directed  my  examina- 
tion particularly  to  Jacks  Bend,  Garrs  Bend,  and  Lone  Tree  Bend,  the 
last  just  above  Suscol  Ferry.  This  portion  of  the  river  is  extremely 
crooked,  and  would  be  much  improved  by  cutting  through  all  of  the 
tpoints  of  these  bends,  were  such  cutting  practicable  within  reasonable 
limits  of  cost. 

The  river  is  worthy  of  improvement  by  the  General  Government,  for 
the  United  States  has  been  improving  it  since  1888;  so,  while  conceding 
the  advisability  of  the  improvement  called  for  by  the  examination,  I 
recommend  a  survey  for  the  purpose  of  determining  the  question  of  the 
cost  of  this  improvement. 

The  cost  of  the  survey  is  estimated  not  to  exceed  $500. 
Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Major  J  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Gbaighill, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  indoTMineiit.] 

XJ.  8.  Engineee  Office,  Pacific  Division, 

San  Francisco,  Cal,,  September  11,  1696. 
EespectfuUy  forwarded   to  the  Ghief  of  Engineers,  United  States 
Army. 
I  concur  in  the  recommendation  of  the  district  officer. 

Ghas.  B.  Sutbb, 
CoUyiiel  of  Engineers,  Division  Engineer. 


Q  Q8. 

PRELIMINARY  EXAMINATION  OF  PETALUMA  CREEK.  CALIFORNIA,  WITH 
A  VIEW  TO  STRAIGHTENING  CHANNEL  FROM  RAILROAD  BRIDGE  TO 
DONOHUE  LANDING. 

[Printed  in  House  Doc.  No.  209,  Fifty-foorth  Congress,  second  session.] 
OFFIOB  OF  THE  GhIBF  OF  ENGINEERS, 

United  States  Army, 
Wa>shington,  D.  C,  January  19, 1697. 
Sir:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  the  2d  instant,  by  Gapt.  Gassius  E.  Gillette,  Gorps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Petaluma  Greek,  Gali- 
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foriiia,  to  straigLten  cbauiiel  from  the  railroad  bridge  toDonobue  Laud- 
ing, made  to  comply  witb  the  provisions  of  the  river  and  barbor  act  of 
June  3,  1896. 

For  reasons  given.  Captain  Gillette  is  of  opinion,  wbicb  is  concurred 
in  by  the  division  engineer,  Col.  Charles  K.  Suter,  Corps  of  Engineers, 
and  by  me,  that  Petaluma  Creek  is  not  worthy  of  improvement  by  the 
United  States  in  the  manner  indicated  in  the  act. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  oapt.  cassius  e. 

United  States  Engineer  Office, 

San  Franciscpy  Cal.^  January  2^  1897. 

General  :  I  have  the  honor  to  submit  the  following  rejwrt  on  a  pre- 
liminary examination  of  Petaluma  Creek,  California,  required  by  act 
of  Congress  of  June  3,  1896,  and  your  letter  of  June  16, 1896: 

The  language  of  the  act  is:  "Petaluma  Creek;  straighten  channel 
from  railroad  bridge  to  Donohue  Landing."  This  creek  has  been  under 
improvement  by  the  United  States  since  1880.  A  total  of  $61,000  has 
been  expended  in  dredging  and  making  short  cut-offs  which  removed 
long  bends  near  the  upper  end  of  the  stream.  This  work  has  main- 
tained navigation  up  to  the  present  time. 

A  map*  showing  the  entire  creek  from  Petaluma  to  its  mouth  is 
transmitted  herewith.  This  map  was  prepared  from  the  notes  of  a  survey 
made  some  years  ago,  only  a  small  portion  of  which  has  been  heretofore 
platted.  An  examination  of  this  map  shows  that  the  straightening 
mentioned  in  the  law  could  be  made  in  a  variety  of  ways  by  cutting  off 
the  long  bends,  none  of  which  cuts  would  afford  a  shortening  of  the 
channel  in  anything  like  the  same  proportions  as  those  heretofore  made. 
Apparently  the  most  advantageous  cuts  that  could  be  made  would  be 
from  point  A  to  B  and  from  C  to  D  on  the  map.  This  would  shorten 
the  channel  6,600  feet,  but  to  give  a  channel  60  feet  wide  at  the  bott^om 
and  6  feet  deep  at  low  water  would  require  the  removal  of  496,207  cubic 
yards  of  material,  which,  at  an  estimated  cost  of  10  cents  per  cubic  yard, 
would  require  the  expenditure  of  about  150,000. 

The  commerce  that  seeks  the  river  is  carried  on  one  steamer,  which 
makes  a  round  trip  to  San  Francisco  daily,  except  Sundays,  and  numer- 
ous scow  schooners  which  carry  the  heavier  freight.  It  is  not  believed 
that  the  improvement  mentioned  would  cause  any  increase  in  the  num- 
ber of  trips  made  by  the  steamer  or  the  schooners,  or  any  saving  in  the 
expense  of  each  trip  commensurate  at  all  with  the  expense  of  making 
the  improvement. 

In  my  opinion,  therefore,  the  locality  is  not  worthy  of  improvement 
by  the  United  States  in  the  manner  indicated  by  the  act. 
Very  respectfully, 

Cassius  B.  Gillette, 

Captain^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

*  Not  printed. 
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[Firat  indonement.]. 

XJ.  8.  Engineer  Opfiob,  Pacific  Diyistow, 

San  FranciscOj  Oal.^  January  5, 1897. 
Bespectfolly  forwarded.    I  concur  in  the  views  of  the  district  officer. 

Ghas.  R.  Sutbe, 
Colonel  of  JEngineerSj  Division  Engineer. 


QQ  9- 


preliminary    examination    of    HUMBOLDT    HARBOR,    CALIFORNIA, 
WITH  A  VIEW  TO  DREDGING  SAME  ALONG  CITY  (EUREKA)  FRONT. 

[Piiated  in  Hoase  Doo.  No.  84,  Fifty-fifth  CoDgreas,  first  seMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J).  0.,  July  P,  1897. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  June  30, 1897,  by  Capt.  Cassias  E.  Gillette,  Corps  of  Engineers, 
upon  the  results  of  a  preliminary  examination  of  Humboldt  Harbor, 
Calilbrnia,  with  a  view  of  <'  dredging  same  along  city  front,"  made  in  com- 
pliance with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 
It  is  assumed  by  Captain  Gillette  that  Eureka  is  the  city  referred  to 
in  the  provisions  of  the  act,  and  he  is  of  opinion,  which  is  concurred  in 
by  the  division  engineer,  Col.  Charles  li.  Suter,  Corps  of  Engineers,  and 
by  me,  that  the  locality  is  worthy  of  improvement  by  the  United  States. 
No  survey  is  necessary  for  the  purpose  of  preparing  plan  and  estimate 
of  improvement. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  £.  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  oassius  b.  gillette,  corps  of  bnginbbra 

United  States  Engineer  Office, 

San  FranoiscOy  CaL,  June  30, 1897. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 
preliminary  examination  of  "Humboldt  Harbor,  dredging  same  along 
city  front,''  provided  for  by  act  of  Congress  of  June  3, 1896: 

It  is  assumed  that  the  city  referred  to  is  Eureka.  This  place  is  the 
principal  shipping  point  of  the  territory  mainly  benefited  by  the 
improvements  at  present  going  on  at  the  entrance  to  Humboldt  Harbor. 
The  bulk  of  the  commerce  which  seeks  this  harbor  goes  to  Eureka. 
The  available  depth  on  the  bar  at  present  is  22  feet,  whereas  vessels 
drawing  15  feet  or  less  have  difiQculty  in  making  a  landing  on  account 
of  lack  of  depth  immediately  in  front  of  the  wharves.  The  improve- 
ment under  consideration  is,  therefore,  one  that  should  undoubtedly  be 
made. 

The  only  question  which  arises  is  whether  it  should  be  made  at  the 
expense  of  the  United  States  or  by  the  owners  of  the  wharves.    The 
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facts  bearing  on  tbisqaestion  are  as  follows:  Eareka  is  located  mainly 
on  a  narrow  and  ratbersballow  channel  between  Indian  Island  and  the 
mainland.  Commerce  seeking  tbe  upper  end  of  the  bay  need  not  go 
through  this  channel.  The  wharves  are  built  practically  in  contact 
along  the  water  front,  there  being  no  slips  to  speak  of.  This  water, 
front  appears  to  have  been  originally  owned  by  the  State,  ceded  by  the 
State  to  the  city,  and  by  the  city  sold  at  auction  for  small  amounts,  and 
the  entire  water  front  now  in  use  is  owned  or  claimed  as  private  prop- 
erty. The  improvement  proposed  is,  therefore,  directly  beneficial  to  a 
number  of  private  individuals.  On  the  other  hand,  the  improvement 
will  undoubtedly  be  of  great  benefit  to  the  general  commerce  of  the 
country.  Then,  too,  the  harbor  lines  are  located  along  the  edges  of  the 
wharves,  and  the  Government  has  heretofore  spent  about  $80,000  in 
dredging  along  this  water  front  and  up  to  the  towns  of  Areata  and 
Hookton.  These  latter  facts,  together  with  the  established  custom  of 
the  Government  to  dredge  in  front  of  the  wharves  in  such  cases,  leav- 
ing private  owners  to  dredge  the  slips,  make  it  appear  that  the  locality 
under  consideration  is  "  worthy  of  improvement  by  the  United  States," 
and  it  is  so  recommended. 

No  survey  of  the  work  is  necessary,  as  an  estimate  of  the  cost  can 
be  prepared  irom  information  now  on  file. 
Very  respectfully, 

Cassitjs  B.  Gillette, 

Captain^  Corps  of  Engineers. 

Brig.  Gen.  <Tohn  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  8.  Engineer  Office,  Paoifio  Division, 

8an  Frandscoj  Cal.j  July  i,  1897. 
Respectfully  forwarded.    I  concur  in  the  views  of  the  district  officer. 

Ohas.  R.  Sutbr, 
Colonel  of  UngineerSy  Division  Engineer. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  OREGON,  AND  OP  LOWER 
COLUMBIA  RIVER,  OREGON  AND  WASHINGTON. 


REPORT  OF  C APT,  W,  L,  FISK,  CORPS  OF  ENGINEERS,  OFFICER  INCSARGE, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER  DOCXf- 
MENTS  RELATING  TO  THE  WORKS, 


IMPROVSlfKNTB. 


1.  Port  Orford  Harbor,  Oregon. 

2.  Coqnille  River,  Oregon. 

3.  Coquille  River,  Oregon,  between  Co- 

qnille City  and  Myrtle  Point. 

4.  Entrance  to  Coo6  Bay  and  Harbor, 

Oregon. 

5.  Harbor  at  Cooe  Bay,  Oregon. 

6.  Coos  River^  Oregon. 

7.  Umpqua  River,  Oregon. 

8.  Mouth  of  Siuslaw  River,  Oregon. 

9.  Alsea  River,  Oregon. 

10.  Yaquina  Bay,  Oregon. 

11.  Nestugga  River,  Oregon. 

12.  Tillamook  Bay  and  Bar,  Oregon. 

13.  Month  of  Colnmbia  River,   Oregon 

and  Washington. 

14.  Colnmbia  River,  Oregon,  below 

Tongne  l%int. 


15.  Colnmbia  and   lower    Willamette 

rivers  below  Portland,  Oregon. 

16.  Colnmbia  River  between  Vancouver, 

Washin^n,  and  month  of  Willa- 
mette River. 

17.  Canal   at   the   Cascades,    Colnmbia 

River,  Oregon. 

18.  Operating  and  care  of  canal  and  locks 
at  the  Cascades,  Columbia  River. 

Columbia  River  at  Three  Mile  Rapids, 

and  boat  railway  from  The  Dalles 

Rapids  to  Celilo  Falls. 
Willamette  River  above  Portland  and 

Yamhill  River,  Oregon. 
21.  Gauging  waters  of  Columbia  River, 

Oregon  and  Washington. 


19, 


20. 


United  States  Enginbeb  Office, 

Portland^  Oreg.,  July  17^  1897. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  on 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Oaptainy  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


R  R  I. 

IMPROVEMENT  OF  PORT  ORFORD  HARBOR,  OREGON. 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  item : 

Improving  Port  Orford  Harbor,  at  Grave  Yard  Point,  Oregon,  according  to  plan 
recommended  by  Captain  Thomas  W.  Symons,  of  the  Corps  of  Engineers,  as  per 
tlpuB^  Dopuqief^t  NuiQbered  T|^ree  hundred  iipd  thirteen,  Fift^-third  Congress,  thir4 
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session,  Jannwry  thirtieth,  eighteen  hundred  and  ninety-five,  to  cost  not  to  exceed 
two  hundred ^and  three  thousand  three  hundred  and  thirty-six  dollars,  and  the 
unexpended  balance  of  the  appropriation  heretofore  made,  March  third,  eighteen 
hundred  and  seventy-nine,  for  tne  establishment  of  a  harber  of  refuge  on  the  racifio 
Coast  is  hereby  transferrea  to  be  expended  on  this  improvement,  if,  in  the  opinion  of 
the  Secretary  of  War  the  interests  of  commerce  demand  such  expenditure. 

This  act  also  provides  for  a  survey  of  "  Port  Orford  Harbor,  Oregon, 
with  estimate  of  cost  of  improvement  and  importance  to  shipping  and 
commerce/' 

Money  statement. 

Amount  appropriated  by  aot  of  June  3.  1896,  being  unexpended  balance 

of  appropriation  of  March  3, 1879,  for  harbor  of  refuge  on  Pacific  Coast. $140, 856. 52 
July  1, 1897,  balance  unexpended 140,858.52 


{Amount  (estimated)  required  for  completion  of  existing  project 62, 477. 48 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1899    62, 477. 48 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 


R  R  2. 

IMPROVEMENT  OF  COQUILLE  RIVER,  OREGON. 
GENERAL  IMPROVEMENT. 

Original  condition. — ^The  entrance  to  the  Coquille  River  was  originally 
by  a  narrow  and  tortuous  channel  skirting  the  south  headland  for  some 
distance  outside  the  bar  at  the  mouth.  This  channel,  both  outside  the 
bar  and  for  a  distance  of  one  half  mile  inside,  was  studded  with  rocks, 
while  the  portion  across  the  bar  was  constantly  shifting  in  position. 
The  low-water  depth  was  but  about  3  feet,  being  increased  to  a  little 
over  7  feet  at  mean  high  tide. 

At  long  intervals  the  channel  would  break  through  the  north  spit 
and  run  directly  out  to  sea  just  south  of  liackcliffe  Kock,  making  the 
entrance  comparatively  safe;  but  this  most  favorable  condition  was  of 
short  duration. 

Approved  project. — ^The  original  project  for  improvement  contem- 
plated the  construction  of  two  nearly  parallel  high-tide  jetties,  to  be 
800  feet  apart  at  their  outer  ends,  and  to  extend  out  to  sea  a  sufficient 
distance  to  open  and  maintain  a  low-water  channel  with  a  depth  of  8 
feet  across  the  bar,  the  north  jetty  to  start  from  Rackclift'e  Kock  and 
the  south  jetty  from  the  left  bank  inside  the  entrance.  In  1891  the 
project  was  changed  to  provide  for  an  entrance  width  of  600  feet 
instead  of  800  feet.  The  cost  of  the  improvement  was  estimated  in 
1878  at  $104,200.  A  revised  estimate  made  in  1892  places  the  cost  of 
completing  the  improvement  at  mouth  of  the  river  at  $180,000,  making 
the  total  estimated  cost  $285,000.  These  figures,  however,  include 
$6,883.90  expended  from  the  allotments  of  1888  and  1890  for  snagging 
between  Coquille  City  and  Myrtle  Point. 

Amount  expended  to  June  30j  1896. — The  sum  expended  to  June  30, 
1896,  exclusive  of  the  amount  expended  for  snagging  as  above,  was 
$141,162.69. 

Results  obtained  to  June  30, 1896, — At  this  date  the  north  jetty  had  a 
length  of  510  feet  and  the  south  jetty  a  length  of  2,116^  feet,  the  result 
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being  to  secure  a  straiglit  channel  across  tbe  bar  with  a  low-water 
depth  varying  from  4  to  10  feet,  this  instability  being  due  to  shifting 
sands  which  are  driven  in  by  storms  after  each  deepening  of  the  channel 
from  the  effect  of  the  jetties. 

Work  done  during  the  fiscal  year  1897. — A  contract  for  extending  the 
south  jetty  was  made  December  26, 1896,  with  Mr.  Daniel  Kern,  work 
to  begin  on  or  before  May  1, 1897,  and -to  be  completed  not  later  than 
December  31, 1897.  By  the  terms  of  this  contract  the  use  of  a  double- 
track  tramway  for  extending  the  jetty  similar  to  that  built  at  Goos  Bay 
is  required,  the  work  prior  to  fiscal  year  1896  having  been  carried  on 
by  means  of  a  single-track  tramway  on  a  trestle  of  close  piling.  It  is 
also  required  tbat  brush  mattresses  be  used  as  a  foundation  for  the 
additional  enrockment.  The  contractor  is  permitted  the  use  of  a  pile 
driver,  one  locomotive,  two  hoisting  engines,  and  twelve  dump  cars, 
together  with  some  minor  articles  of  plant  belonging  to  the  United 
States,  for  which  a  monthly  rental  of  $150  is  to  be  paid. 

In  May  the  contractor  began  to  prepare  for  work.  During  June  active 
operations  were  fairly  started,  and  progress  has  been  satisfactory. 

It  was  d^ided  to  work  under  the  present  contract  on  the  south  jetty, 
because  this  tramway  was  in  such  condition  it  was  judged  it  would  be 
unsafe  by  the  time  work  could  begin  under  the  next  contract. 

The  north  tramway  is  already  in  bad  condition  and  will  probably 
have  to  be  rebuilt  before  it  can  be  used. 

The  depth  on  the  bar  has  not  been  materially  increased  during  the 
year,  and  no  substantial  improvement  is  anticipated  in  advance  of  the 
proposed  extension  of  the  north  jetty. 

APPROPRIATIONS. 


Act  of— 

July  14, 1880 $10,000 

August  2,  1882 10,000 

July  5, 1884 10,000 

Augusts,  1886 20,000 

August  11, 1888* 25,000 

September  19, 1890t 30, 000 


Act  of— 

July  13, 1892 $25,000 

August  17, 1894 20,000 

June  3,1896 20,000 

Total 170,000 


Money  statement. 

July  1,1896,  balance  unexpended $21,953.41 

June  30, 1897,  amount  expeuded  during  fiscal  year 952.57 


July  1, 1897, balance  unexpended 21,000.84 

July  1, 1897,  outstanding  liabilities $3,017.31 

July  1, 1897,  amount  covered  by  uncompleted  contracts 7, 784. 69 

10,802.00 


July  1, 1897,  balance  available 10, 198,S4 


{Amount  (estimated)  required  for  completion  of  existing  project 115, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  115, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*  Five  thousand  dollars  of  this  appropriation  was  allotted  for  snagging  between 
Coquille  City  and  Myrtle  Point. 

t  Not  to  exceed  $3,000  of  this  appropriation  was  to  be  expended  between  Coquille 
City  and  Myrtle  Point. 
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Ab9iract  of  propoiaU  for  extending  the  south  jetty  at  Coquille  Eiver,  Oregon,  opened  at 
Portland,  Oreg,,  on  the  22d  day  of  December,  1896,  by  Capt.  W.  L.  FUk,  Corp9  of 
Engineers. 


Uto. 


Bidden. 


i 


a 

si 
I 

P 


8 

pp. 

^   s 

III 


\l 


(I 


si 

s-s, 

if 

P4 


i! 

o 

ii 


ToliO. 


Patrick  O'Neil,   San   Franclsoo, 

Cal 

LoreiiKO   D.  Smith,    Marahfield, 

Oreg 

Noble  &  Saiinden,  Marshfleld, 

Oreg 

William  Henry  Button,  Bandon, 

Orog 

Paqnet  &  Smith,  Portland,  Oreg. . 
McGnbben  &,  Klokum,  Portland, 

Oreg. 

Q.  O.  Nolan,  Tillamook,  Oreg 

Daniel  Kemt  Portland ,  Oreg 

R.  M.  Biner,  Portland,  Oreg 

Wakefield  &,  JaoobHen,  Portland, 

Oreg 

Louis  H.  Hazard,  Empire   City, 

Oreg 


Ctt. 

U 


16 


10 


$18.00 

U.75 

16.00 

14.00 
16.00 

9.50 
20.00 

9.00 
13.00 

12.50 

8.50 


OtM. 

6 

« 

5 

4 
4 

8 

10 
8 

4 

4 
8 


8 

7 

15 

5| 
18 

3 
10 
5 
6 

6 

8 


OtM. 

5 
8 
"8 

? 

8 
10 
5 

4 

6 
8 


OtM. 

5 


$2.10 

.56 

1.40 

1.00 
.90 

.40 
.95 
.35 
.85 

.57 

.85 


OU. 
74 

53 

80 
09 

75 
90 
63 
87* 

72 


$14,634.00 

ii,&4«.oe 

10,853.00 

14,642.75 
12,604.00 

12,605.00 
16.565.00 
10, 695. 00 
12,042.00 

12,478.00 

11,258.00 


Contract  awarded  to  Daniel  Eern,  and  executed  under  date  of  Jannary  7, 1897. 
The  only  contract  in  force  on  this  work  was  made  with  Daniel  Kern^  approved 
January  7,  1897,  work  to  be  begun  March  1  and  finiBhed  December  31,  1897. 


COMMBRCIAL  STATISTICS. 

The  Coquille  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City 
on  Coos  Bay.  is  the  port  of  entry.  The  nearest  light-house  is  at  Raokoliffe  Rock,  on 
the  north  side  of  the  entrance. 

The  following  statistics  have  been  compiled  from  the  monthly  reports  of  J.  A. 
Laughead,  watchman  in  charge  of  Government  property.  They  are  for  the  calendar 
year  1896. 

Arrivals  and  departures. 


Coaatwiae  steam  and  sailing  vessels. 

Number. 

Aggregate 
tonnage. 

Arrivala 

91 

88 

9  833 

0,500 

TntrftJ 

179 

18,823 



Classification  of  vessels :  87  schooners,  3  steamers^  1  tug. 

Receipts  and  shipments. 


Articles. 

Tons. 

Articles. 

Tons. 

BBCEU>T8. 

General  merchandi<M>   

2.128 
117 
25 
14 
25 

SBU^MSMTS— continued. 
Match  wood 

813 

Wool 

Laths 

83 

Brick 

Bmam  handltfM..   .     

273 

Salmon 

Salmon 

63 

Machinery 

Wool  and  woolen  foods.        .          ... 

21 

Hides I."..  J. ..'..!. .. 

4 

Total  

2,309 

Agricultural  products 

22 

77 

BHIPMKNTB. 

15,280 
2,140 

Miscellaneous 

13 

Total 

18.797 

Coal 
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R  R  3- 

IMPROVEMENT    OP   COQUILLE  RIVER,    OREGON,    BETWEEN  COQUILLE 
CITY  AND  MYRTLE  POINT. 

Original  eandition. — ^The  Coquille  is  a  tidal  river,  navigable  by  small 
coaFtiDg  vessels  from  its  mouth  to  Coquille  City,  25  miles,  and  thence 
by  river  craft  to  Myrtle  Point,  a  farther  distance  of  13  miles.  Naviga- 
tion in  this  upper  stretch  has  always  been  much  obstructed  by  shoals 
and  snags,  the  latter  being  brought  in  at  each  freshet  by  the  various 
forks  which  drain  densely  timbered  basins. 

Approved  project. — The  project  contemplates  the  removal  of  obstruct- 
ing snags  between  Coquille  City  and  Myrtle  Point  and  deepening  the 
chaunel  by  means  of  contracting  dikes,  the  effect  of  the  latter  to  be 
supplemented  by  dredging  wherever  necessary  to  secure  a  low- water 
chaunel  depth  of  4  feet  and  a  minimum  width  of  50  feet.  The  original 
estimate  of  cost,  made  in  1891,  was  $26,000.  A  revised  estimate,  based 
on  a  survey  made  in  1894,  x)laces  the  cost  of  completing  the  improve- 
ment at  $43,176.48.  This  sum,  together  with  expenditures  previously 
made,  increases  the  estimate  to  $50,980.77. 

The  amount  expended  ($6,883.00)  from  the  allotments  of  1888  and  1890 
for  snagging  between  Coquille  City  and  Myrtle  Point  is  not  included  in 
the  above  estimate. 

Amount  expended  to  June  30y  1896. — The  amount  expended  on  the 
present  project  to  June  30,  1896,  was  $8,437.04. 

Results  obtained  to  June  30, 1896.— Uj}  to  this  date  many  snags  had 
been  removed  by  a  snag  boat  especially  fitted  up  for  the  purpose,  and 
deflecting  dikes  had  been  built  at  Eoberts  Landing  and  at  Kackcliffe 
Bar,  the  effect  being  to  greatly  benefit  navigation.  The  work  done, 
however,  was  mostly  of  a  temporary  character,  and,  as  the  river  has 
continued  to  shoal  since  the  survey  of  1891,  but  little  progress  had  been 
made  toward  completion  of  the  project  for  permanent  improvement. 

Work  done  during  the  fiscal  year  1897. — A  contract  was  made  May  1, 
1897,  with  Koble  &  Saunders,  of  Marshfield,  Oreg.,  for  dredging,  snag- 
ging, repairing  existing  wing  dams  and  beginning  dike  construction, 
the  work  to  be  done  below  Rackcliffes  Landing,  and  to  be  completed 
by  December  1, 1897.  Under  this  contract  preparations  for  the  work 
were  made  in  May  and  June,  and  the  snagging  begun  June  18, 1897. 

APPROPRIATIONS. 

Act  of- 

Jnly  13,1892 $6,000 

August  17, 1894 5,000 

June  3,  1896 12,000 

Total 22,000 

Money  statement. 

Julyl,  1896,  balance  unexpended $13,562.96 

June  30, 1^,  amount  expended  during  fiscal  year 122. 60 

July  1,  1897,  balance  nnexpenned 13,440.36 

Julyl,  1897,  outstanding  liabilities $357.50 

July  1, 1897,  amount  covered  by  uncompleted  contracts 12, 252. 50 

12,610.00 

Julyl,  1897,  balance  available 830.36 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 980. 77 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  June  30, 1899    28, 980. 77 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Digitized  by 


Google 


8384   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

Ahstraot  of  proposals  for  dredging,  construeiing  dikes,  etc,  in  Coquille  River,  Oregon, 
opened  April  12, 1877,  by  CapU  W,  X.  Fish,  Corps  of  Engineers, 


Name  and  address  of  bidders. 

35,000  Un. 

feet  piles, 

(per  lin. 

foot). 

80,000 
feetB.M. 
lumber 
(perM). 

3,000 
pounds 
spikes 

(per 
pound). 

2,100 
cords 
brush 

cord). 

3,000 

pounds 

wire 

pound). 

2,000  tODii 

•tODO 

(per  ton). 

Wakefield  &,  Jacobsen,  Portland,  Oreg.. 

Noble  &,  Saunders,  Mnnthficld,  Oreg 

G.  0.  Nolan,  Tillamook  Oreg 

Genu. 
11 

$12.00 
12.50 
10.00 
8.50 
14.40 

Genu. 

4 

0.40 

$2.85 
2.25 
1.00 
2.20 
1.49 

Genu. 

4 

$0.75 

1.00 

.75 

Joseph  Paquet,  Portland,  Oreg 

.60 

Chas.  A.  Gray,  Salem,  Oreg 

1.04 

Name  and  address  of  bidders. 

7,000  sand 
bags  (each). 

5,500  cubic 

yards  exca- 

vation. 

Hand  (per 

cubic  yard). 

8,200  cubic 
yards  exca- 
vation, 
gravel (per 
cubic  yard). 

20  dajs' 

snagging, 

plant  (per 

day). 

Total. 

Wakefield  &  Jacobsen,  Portland,  Oreg.. 
Noble  &  Sanndors,  Marshfleld,  Oreg. . . . 
G.  0.  Nolan,  Tillamook,  Oreg 

Otntt. 
13 
12 
10 
15 
141 

Omti. 
85 
10 
40 
81 

SO 

OmUt. 
55 
16 
50 
86 
84 

$40.00 
25.00 
10.00 
60.00 

100.00 

$16, 285. 00 
14,205.00 
15, 660.  00 

Josenh  Paauet  Portland  Orec 

14, 732. 00 

Chas.  A.  Grav.  Salem.  Ores 

17.471.40 

Contract  awarded  to  Noble  &  Saanders  and  executed  under  date  of  May  28,  1H97. 

The  only  contract  in  force  on  this  work  was  made  with  Noble  &  Saunders,  of 
Marshfield;  Oreg.,  approved  May  28,  work  to  be  begun  June  1  and  finished  DecemDer 
1,  1897. 

COMMRRCIAL  STATISTICS. 

The  traffic  on  Coquille  River  between  Coquille  City  and  Myrtle  Point  for  the  year 
ending  December  31,  1896..  was  accommodated  by  the  steamers  Cumtux,  of  2.25  tons 
oapaoity,  and  the  Myrl,  of  7.43  tons  capaoity,  the  freight  carried  being  as  follows: 


ArUdea. 


Up. 


Down, 


General  merchandise,  machinery,  etc  . 

Butter  and  cheese 

Bacon 

Live  hogs 

Apples  and  potatoes 

Oats  and  barley 

Bay 

Milk 


Tons. 
660 


Ibiw. 


600 
40 

ao 

20S 
140 
860 

1,200 


Total. 


660 


2,686 


Passengers,  np  and  down,  3,600. 


RR4. 


IBfPROVEMENT  OF  ENTRANCE  TO  COOS  BAY  AND  HARBOR,  OREGON. 

Original  condition. — The  entrance  to  Coos  Bay  was  originally  obstructed 
both  by  the  outer  bar  of  shifting  sand  and  by  the  inner  shoals  caased 
by  sands  driven  in  daring  the  prevalence  of  northwesterly  winds.  The 
north  spit  was  advancing  under  the  influence  of  these  winds  and  con- 
tracting the  navigable  channel  near  the  southern  headland  to  a  very 
narrow  width,  and  causing  the  channel  across  the  bar  to  follow  in  a  tor- 
tuous course  along  the  west  side  of  the  spit  The  low-water  depth  on 
the  bar  was  sometimes  a«  little  as  10  feet. 

The  channel  had  at  times  broken  through  the  north  spit  nearly  on  the 
range  from  Fossil  Point  to  Coos  Head,  making  a  nearly  straight  line  of 
entrance.    At  such  times  the  greatest  depth  was  found  and  vessels 
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could  enter  or  leave  the  port  without  difflcolty.  The  mean  rise  of  tide 
above  the  plane  of  reference  was  5.6  feet. 

Approved  project. — ^The  original  project,  adopted  in  1879,  but  since 
abandoned,  was  to  construct  a  jetty  starting  from  a  point  250  yards 
below  the  northern  extremity  of  Fossil  Point  and  extending  westerly 
toward  Coos  Head,  the  line  curving  slightly  so  that  at  its  outer  end  it 
would  be  directed  to  or  a  little  north  of  this  headland,  the  object  being 
to  prevent  further  encroachment  on  the  channel  by  the  north  spit,  and 
to  permanently  open  a  direct  channel  across  the  bar.  The  estimated 
cost  of  this  project  was  $600,000. 

The  present  project,  which  was  adopted  in  1889  (Board  of  Engineers, 
October  27, 1889),  contemplates  the  construction  of  two  high-tide  jet- 
ties of  stone,  the  north  jetty  to  extend  seaward  from  the  southern  end 
of  the  north  spit,  and  the  south  jetty  to  start  from  Coos  Head,  the  two 
jetties  to  converge  so  that  the  outer  entrance  shall  have  a  width  of 
about  1,500  feet.  The  project  also  includes  reclaiming  the  sands  of  the 
north  spit  so  as  to  prevent  their  being  blown  into  the  channel.  The 
cost  of  this  improvement  was  estimated  at  $2,466,416.20. 

Amount  expended  to  June  30j  1896. — The  amount  expended  under  the 
present  project  to  June  30, 1896,  was  $429,409.42.  Including  the  amount 
($213,750)  expended  on  the  project  of  1879,  the  total  expenditures  to 
that  date  were  $643,159.42. 

Results  obtained  to  June  30^  1896. — Up  to  the  close  of  the  last  fiscal 
year  the  tramway  for  the  north  jetty  had  been  completed  and  the  mat- 
tress foundation  for  the  enrockmeut  had  been  laid  and  ballasted  with 
small  rock  for  its  entire  length  of  10,368  feet.  For  a  length  of  5,000  feet 
the  enrockment  had  been  raised  to  high- tide  level ;  for  a  farther  distance 
of  4,500  feet,  and  also  at  the  outer  end,  it  was  at  about  the  level  of  low 
water.  The  high-water  depth  across  the  bar  at  this  time  was  about  2^ 
feet. 

Work  done  during  the  fiscal  year  1897. — During  last  winter's  storms 
the  crest  of  the  enrockment  was  somewhat  beaten  down,  and  it  was 
decided  to  use  all  the  present  appropriation  in  raising  the  north  jetty, 
and  a  contract  for  this  work  was  made  October  30, 1896.  Under  this 
contract  the  Government  plaiit  was  rented  to  the  contractors,  and  they 
commenced  to  place  it  in  repair  during  November.  About  the  middle 
of  December  the  delivery  of  rock  from  the  Government  quarries  was 
begun,  and  has  continued  since  at  a  rate  averaging  about  14,000  tons 
per  month. 

Heavy  weather  during  the  winter  and  spring  months  carried  away  25 
bents  (about  400  feet)  of  trestle  and  tracks,  leaving  bent  613  the  last 
now  standing. 

There  has  been  a  least  low-water  depth  on  the  bar  varying  from  18  to 
22  feet,  and  nothing  less  than  the  former  has  been  reported.  The  chan- 
nel has  shifted  a  little  to  the  southward  (away  from  the  jetty),  and  it  is 
possible  the  soundings  were  not  in  the  best  water. 

The  increase  in  height  of  the  jetty  under  the  existing  contract  will 
probably  easily  restore  the  greater  depth. 

The  climate  is  very  severe  on  plant,  and,  although  given  the  best 
possible  care,  it  will  have  to  be  very  extensively  repaired  if  the  Gov- 
ernment is  to  get  any  benefit  from  it  under  the  next  contract. 

The  teredo  has  seriously  damaged  the  piles  of  the  tramway,  and  it 
also  will  have  to  be  largely  rebuilt  before  it  can  be  used  with  safety  for 
future  work. 

From  the  above  remarks  regarding  the  tramways  and  plant  it  will  be 
seen  that  an  increased  amount  will  be  necessary  in  order  to  make  any 
material  progress  under  th^  next  appropriation. 
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APPROPRIATIONS. 


Act  of— 

March  8, 1879 $40,000 

March  3, 1881 30,000 

August  2,  1882 30,000 

July  5, 1884 30,000 

Augusts,  1886 33,750 

August  11,  1888 50,000 


Act  of— 

September  19, 1890 $125, 000 

July  13, 1892 210,000 

August  17,  1894 95,000 

June3.1896 95,000 


Total 738,750 


Motley  statement. 

July  1,  1896,  balance  unexpended $95,590.58 

June  30,  1897,  amouu  t  expended  during  fiscal  year 35, 866. 95 


July  1,  1897,  balance  unexpended 

July  1,  1897,  outstanding  liabilities $7,365.09 

July  1, 1897,  amount  covered  by  uncompleted  contracts 43, 784. 51 


July  1, 1897,  balance  available. 


59,723.63 


51, 149. 60 
8,574.03 


Amount  (estimated)  required  for  completion  of  existing  project 1, 941, 412. 20 

Amount  that  can  oe  profitably  expended  in  fiscal  year  endiug  June 

30,  1899 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AhBtrad  of  proposals  for  furnishing  rook  and  placing  same  on  the  north  jetty  at  entrance 
to  Coos  Bayy  Oregon^  opened  at  Portland,  Oreg.,  on  the  29ik  day  of  October,  189C,  by 
Capi.  W.  L.  Fisk,  Corps  of  Enginetrs, 


No. 


Name  and  address  of  bidder. 


80,000  tons      «  j^ 
(per  ton).       ^•'^ 


Wakefield  Sc  Jaoobaen,  Portland.  Oreg 

Noble  &.  Saunders,  Marabfleld,  Oreg 

Hugh  Foy,  Seattle,  Waab 

Wmiam  H.  Healy^  San  Francisco,  Cal 

Paquet  &  Smitb,  Portland,  Oreg 

Daniel  Kern,  Portland,  Oreg 

Robert  A.  Graham,  Marsbfield,  Oreg 

Dickinson  dk  McLean,  Taooma,  Wash 

Patrick  O'Neil,  San  Francisco,  Cal >. 


$0.5»' 
.731 
1.15 
LOT 
.78 
.87 

l5^I 


$42,000 
58, 80S 
92,000 
85,000 
68,400 
45,000 
72,400 
55,600 

100,  OGO 


Contract  awarded  to  Wakefield  &,  Jacobsen,  and  executed  under  date  of  October 
30,1896. 

The  only  contract  in  force  on  this  work  was  made  with  Wakefield  &  Jacobsen,  of 
Portland,  Oreg.,  approved  November  7, 1896,  work  to  be  begun  on  November  20, 1896, 
and  finished  December  1, 1897. 


COMMERCIAL  STATISTICS. 

Coos  Bay  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  on  Cooa 
Bay,  is  the  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  on  the  sonth 
side  and  west  of  the  entrance. 

The  foUowing  statistics  have  been  compiled  fh>m  the  monthly  reports  of  J.  S. 
Polhemus,  assistant  engineer,  in  local  charge  ot  works;  they  are  for  the  calendar 
year  1896: 

Arrivals  and  departures. 


Steamers. 

Sailing  veeaela. 

Total. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Namber. 

Tonnage. 

Arrived 

840 
340 

121,207 
121.262 

00 
76 

13,567 
14,884 

415 
425 

184,824 
130,136 

Cleared 

Total 

696 

242,519 

145 

28,441 

840 

270,960 

Number  of  paaaengers  arrived  bv  sea 2,100 

Number  of  pasaengem  departed  by  sea f 2,100 
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The  fonr-masted  barkentine  Echo,  to  oarry  1,000,000  feet  of  lumber,  was  laonobed 
in  Angnst  at  North  Bend  shipyard. 


Beee^U  amd  Oiipw^U. 

Articles. 

Tons. 

ArtlolM. 

Tods. 

9,086 

Railroad  tim 

400 

ChittimlMtfk 

SO 

Total 

0,605 

Piokets 

11 

1,764 
814 

80,000 

04.840 

1,840 

2,548 

1,121 

24 

BaHerandcbeese 

Odd 

Lamber  (22,803.034  feet) 

Cattle  and  hogs 

Fish 

80 
405 

Latha 

Firewood  and  match  wood 

Piles,  poles,  and  spars 

Woolen  goods 

Miscellaneous  freight 

Total 

114 
2.238 

186,280 

Sbipkjiees 

RR5. 

mPEOVEMENT  OP  HAEBOB  AT  COOS  BAY.  OBEGON  (DBEDGING). 

Original  condition. — In  the  upper  portion  of  Coos  Bay  and  its  triba- 
t«ry  sloughs  there  are  a  nnmber  of  shoals  which  interfere  with  naviga- 
tion, the  principal  shoal  being  jost  below  Marshfield.  at  the  extreme 
upper  eud  of  the  bay.  Another  shoal  in  Isthmus  Slough  obstructs 
navigation  to  the  Bay  Oity  mill.  As  shown  by  the  survey  of  1891,  the 
former  of  these  shoals  had  a  least  depth  of  but  5  feet  and  the  latter  of 
but «  feet  at  low  water. 

Approved  project. — The  project  submitted  in  1891  contemplates  the 
construction  of  a  dredge  and  two  scows  and  the  opening  of  channels 
10  feet  deep  through  the  shoals  named,  atian  estimated  cost  of  $27,390. 
In  fuitherance  of  this  project  an  appropriation  of  $13,000  was  made  by 
the  act  of  August  17, 1894,  but  this  sum  being  insufficient  for  construct- 
ing the  proposed  dredging  plant,  operations  were  delayed  awaiting 
adequate  provision  for  its  construction  and  operation. 

The  remainder  of  the  estimate  was  appropriated  by  act  of  JuneS, 
1896. 

Since  the  preparation  of  the  project  of  1891  couditions  have  changed 
so  materially  as  to  require  new  plans  and  a  revised  estimate  of  cost. 
The  low- water  depth  at  the  entrance  to  the  bay  has  now  been  greatly 
increased  from  the  effect  of  the  works  of  improvement  in  progress,  and 
the  proposed  low- water  depth  of  10  feet  across  the  shoals  is  evidently 
insufficient  to  accommodate  vessels  of  the  increased  draft  which  now 
cross  the  bar  without  difficulty. 

Amount  expended  to  June  30^  1896. — The  amount  expended  on  this 
improvement  to  June  30, 1896,  was  $500. 

Results  obtained  to  June  30j  1896. — Bids  for  dredging  machinery  were 
opened  January  24, 1895,  but  the  money  available  being  insufficient, 
action  was  suspended  awaiting  further  appropriations. 

WorJc  done  during  the  fiscal  year  1897. — ^The  law  as  it  stands  requires 
the  building  of  a  dredge  and  two  dump  scows.  With  a  view  to  carry- 
ing out  this  requirement  proposals  for  machinery  for  a  dredge  were 
again  opened  on  Kovember  10, 1896.  The  dredge  hull  and  dump  scows 
it  was  proposed  to  build  at  Coos  Bay,  but  it  was  found  that  their  cost, 
added  to  that  of  the  machinery,  would  leave  little  money  with  which  to 
operate,  especially  as  it  would  be  necessary  to  hire  a  tug  for  towing  the 
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SCOWS.  Furthermore,  the  locality  is  such  that  to  properly  dispose  of  the 
material  in  this  maimer  would  require  such  an  excessive  length  of  tow 
that  two  dump  scows  could  not  keep  the  dredge  at  work.  A  consider- 
able amount  of  dredging  is  badly  needed,  and  as  it  seemed,  all  things 
considered,  that  contract  work  would  give  much  greater  actual  improve- 
ment with  the  amount  of  money  available  than  could  be  attained  by 
building  and  operating  a  dredge,  it  was  decided  to  request  Congress  to 
so  change  the  law  as  to  allow  the  Department  the  option  of  con&acting 
for  the  work,  and  it  is  understood  a  joint  resolution  to  that  effect  is  now 
before  Congress. 

APPROPRIATIONS. 

Act  of— 

August  17, 1894 $13,000 

June  3, 1896 14,390 

Total 27,390 

Money  statement. 

July  1,1896,  balance  anexpended $26,890.00 

June  30, 1897,  amount  expended  during  fiscal  year 15.08 

July  1,1897,  balance  unexpended 26^874.92 


R  R  6. 

IMPROVEMENT  OF  COOS  RIVER.  OREGON. 

The  river  and  harbor  act  of  Jane  3, 1896^  contains  the  following  item : 

Improving  Coos  River,  Oregon:  Completing  improvement  in  accordance  with 
plans  submitted  January  nineteenth,  eighteen  hundred  and  ninety-five,  five  thousand 
dollars. 

The  plans  to  which  reference  is  made  provide  for  removing  snags  and 
bowlders  and  cutting  through  bars  where  necessary  to  secure  a  channel 
50  feet  wide  from  the  mouth  of  the  river  to  the  head  of  navigation  on 
the  north  and  south  forks,  including  5^  miles  on  the  main  river  and 
about  8^  miles  on  each  fork.  The  average  range  of  tide  is  about  5  feet 
for  the  entire  distance,  giving  ample  depth  for  navigation.  (See  Report 
of  the  Chief  of  Engineers  for  1895,  part  5,  p.  3502  et  seq.) 

Amount  expended  to  June  30, 1896,  nothing. 

Results  obtained  to  June  30, 1896,  none. 

Work  done  during  the  fiscal  year  1897. — In  order  to  get  rook  for  the 
jetty  at  the  entrance  to  Coos  Bay  from  the  Government  quarries  on 
the  river  it  was  necessary  to  remove  a  number  of  snags  in  February 
and  March,  which  was  done  by  arrangement  witli  the  contrajctors  for 
the  jetty  work  at  a  cost  of  $130.  Some  debris  from  the  Government 
quarries  was  also  placed  as  a  training  dike  at  a  cost  of  $35  for  ^hired 
labor. 

The  remainder  of  the  snagging  will  be  done  during  the  low  water 
season  with  Government  plant  belonging  to  other  works  and  which  is 
now  being  prepared  for  that  purpose. 

Money  statement. 

July  1, 1896,  balance  unexpended $6^000.00 

June  30,  1897,  amount  expended  during  fieeal  year 130.00 

July  1, 1897,  balance  one^roended 4,870.00 

July  1,  1897,  outstanding  liabilitieB 60.00 

July  1, 1897,  balance  avaUable 4,810.00 
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COMMBRCIAJ.  STATISTICS. 


The  traffic  on  Coos  River  for  the  calendar  year  ending  December  31, 1896,  was  accom- 
modated by  the  steamer  Coos  Birer,  of  8.30  tons  capacity ;  Butcher  Boy^  of  2.50  tons 
capacity ;  Milton,  of  11.94  tons  capacity,  and  the  Alert,  of  40  tons  capacity,  and  the 
freight  carried  was  as  follows : 


ArUoles. 


Down. 


Up. 


Articles. 


Down. 


Up. 


Bottor  a(Dd  cheese 

Hoge 

Potatoes 

Beef 

Hay 

Fruit 

Hides 

Honey 

Vegetables 

Salmon , 


Toni. 

oa 

23 
900 

77 
500 
100 

11 
3 

80 
437 


Tout. 


Milk 

Logs 

Miscellaneons  fMght 

Stone 

General  merchandise,  loggers' 
sapnliee,  need,  powder,  tools, 
implements,  etc 


Ton*. 

91 

8,800 

150 

7,449 


Tons. 


Total I    18,083 


1,000 


1.000 


Besides  the  above,  about  970  tons  of  milk  was  transported  from  the  various  landings 
to  the  creamery  ana  was  finally  shipped  ont  as  butter. 
Passengers  carried  on  the  river  by  the  boats,  about  4,500. 


RR7. 


IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

Original  condition. — Jast  below  Scottsburg,  the  head  of  navigation, 
the  Umpqua  River  is  obstructed  by  five  sandstone  bars  or  ledges,  sep- 
arated by  pools  of  about  150  feet.  These  bars,  which  have  a  width  of 
from  12  to  15  feet,  are  submerged  but  &om  1  to  2  feet  at  the  lowest 
stages  of  tide  and  river. 

Approved  project. — ^The  project  adopted  in  1885  and  extended  in  1890, 
contemplates  secnring  a  channel  way  having  a  minimum  width  of  50  feet 
and  a  low-water  depth  of  4  feet  from  Scottsburg  to  its  mouth,  a  distance 
of  26  miles.  The  cost  of  completing  the  improvement,  which  involved 
the  removal  of  ledges  and  bowlders  in  the  wharf  basin  at  Scottsburg  and 
of  obstructions  below  this  point,  was  estimated  in  1890  at  $9,000,  making  - 
a  total  estimated  cost  of  $15,685.89. 

Amount  expended  to  June  30^  1896. — The  total  amount  expended  to 
June  30, 1896,  was  $33,500,  of  which  $17,814.11  pertaining  to  the  appro- 
priation of  March  3, 1871,  was  expended  under  previous  projects  and 
$15,685.89  under  the  project  of  1885-1890. 

Results  obtained  to  June  30, 1896. — ^The  improvement  had  been  com- 
pleted, with  the  exception  of  the  removal  of  ledges  in  the  wharf  basin 
at  Scottsburg,  where  700  cubic  yards  of  the  1,200  cubic  yards  of  rock 
obstructions  to  be  removed,  according  to  the  estimate,  had  been  taken 
out,  leaving  500  cubic  yards  still  to  be  removed. 

Work  done  during  the  fiscal  year  1897. — Ko  work  was  done  during  the 
fiscal  year  ending  June  30, 1897,  but  a  contract  was  made  May  1, 1897, 
for  removal  of  rock  at  $8  per  cubic  yard,  work  to  be  completed  by 
November  1, 1897.    Active  operations  will  begin  in  July. 

A  supplemental  estimate  of  $6,000  for  completing  the  improvement, 
made  necessary  on  account  of  certain  diflficulties  attending  its  prosecu- 
tion, for  which  suf&cient  allowance  had  not  been  previously  made,  was 
submitted  by  Capt.  Thomas  W.  Symous,  Oorps  of  Engineers,  in  his 
annnal  report  for  1894  (Rex)ort  of  the  Chief  of  Engineers  for  1894,  p, 
2571),  and  this  amount  was  appropriated  in  the  act  of  June  3, 1896, 
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APPROPRIATIONS. 

Act  of— 

March  3, 1871 $22,500 

August  11, 1888 2,000 

September  19, 1890 9,000 

Junes,  1896 6,000 

Total 39,500 

Money  statement 

July  1, 1896,  balance  unexpended $6^000.00 

Jane  30, 1897,  amount  expended  during  fiscal  year 29.98 

July  1,1897,  balance  unexpended 5,970.02 

July  1, 1897,  outstanding  liabiUtiee 4,000.00 

July  1,1897,  balance  available 1,-970.02 


Ahtiraot  of  propoaaU  for  rock  excavation  in  Umpqua  River ^  Oregon,  opened  April  IS,  1897, 
by  CapU  W,  X.  Fiehy  Corps  of  Engineer: 


Ko. 


Name  and  addresa  of  bidder. 


Rock  ex- 
cavation 
(500  cubic 

yards), 
per  cubic 

yard. 


Total. 


Kormile  it,  Fastabend,  Astoria,  Greg  . 

Joseph  Paquet,  Portland,  Greg 

Qt.  O.  Nolan.  Tillamook,  Oreg 

Noble  &,  Saunders,  Marshfleld,  Oreg. . 

Charles  A.  Gray,  Salem,  Greg 

Perry  Uinkle,  Portland,  Greg 


$8.00 
18.00 
20.00 
0.25 
0.24 
10.05 


$4,000.00 
0,000.00 

10,000.00 
4,625.00 
4,620.00 
6,476.00 


Contract  awarded  to  Normile  &  Fastabend,  and  executed  under  date  of  May  30, 1897* 
The  only  contract  in  force  on  this  work  was  made  with  Normile  &,  Fastabend,  of 

Astoria^  Oreg.,  approved  May  20,  work  to  be  begun  July  1,  and  finished  Noyember  1, 

1897. 


COMMERCIAL  STATISTICS. 

Umpqua  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  Coos 
Bay,  IS  the  nearest  i>ort  of  entry.  The  nearest  light-house  is  one-half  mile  south  of 
the  entrance  to  the  river. 

The  following  statistics  for  tue  year  ending  December  31, 1896,  have  been  furnished 
by  Mr.  O.  B.  Hinsdale,  of  the  Gardiner  Mill  Company : 

Veeeels  arrwed  and  cleared. 

The  number  of  coastwise  vessels  arriving  and  clearing  during  the  year  was  81 ;  of 
these,  38  were  steamers  and  43  sailing  vessels.  The  maximum  £aft  of  loaded  vessels 
was  14.6  feet. 

BeoeipU  and  fikipmenU, 


Artioles. 


Beoeived.  I  Shipped. 


General  merehandise 

AgrioaltaTal  implements . 

Cannery  snppliee 

Lumber  (10,000,000  feet) .. 

Laths  (2,000  M) 

Salmon 

Grain 

Cattle 

Hiscellaneons  ft^ight 


2Vm«. 
1,500 
10 
60 


Tvns. 


15,  C 


350 

125 

250 

58 


Total. 


1,670 


16,383 


Estimated  value  of  imports . , 
Sstimnted  yfJae  of  exports, 


.  $103,500 
.    U1.4S0 
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Umpqua  River  traffie. 

Steamer  Juno,  proi>el]eT,  22.28  tons,  made  triweekly  trips  between  Gardiner  and 
Salphar  Springs.    Bosiness  daring  the  year:  Freight,  500  tons;  passengers,  1,490. 

Steamer  Eva,  stern  wheel,  made  daily  trips  between  Gardiner  and  Scottsburg. 
Business  daring  the  year:  Freight,  1,000  tons;  passengen,  2,600. 


R  R  8. 

IMPROVEMENT  OF  MOUTH  OF  SIUSLAW  RIVER,  OREGON. 

Original  condition. — ^The  Siuslaw  Eiver  enters  the  ocean  through  a 
shifting  sand  beach  without  headland  or  other  fixed  point  to  mark  the 
entrance.  The  channel  across  this  outer  bar  has  a  range  of  about  1  mile 
in  location  and  varies  in  depth  from  5  to  12  feet  at  low  water,  the  latter 
being  equal  to  the  controlling  depth  inside. 

Approved  project — The  project  for  improvement,  adopted  in  1891  and 
modified  in  1892,  contemplates  the  construction  of  two  high-tide  stone 
jetties  so  located  as  to  direct  the  currents  upon  the  ocean  bar  in  a 
direction  practically  perpendicular  to  the  coast;  the  jetties  to  converge 
so  as  to  give  an  entrance  width  of  600  feet  on  the  crest  of  the  bar. 
The  north  jetty,  to  start  from  the  mainland  about  half  a  mile  north  of 
Cannery  Hill,  is  to  have  a  length  of  4,500  feet;  the  south  jetty,  to  extend 
from  the  end  of  the  sandy  peninsula,  is  to  have  a  length  of  3,200  feet. 
The  approximate  location  of  these  jetties  is  shown  on  the  map  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1893  (p.  3346).  The 
estimated  cost  of  the  improvement  is  $700,000. 

Amount  expended  to  June  30^  1896, — The  amount  expended  on  this 
improvement  to  June  30, 1896,  was  $94,179.30. 

Results  obtained  up  to  June  30, 1896. — Up  to  the  beginning  of  the 
fiscal  year  1896  the  work  done  had  been  mostly  of  a  preliminary  char- 
acter. It  included  the  construction  and  assemblage  of  the  necessary 
plant  and  the  construction  of  a  receiving  wharf,  of  a  railway  trestle  along 
the  beach  from  this  wharf  to  the  root  of  the  north  jetty,  and  of  the 
requisite  buildings.  '  A  contract  for  continuing  the  improvement  under 
the  appropriation  of  1894  was  entered  into  on  AprU  4  with  Daniel 
Kern,  the  contractor  to  pay  a  monthly  rental  of  $200  for  use  of  the 
Government  plant.  The  contract  provided  for  the  necessary  repairs 
to  the  existing  wharf  and  tramway,  which  had  been  partially  destroyed 
by  winds,  waves,  and  landslides,  and  for  extending  the  jetty  as  far  as 
practicable  with  available  funds.  A  mattress  foundation  was  placed 
wherever  the  enrockment  was  upon  the  deep  sand  of  the  bar.  This 
work  was  completed  October  29, 1895,  the  jetty  having  been  extended 
500  feet  and  the  enrockment  partially  completed  on  the  channel  side 
of  the  tramway.  This  tramway  had  a  total  length  of  3,029  feet  and 
was  in  good  condition  generaUy,  although  it  had  settied  in  some  places 
so  that  repairs  were  necessary. 

Worlc  done  during  the  fiscal  year  1897. — A  contract  was  made  Feb- 
ruary 3, 1897,  for  extending  the  north  jetty,  and  under  it  work  was  com- 
menced in  May.  Considerable  repairs  to  the  tramway  were  necessary 
and  some  to  the  wharf;  the  plant  also  required  repairs,  so  that  the 
actual  work  of  extending  the  jetty  was  not  begun  until  June  1.  The 
extension  of  the  jetty  is  in  deep  water  and  directly  across  the  existing 
channel,  so  it  will  be  necessary  to  work  with  care.  Wor]^  is  progress- 
ing satisfactorily  under  (he  existing  contract 
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All  work  SO  far  has  been  on  the  Dorth  jetty,  but  progress  on  the 
project  has  not  yet  been  sufficient  to  produce  any  material  effect  on 
the  bar. 

APPROPRIATIONS. 

Act  of— 

September  19,  1890 $50,000 

July  13,  1892 20,000 

August  17, 1894 25.000 

June  3, 1896 27,000 

Total 122,000 

Money  statment, 

July  1,  1896,  balance  uDexpeuded $27,820.70 

J  uue  30,  1897,  amount  expended  during  tiscal  year 1, 148. 07 

July  1,  1897,  balance  unexpended 26,672.63 

July  1,  1897,  outstanding  liabilitiee $1,011.99. 

July  1,  1897,  amount  covered  by  uncompleted  contracts 11, 224. 34 

12,236.33 

July  1,  1897,  balance  available 14, 436. 30 

{Amount  (estimated)  required  for  completion  of  existing  project 578, 000.  CO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahsiraot  of  proposals  for  extending  jetty  at  Siuslaw  Eiver,  Oregon,  opened  January  jRf, 
1897 f  by  Capt,  W.  L.  Fisky  Corps  of  Engineers. 


Bolta     Brush 

Drlflr 

with       mat- 

Piles 

Lumber 

bolta 

nuts     tresses 

Stone 

(20.000 

tons), 

per  ton. 

(8,800 

(56,500 

No.  450 

and       (1,000 

No. 

Name  and  addreas  of  bidder. 

linear 

feet 

(2,610 

wash-     cubic 

ToteL 

feet). 

B.M.), 
perM. 

pounds)  era  (200   yards), 

perfoot. 

per     1  pounds      per 
pound.  No.  80),  1  cubic 

'per  bolt  1  yard. 

dents. 

OetUs. 

Otntt. 

Cents. 

1 

Wm.  Kyle,  Florence,  Orea. 

Wakefield  &,  Jacobsen,  Portland, 

6 

16.00 

8 

5      $0.66 

81 

$17.T9«.80 

2 

1 

Oree 

10 

11.00 

8 

21  ,        .20 

5U,  12,086.10 

8 

Daniel  Kern.  Portland,  Greg 

Noble  &  Sanndeni,  Marshfleld,  Oreg. 

7 

8.50 

4 

16 

.22i 

61     13, 630. 15 

4 

10 

8.00 

H 

25 

.70 

69     13.9.10.85 

6 

G.  0.  Nolan,  Tillamook,  Greg 

4 

6.00 

? 

1 

.10 

92 

19, 217. 40 

6 

Mineinger  &  Smith,  Portland,  Greg. 

12 

15.00 

4 

6|      1.10 

76 

18. 100.  TO 

Contract  awarded  to  Wakefield  &  Jacobsen,  and  executed  under  date  of  February 
27, 1897. 

The  only  contract  in  force  on  this  work  was  made  with  Wakefield  &,  Jacobsen,  of 
Portland,  Oreg.,  approved  February  27,  work  to  commence  May  1  and  be  finished 
December  31,1897. 

COMMERCIAL  STATISTICS. 

The  Siuslaw  River  is  in  the  collection  district  of  Yaquina,  on  Yaquina  Bay.  The 
nearest  light-house  is  at  Heceta  Head,  8^  miles  north  of  the  river  entrance. 

The  following  statement  of  traffic  for  the  year  ending  December  31,  1896,  has  been 
compiled  from  the  monthly  reports  of  J.  W.  £ldridge,  of  Florence,  Oreg. 


An-ivals  and  departures  of  vessels. 

CoiLsting  vessels. 

Number. 

Aggregate 
tonnage. 

Arrivals 

65 
08 

4.608 
4,708 

DApartures  ..........  --              - - - -  - 

Total 

133 

9,311 

Classification  of  veosels:  Steamers,  8;  tugs,  35;  schooners,  25. 
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Articles. 

Tons. 

ArtlolM. 

Tons. 

BBOBIPTS. 
Vlmtv  mnA  /amI                                              _ 

472 
480 
637 

galmon 

612 

CaDiiffrr  iinnnlifls  ................«..^^.- 

Lamber  (3,284,000  feet  B.M.) 

4,926 
207 

nAnArftlinATinnftTldllM   .........^•••••*t«- 

Total 

TOtal                    ...                          ...r.wTr 

1,489 

6,745 

R  Rg. 

IMPROVEMENT  OP  ALSEA  RIVER,  OREGON. 

The  liver  and  harbor  act  of  June  3, 1896,  contains  the  following  item: 

ImproYinff  Alsea  River,  Oregon :  Completing  improvement  in  acoordanoe  with  plans 
submitted  January  nineteenth,  eighteen  hundred  and  ninety-five,  three  thousand 
doUars. 

The  plans  to  which  reference  is  made  propose  the  improvement  of  the 
downstream  navigation  of  the  river  at  the  higher  stages  from  the  forks 
to  the  head  of  the  tide  by  the  removal  of  rocks  and  other  obstructions. 
The  length  of  river  to  be  thns  improved  is  31  miles.  (See  Beport  of 
the  Chief  of  Engineers  for  1895,  part  5,  p.  3505  et  seq.) 

Work  done  during  the  fiscal  year  1897. — ^A  contract  for  this  work, 
which  can  only  be  done  daring  low  water,  was  made  February  10, 1897, 
and  the  contractor  has  just  commenced  active  operations. 

Money  statement. 

July  1, 1896,  balance  unexpended $3,000.00 

June  30, 1897,  amount  expended  during  fiscid  year 29. 19 

July  1, 1897,  balance  unexpended 2,970.81 

July  1, 1897,  outstanding  liabilities $5.60 

July  1, 1897,  amount  covered  by  uncompleted  contracts 1, 475. 00 

1,480.60 

July  1, 1897, balance  available 1,490.21 


Propa9aUfar  removing  obMtrueHons  from  AUea  River,  Oreg<m,  opened  January  gg,  1S97, 
hy  CapU  W,  L.  FisJc,  Corp$  of  Engineers, 


Ko. 

Bidder. 

AddroM. 

Price. 

WlUlsYidlto 

A  IwHL  OrOff 

$1, 890. 00 
2,100.00 
1,889.00 
2,480.00 
1,475.00 

G.  0.  Nolan 

Tillanioolc  Oreir             ... 

W.  H.  lAillhollen 

Oakville.  Oroff 

Oecar  Tom 

Alaea.  Oreff  ..      ......... 

CbarleeP.  Church 

Portland  tjr«ff 

Contract  awarded  to  Charles  P.  Church,  and  executed  under  date  of  February  10, 
X997. 

The  only  contract  in  force  on  this  work  was  made  with  Charles  P.  Church,  of 
Portland,  Oreg.,  approved  February  26,  work  to  be  begun  as  early  in  1897  aa  the  con- 
dition of  the  river  wiU  pennit  and  finished  October  &,  1897. 
BNa  97 ^213 
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R  R  lo. 

IMPROVEMENT  OP  YAQUINA  BAY,  OREGON. 

Original  condition. — Prior  to  improvement  there  were  three  channels 
across  the  entrance  bar,  the  soath  channel  being  most  used,  although 
seriously  obstructed  by  rocks.  The  middle  channel  was  free  from  rock 
obstructions,  but  was  too  shoal  for  general  use,  while  the  north  chan- 
nel was  so  crooked  and  rocky  as  to  be  considered  unnavigable.  The 
prevailing  depth  over  the  bar  was  from  7  to  8  feet  at  low  water,  with  a 
mean  tide  of  7.1  feet. 

Owing  to  the  shifting  character  of  the  bar^  the  channels  across  it 
were  constantly  changing  both  in  location  and  in  depth. 

Approved  project — The  original  project,  adopted  in  1881,  was  to  build 
a  jetty  starting  near  low- water  line  on  the  south  side  and  running  sea- 
ward 2,500  feet,  its  top  to  be  2  feet  above  low-water  level,  the  object 
being  to  close  the  south  channel  and  to  permanently  increase  the  depth 
in  the  middle  channel  to  at  least  17  feet  at  high  tide. 

In  course  of  construction  it  was  found  necessary  to  build  a  tramway 
for  transporting  the  rock  to  place,  instead  of  dumping  it  from  barges, 
as  originally  planned,  while,  owing  to  the  instability  of  banks,  the 
jetty  had  to  be  started  at  the  high- water  line,  thus  increasing  its  pro- 
jected length  to  3,700  feet;  this  projected  length  was  increased  in  1884 
by  a  further  shoreward  extension  of  316  feet,  necessary  to  close  a  gap 
washed  out  by  the  sea. 

The  project  was  amended  in  1888  (file  reference  not  known)  to  pro- 
vide for  raising  the  south  jetty  to  full  high  water,  with  a  length  of 
3,748  feet,  and  to  construct  a  mid-tide  jetty  on  the  north  side  of  the 
entrance,  to  extend  in  a  southwesterly  direction  from  the  headland 
about  2,300  feet  to  a  point  opposite  the  outer  end  of  the  south  jetty,  so 
as  to  give  an  entrance  width  of  1,000  feet.  The  plan  was  modified  in 
1892,  approved  by  Chief  of  Engineers  July  9, 1892,  to  provide  for  rais- 
ing the  north  jetty  to  high- water  level  and  for  the  construction  of  Ave 
groins  or  spurs  on  the  channel  side  of  the  south  jetty  to  prevent  under- 
mining. 

An  estimate  submitted  in  January,  1890,  placed  the  cost  of  complet- 
ing the  project  at  $370,000,  making  the  total  cost  $755,000. 

Amount  expended  to  June  30j  1896, — The  amount  expended  to  June 
30,  1896,  was  $683,768.80. 

Results  obtained  to  June  30^  1896. — Up  to  this  time  the  tramways  of 
both  jetties  had  been  extended  to  full  length,  and  the  enrockment  com- 
pleted except  about  15,000  tons  on  the  north  jetty;  the  groins  of  the 
south  jetty  were  also  completed.  The  depth  on  the  bar  had  been 
increased  from  12  feet  to  15  feet  at  mean  lower  low  water,  completing 
the  project  as  to  channel  depth. 

Work  done  during  the  fiscal  year  1897. — "No  work  was  done  during  the 
fiscal  year  1897,  except  to  care  for  the  plant  and  make  minor  repairs  to 
north  jetty  tramway  from  time  to  time. 

On  Kovember  16, 1896,  project  for  continuing  this  work  according  to 
the  act  of  Congress  and  as  outlined  in  the  report  of  the  BoQfi|l  men- 
tioned below  was  forwarded,  but  no  notification  of  action  thereon  has 
been  received,  nor  was  any  appropriation  made  for  this  work  in  the 
sundry  civil  bill  of  June  4,  1897. 

The  channel  has  remained  in  good  condition  throughout  the  year. 

A  survey  by  the  Board  of  Ofi&cers  of  the  Corps  of  Engineers, 
appointed  by  the  President  pursuant  to  the  sundry  civil  act  of  March 
2, 1895,  to  make  an  examination  of  the  bar  in  Yaquina  Bay  with  a  view 
to  a  project  for  deeper  water,  was  completed  in  August,  1895,  and  in  its 
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report  of  October  11  (Aunaal  Beport  Ohief  of  Engineers  for  1896,  pp. 
3284-3309)  this  Board  proposed  the  parallel  extension  of  the  north  and 
soath  jetties,  the  former  for  2,100  and  the  latter  for  2,200  feet;  groins 
of  aboat  100  feet  in  length  to  prevent  andermining  to  be  bnilt  at  inter- 
vals of  300  feet  on  the  channel  side  of  the  south  jetty,  each  to  mn 
from  grade  level  at  the  main  jetty  to  mean  low  water  at  its  free  end; 
and  an  additional  spur  800  feet  long  to  be  built  from  the  south  jetty 
near  its  root  with  a  view  to  deepening  the  water  on  the  inner  bar. 
The  removal  of  two  detached  rocks  in  the  path  of  vessels,  about  2,000 
feet  outside  the  ends  of  the  present  jetties,  was  also  recommended. 
The  estimated  cost  of  this  proposed  extension,  including  contingent 
expenses,  was  $1,025,800. 

Pursuant  to  the  above  report  the  river  and  harbor  act  of  June  3, 
1896,  appropriates  $25,000  for  continuing  the  improvement,  and  pro- 
vides that  contracts  may  be  entered  into  for  its  completion  as  recom- 
mended by  the  Board,  the  total  liabilities  incurred  not  to  exceed 
$1,000,000  <^  exclusive  of  amount  herein  and  heretofore  apiM^opriated." 

APPROPBIATEONS. 


Act  of— 

June  14,1880 $40,000 

March  3,1881 10,000 

AaguBt  2,1882 60,000 

July  5, 1884 60,000 

August  5,1886 75,000 

Aagoflt  11,1888 150,000 

Money  statement 

July  1,1896,  balance  unexpended 126,231.20 

June  30, 1897,  amount  expended  during  tiaoal  year ^. 1, 190. 16 


Act  of— 

September  19, 1890 $165,000 

July  13, 1892 85,000 

August  17,  1S94 50, 000 

June3, 1896 25, 000 

Total 710,000 


25,041.04 
55.00 


July  1, 1897.  balance  unexpended 

July  1, 1897,  outstanding  liabilities , 

July  1, 1897, balance  available 24,986.04 

Amount  (estimated)  required  for  completion  of  existing  project 1,000,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1807. 


COMMSROIAI.  STATISnOS. 

Taqnina  Bay  is  in  the  collection  district  of  Yaquina.  Taquina  City  is  the  port  of 
entry.    The  nearest  light-house  is  at  Taquina  Head,  4^  miles  north  of  the  entrance. 

The  foUowing  statistics  have  been  compiled  from  the  monthly  reports  of  J.  G. 
Holcombe,  assistant  engineer,  in  local  charge  of  work  at  Taquina  Bay.  They  are  for 
the  calendar  year  1896. 

ArriraU  and  departures. 


Steam  vessels. 

Tonnage. 

Draft. 

AiTiTals. 

Depart- 
ures. 

Homer....  •••.•••«••«•.•..>••.>••>.•••«.«.•>••-••>-••«  •••■••••->• 

381.04 

865.56 

450 

202.06 
18. « 
24.15 

208.67 
62.86 
40.90 

17 
18.5 
11.5 
10.8 

2 

81 
8 
8 
2 

80 
1 
2 
1 

8 

FAr&llon     ....■....••.■*■■••■•■....••■.•..•«.•.•....•...•■••••... 

31 

IkfftnfsnnltA  -t. - ._.•...._-•-.. 

8 

A1CAtnMS...-....*.*rT-r-i- ^,.  -,-,.,.,,,-.,, ,^ 

8 

Xono nln   ..........■.■..••«•..•••••■.•■••■.•..■...■.•■■•■«««■■■•• 

2 

Kobarte ." 

81 

Tillamook 

1 

"W.  H.  Harrison 

? 

Anmiffta..... ...,«....r-rT..-r ...•*.r...i--1-.*T-. 

1 

^u|^un  •!«■.•..........•■..  ■.....«... .........••«....•■•■•••• 

Total , ,.■■..,. 

80 

81 

Total  agi^gate  tonnage  of  arrlTalB  and  departures,  48,106.04. 
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B$eHpi$  amd  MpmeuU. 


Artlolflt. 


ArtlolM. 


•BiPiacim— oontiiined. 


General  merobftndise.. 

Lumber 

Iron 

Malt 

Salt 

Salmon •...., 

Sugar 

Bark 

Tin  and  lead 


6 
6 

63 
96 
Ml 

200 
6 
86 


Total. 


2,600 


Flonr  and  feed 

Oats 

Lumber , 

Cord  wood  and  bark... 

Salmon  (canned) , 

Building  atone 

Potatoea 

Hay 

Stayea 

Sblp  knees 

Honsehold  goods , 

General  merchandise. 


1^730 

8,296 

197 

82 

265 

8,600 

178 

13 

990 

16 

92 


Wbea*.. 


8,809 


Total. 


16,8 


Passengers  arrired  bj  sc 
Paasengen  departed  uj  i 


R  R  II. 

IMPROVEMENT  OF  NESTUGGA  RIVER,  OREGON. 

The  river  and  harbor  act  of  Jane  3, 1896,  contains  the  following  item: 

ImpTOYiDff  Nestucca  River,  Oregon,  from  town  of  Wooda  to  tbe  ocean,  in  aooord- 
ance  with  plans  sabmitted  January  eighteenth,  eighteen  hundred  and  ninety-five: 
Completing  improvement,  six  thousand  dollars. 

The  plans  to  which  reference  is  made  propose  the  removal  of  a  rocky- 
reef  which  forms  a  dangerons  obstrnction  at  the  entrance  to  Kestagga 
Bay.  (See  Beport  of  the  Ohief  of  Engineers  for  1895,  Part  Y,  p.  3509 
et  seq.) 

Work  done  during  the  flseal  year  1897. — ^A  contract  for  the  removal 
of  rock  from  the  reef  was  made  May  1^  1897,  work  to  be  completed  by 
December  1, 1897.  The  price  to  be  paid  is  $3.75  per  cubic  yard,  place 
measurement. 

A  careful  survey  was  made  the  latter  part  of  May  and  will  be  rei>eated 
when  the  work  is  done.  Active  work  begun  the  last  of  May  and  will 
probably  be  completed  July  15  or  20. 

No  commercial  statistics  for  this  river  can  be  obtained. 

Money  statemewL 

July  1, 1896,  balance  unexpended 16,000.00 

June  30, 1887,  amount  expended  during  fiscal  year 82. 78 

July  1, 1897,  balance  unexpended 5,917.^2 

July  1, 1897,  amount  covered  by  uncompleted  contracts 3, 750. 00 

July  1, 1897,  balance  available 3, 167. 22 


Ahitraei  ofpropo$aU  for  rook  excavation  in  Ke%iugga  Biver,  Oregon,  oponed  April  XM,  lS97p 
by  Caj:U  W.  L.  Fiek,  Corpe  of  Engineere. 


Ho. 


Boekez- 

OftTfttiOB 
(1,000  OU- 

bio  yanU) 

per  onbio 

yard. 


TotU. 


Kormfle  &  Fastabend 

Joseph  Paqaet 

Q.O.NoUn 

Koble  A,  Seaaden 

Perry  Hinkle 


Astoria,  Oreg.... 
Portland.  Oreg... 
Tillamook,  Oreg , 
Manbfleld.Oreg. 
Portland,  Oreg... 


18.75 
4.76 
4.90 
4.00 
S.90 


$8,780.00 
4,750.00 
4,000.00 

4,ooaoo 

6,100.00 
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Contract  swarded  to  Normile  &  Fastabend,  and  exeented  nnder  date  of  May  20, 1897. 

The  only  contract  in  force  on  this  work  was  made  with  Normile  A  Fastabend,  of 
Astoria,  Oieg.,  approved  May  20,  work  to  be  begun  on  Jane  1  and  finished  December 
lylSST. 


R  R  la. 

DCPBOVEMENT  OF  TILLAMOOK  BAT  AND  BAB,  OBEGON. 

Origifuil  canditian. — ^Tillamook  Bay  is  an  indentation  of  the  Oregon 
coast,  having  a  tidal  area  of  aboat  13.5  square  miles,  and  lies  50  miles 
south  of  the  mouth  of  Columbia  Eiver.  The  mean  tide  at  this  place  is 
about  6.5  feet.  At  low  water  the  bay  presents  a  succession  of  sand  and 
mud  flats  traversed  by  four  channels  of  fair  depth  at  the  entrance,  but 
which  shoal  to  a  low- water  depth  of  but  1  or  2  feet  near  the  head  of  the 
bay.  These  channels  are  designated  as  follows:  Bay  Gity  Channel, 
Garibaldi  Channel,  Middle  Channel,  and  Old  South  Channel.  The  usual 
bar  exists  at  the  entrance  of  the  bay. 

Tillamook  City,  the  principal  town  of  the  region,  is  located  on  Hoquar- 
ten  Slough,  above  the  head  of  the  bay,  and  can  only  be  reached  by 
light  draft  vessels  at  high  tide,  the  route  being  by  way  of  the  main  or 
Garibaldi  Channel.  The  only  other  places  of  importance  are  located  on 
the  north  shore  of  the  bay  and  are  reached  by  way  of  the  north  or  Bay 
City  Channel.  As  the  only  navigable  connection  between  these  two 
channels  is  near  the  entrance  of  the  bay,  vessels  going  up  to  points  on 
the  north  shore  must  retrace  their  course  nearly  to  the  entrance  in  order 
to  proceed  to  Tillamook  by  way  of  the  main  or  Garibaldi  Channel. 

Approved  prcject. — The  project,  approved  in  1892  and  revised  in  1895, 
is  to  make  a  navigable  pass  from  the  north  to  the  main  channel,  so  as 
to  provide  a  direct  route  by  way  of  these  channels  between  Tillamook 
City  and  the  north  shore  points.  This  involves  the  improvement  of 
Junction  Bar  by  a  dike  extending  across  the  head  of  the  Old  South 
Channel  to  deflect  the  current  into  the  main  channel,  and  a  dike  across 
the  head  of  the  Middle  Channel  at  its  junction  with  Garibaldi  Channel 
to  direct  the  current  northward  by  way  of  the  latter  channel,  with  a 
view  to  its  cutting  through  the  narrow  intervening  sands  and  joining 
the  north  or  Bay  City  Channel,  and  thus  forming  the  desired  navigable 
pass  between  these  channels.  It  also  includes  the  improvement  of  Dry 
Stocking  Bar  in  Hoquarten  Slough  by  a  dike  to  close  one  of  the  two 
channels  at  this  point;  the  removal  of  log  jams  in  the  north  fork  of 
Trask  Eiver,  which  deflect  the  waters  of  this  stream  into  the  south  fork, 
which  enters  Hoquarten  Slough  below  Dry  Stocking  Bar;  and  to  con- 
struct dikes  to  concentrate  the  flow  in  the  north  fork,  and  to  enlarge 
the  existing  artificial  channel  between  Trask  Biver  and  Hoquarten 
Slough  so  as  to  aid  in  deepening  the  channel  at  this  bar.  Estimated 
cost,  $100,000. 

Under  a  former  project  the  sum  of  $5,700  was  exx)ended  on  this 
improvement. 

Amount  expended  to  June  30^  1896. — The  amount  expended  nnder  the 
present  project  to  June  30, 1896  was  $29,363.63. 

Results  obtained  to  June  30^  1896.^TJ'p  to  this  date  the  dike  at  Dry 
Stocking  Bar,  900  feet  long,  had  been  completed,  the  dike  at  Junction 
Bar  had  been  extended  to  a  length  of  3,202.5  feet  northward  from  Dicks 
Point;  dike  and  shore  protection,  2,350  feet  in  length,  had  been  con- 
structed across  the  head  of  Middle  Channel;  dike  505  feet  long  built 
across  the  southern  pass  of  Wilson  Biver,  and  a  dike  1,850  feet  long 
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to  deflect  the  waters  of  Kilchis  Biver  into  the  north  or  Bay  Oity 
Channel. 

The  Junction  Bar  Dike  had  increased  the  depth  somewhat  on  that 
bar,  but  there  were  no  perceptible  results  on  Dry  Stocking  Bar. 

Worlc  done  during  the  fiscal  year  1897, — A  contract  for  this  work  was 
made  October  9, 1896,  and  work  began  the  next  month  Under  this 
contract  the  following  work  was  to  be  done,  viz:  (see  map,  p.  3248, 
Annual  Eeport  Chief  of  Engineers  for  1896) : 

Making  necessary  repairs  to  all  existing  dikes  and  shore  protection. 

Constructing  800  feet  of  single- pile  dike  across  the  channel  to  the 
south  of  Junction  Island  Flat,  1,000  feet  of  single-pile  wing  dike  in  the 
main  channel  below  Junction  Island  Flat,  2,0^  feet  of  flat  protection 
between  the  last  named  and  the  north  end  of  Middle  Channel  Dike, 
excavating  a  channel  across  the  mud  flat  between  North  and  Main 
channels  in  the  vicinity  of  Bay  City,  constructing  a  double-pile  dike 
across  the  head  of  the  south  fork  of  Trask  Eiver,  one  across  the  north 
fork  below  the  head  of  Still  well  Ditch,  and  enlarging  the  Stillwell  Ditch 
to  carry  the  water  of  Trask  River  into  Hoquarten  Slough  above  Dry 
Stocking  Bar. 

Of  the  work  outlined  above  the  channel  across  the  flat  near  Bay  City 
and  the  enlargement  of  Stillwell  Ditch  were  to  be  completed  December 
31, 1896.  Unusually  heavy  weather,  however,  kept  the  contractors 
from  getting  their  plant  out  over  the  Columbia  bar  and  in  at  Tillamook, 
so  it  was  necessary  to  extend  the  time  for  doing  this  part  of  the  work 
until  February  28, 1897.  For  the  remainder  of  the  work  the  contract 
allowed  until  October  1, 1897,  but  everything  was  completed  in  good 
shape  by  the  middle  of  June. 

In  addition  to  the  contract  work  some  troublesome  trees  were  cut 
along  the  banks  ^f  Hoquarten  Slough,  and  about  300  pounds  of  high 
explosives  used  in  removing  snags  found  embedded  in  Dry  Stocking 
Bar,  with  a  resulting  increase  of  <Jepth  of  about  1  foot. 

For  additional  details  relating  to  the  work  of  construction,  attention 
is  invited  to  the  annexed  report  of  Mr.  J.  O.  Holcombe,  assistant  engi- 
neer in  local  charge  during  active  operations. 


APPROPRIATIONS. 


Act  of— 


August  11, 1888 $5,200 

September  19, 1890 500 

July  13,1892 15,000 

AuguBt  17,  1894 16,000 


Aot  of- 


June  3,1896 $17,000 

Total 63, 700 


Money  gtatemewt. 

July  L 1896,  balance  unexpended *. $18,636.37 

June  80, 1897,  amount  expended  during  fiscal  year 17, 158. 33 


July  1, 1897,  balance  unexpended 1,476.14 

July  1,1897,  outstanding  liabilities 28.95 


July  1,1867,  balance  available 1,454.19 


{Amount  (estimated)  reqnired  for  completion  of  existing  project 52, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane30,1899    52, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i^  1897. 
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Ahitraei  of  propotaU  for  oon9truoHng  dikes,  eio.f  in  Tillamook  Bay,  Oregon,  opened  Odoher 
8, 1896,  ftjf  Capt,  W.  L,  Fiek,  Corps  of  JSngineere, 
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$10,022.00 
15,066.50 
12,104.50 


Contract  awarded  to  Wakefield  and  Jacobsen  and  ezeouted  nnder  date  of  October 
16,  1896. 

Tbe  only  contract  in  force  on  this  work  waa  made  with  Wakefield  Sc  Jacobsen^ 
of  Portland,  Oreg.,  approYed  October  16,  work  to  be  beinm  November  l,  1896,  and 
finished  October  1. 1897. 

The  work  was  all  completed  daring  June,  1897* 


BBPOBT  OF  MB.  J.  O.  HOLCOMBB,  ABfllSTANT  BNOINEKB. 

Tillamook,  Obbo.,  June  SO,  18$7, 

Captain  :  I  have  the  honor  to  submit  the  foUowing  report  of  operations  on  the 
improvement  of  TiUamook  Bay  and  Bar,  Oregon,  for  the  year  ending  June  30, 1897. 

In  compliance  with  orders  from  yon,  I  assumed  charge  of  the  work,  leaving  New- 
port, Oreg.,  on  October  26,  1896,  reaching  Tillamook  on  the  28th,  and  daring  the 
entire  season  I  have  been  in  personal  charge  of  operations. 

Contract, — A  contract  had  been  made  with  Wakefield  &  Jacobsen,  of  Portland, 
Oreg.,  nnder  date  of  October  9, 1896,  for  the  work,  at  the  following  nnit  prices  for 
material  in  place:  Piles,  %\  cents  per  foot;  lumber,  $10  per  M  feet  B. M. ;  bolts,  with 
nuts  and  washers,  18  cents  per  bolt;  spikes,  4^  cents  per  pound;  wire,  4  cents  per 
pound;  brush  fascines,  $2.30  per  cord;  stone,  50  cents  per  ton  of  2,000 pounds;  exca- 
vation, 25  cents  per  cubic  yard. 

Time, — Under  this  contract  work  was  to  be  commenced  at  once  and  completed  not 
later  than  October  1, 1897.  It  provided  for  tbe  excavation  of  Trask  River  ditch,  the 
cut  across  tbe  mud  flats  in  the  vicinity  of  Bay  City,  and  the  repairs  to  all  the  exist- 
ing dikes  on  or  before  December  31, 1896,  but  on  account  of  the  very  stormy  weather 
duriDff  November  and  December,  1896,  the  time  for  completion  of  this  work  was 
extended  to  February  28,  1897. 

FlanU — Upon  the  signing  of  the  contract  the  contractors  began  to  assemble  their 
plant,  which  consisted  of  a  derrick  scow  and  grapple  to  be  used  for  dredging;  a 

Sile  driver  with  small  tools  was  towed  from  the  Colombia  River,  reaching  here 
ovember28,  1896;  three  brush  scows  and  one  rock  scow  were  rented  here,  all  of 
which  are  small  and  old,  but  were  the  only  scows  that  could  be  had  on  the  bay. 
On  the  completion  of  driving  piling  for  the  flat  protection  the  driver  was  dis- 
mantled and  the  scow  nsed  as  a  rook  scow. 

The  works  completed  daring  the  season  and  the  order  in  which  they  are  under- 
taken are  as  follows : 

Trask  Biver  dito^.— Commenced  NoTember  5,  1896;  finished  May  90, 1897. 

Dike  south  ofJumoHon  /alaiidi.—Commenced  December  20, 1896;  finished  April  15, 
1897. 

Cut  across  the  Mud  Flats  in  ike  vioinity  of  Bay  City.— Commenced  January  15. 1897; 
finished  Febraary  35, 1897. 
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Flat  protection  from  north  end  of  Middle  Channel  DUte* — Commenced  December  29; 
1896;  finished  June  2,  1897. 

Dike  north  of  Junction  Inland, — Commenced  March  16:  finished  June  2,  1897. 

Dike  North  Fork  Traek  i?tr0r.— Commenced  May  21 ;  nnished  June  3,  1899. 

IHke  South  Fork  Trask  i2irer.— Commenced  May  23;  finished  June  12,  1897. 

Repairs  to  exialing  dikes, — Commenced  February  18;  finished  June  4, 1><97. 

Trask  River  ditch. — This  ditch  was  built  for  the  purpose  of  improving  Dry  Stocking 
Bar,  by  concentrating  the  flow  of  Trask  River  over  the  bar,  through  Hoquarten 
Slough,  in  place  of  passing  the  major  flow  of  the  Trask  into  the  Tillamook  without 
crossing  Dry  Stocking  Bar,  and  to  improve  the  junction  of  the  North  Fork  of  the 
Trask  with  Hoqnart«n  Slough.  It  is  located  on  the  lines  of  the  old  Stillwell  ditch, 
leaviug  the  North  Fork  of  the  Trask  on  practically  a  straight  continuation  of  the 
river  above  the  ditch  and  at  a  very  bad  bend  in  the  river.  It  joins  at  its  lower  end, 
in  a  similar  way,  Hoquarten  Slough,  near  Oz-Bow  Bend.  The  ditch  is  652  feet  long, 
43  feet  wide  at  the  bottom,  2.5  feet  below  low  water  or  datum,  and  has  side  slopes 
of  1  to  1.    The  cube  of  excavation,  12,585.63  cubic  yards;  cost,  $3,146.41. 

Work  was  begun  on  November  5  with  wheelbarrows  and  scrapers.  By  this  means 
an  average  of  4  feet  of  the  total  depth  was  removed.  On  December  10  the  dredge 
began  work;  this  continued  until  January  17, 1897,  when  the  dredge  was  removed  to 
the  Bay  City  Cut.  Hand  work  continued  until  February  28  with  a  small  force,  when  it 
was  suspended.  The  dredge  again  going  to  work  on  that  date,  continued  until  May  5, 
when  the  excavation  was  practically  completed.  By  the  end  of  May  the  dumps  had 
been  trimmed  back,  leaving  a  10-foot  berm  on  both  sides  and  completing  the  work. 

This  ditch  has  taken  about  two  months  longer  than  allowed  by  the  contract, 
because  the  plant  (consisting  of  a  derrick  scow  working  a  grapple,  something  like  the 
Lancaster,  of  one-half  yard  capacity,  not  capable  of  removing  over  30  buckets  per 
hour  ana  which  could  not  be  worked  except  at  the  lower  stages  of  the  tide) 
was  not  suitable  for  working  in  the  stiif  clay  at  the  required  rate  of  progress. 
The  contractors  did  all  they  could  with  the  plant  and  facilities  at  hand  to  complete 
the  ditch  at  the  earliest  moment.  The  work  was  not  more  difScult  than  specified, 
and  an  examination  of  the  location  would  indicate  this.  The  ditch  has  slopes  some- 
what stee}>er  than  1  to  1  and  the  full  top  width,  consequently  the  cross  section  is 
somewhat  larger,  than  they  were  paid  for.  The  bottom  of  the  ditch,  as  excavated, 
was  about  2  ^et  lower  than  the  bottom  of  the  Trask  at  that  point ;  so,  by  the  Trask 
River  seeking  to  modify  its  slope,  the  ditch  has  shoaled  for  about  two-thirds  of  its 
length  with  river  debris.  Until  the  winter  storms  come  on  I  think  this  action  will 
stop  where  it  now  is;  lust  what  will  take  place  then  is  difficult  to  foresee,  beoanse 
of  the  large  amount  of  logs  and  debris  that  may  reach  the  ditch. 

Cut  across  the  mudflats  in  the  vicinity  of  Bay  City, ^It  was  the  intention  to  dig  this 
out  before  beginning  the  Trask  River  ditch,  but  delay  in  shipping  the  pile-driver 
engine  rendered  it  impossible  to  place  the  guide  piles.  These  were  driven  January  15 ; 
they  are  8  in  number  and  are  35  feet  long  each,  making  a  total  of  280  feet,  and  costing 
$23.80.  On  the  17th  of  January  the  dredge  began  work  and  continued  until  Febm- 
ary  25,  on  which  date  the  cut  was  completed  and  opened  to  navigation.  It  is  815 
feet  long,  20  feet  wide  at  4  feet  below  low  water,  with  side  slopes  of  li  to  1  in  depth. 
It  contains  3,921  cubic  yards,  and  cost,  including  guide  piles,  $1,004.05.  It  connects 
the  main  to  tiie  south  channel  in  the  vicinity  of  Bay  City.  It  was  dug  through  a 
stiff  blackmud,  which  is  very  heavy.  Little  orno  scour  has  taken  place;  neitherhasit 
shoaled.  It  is  used  bv  all  boats  comin^^  to  or  leaving  Tillamook  City,  none  having 
used  the  main  channel  since  its  completion.  It  is  considered  by  the  citizens  as  one 
of  the  most  important  works  on  the  bav. 

llie  cost  and  material  used  were  as  follows : 

8  goide  piles,  4  each  side,  35  feet  long,  total  280  feet,  at  8i  cents $23. 80 

8,921  cubic  yards  of  excavation,  at  25  cents 980.25 

Total 1,004.05 

JwneUon  Island  Dike  south, — ^This  dike  connects  Junction  Island  on  the  south  to  the 
mainland,  and  closes  a  cross  channel,  diverting  the  waters  down  the  main  channel  over 
Junction  Island  Flat.  It  is  a  sinprle-pile  mean-tide  dike,  896  feet  lon^,  of  which  96 
feet  on  the  south  is  shore  protection,  built  without  piles.  In  the  main  dike  across 
the  old  channel  the  piles  are  8  feet  center  to  center,  driven  to  not  less  than  12  feet  pene- 
tration, and  cut  on  at  a  grade  of  6  feet  above  low  water.  In  this  dike  were  used 
103  piles,  of  which  5  are  guide  piles  35  feet  long.  The  depth  of  water  over  the  main 
dike  varied  from  0  feet  at  the  ends  to  6  feet  at  the  center  of  the  channel.  No  diffi- 
culty was  experienced  in  driving  the  piling  to  the  required  depth.  The  mattress 
work  was  built  of  fascines  16  feet  to  20  feet  Tongj  depending  on  tne  depth  of  water. 
Each  fascine  was  wrapped  in  two  places  with  No.  12  wire.  ^1  the  mats  are  from  4  to  9 
fascines  thick.   Pile  driving  was  commenoed  December  20, 1896,  and  completed  Oeoem- 
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ber  28.    Mattress  work  commenoed  on  Febraary  24,  and  was  completed  Karoh  27.    It 
was  finaUy  finished  April  15, 1897.    The  cost  and  material  ased  were  as  follows : 

Piles.  2,187  feet,  at  8i  cents $185.90 

Brush  fascines,  522.5  cords,  at  $2.30 1,201.76 

Wire,  1,720  pounds,  at  4  cents 66.80 

Stone,  937.26  tons,  at  50  cents 468. 63 

Total 1,925.08 

Cost  per  foot,  $2.15  for  contract  material  and  labor  only. 

Flat  protection  from  north  end  of  Middle  Channel  Dike.— This  dike  joins  the  Middle 
Channel  Dike  on  the  south  with  the  North  Junction  Island  Dike  on  the  north.  It  is 
2,012  feet  long  and  located  near  low  water  along  the  flat  to  the  west  of  the  channel. 
It  is  a  single-pile  mid-tide  dike,  piles  10  feet  center  to  center,  cut  off  at  a  grade  of  6 
feet  above  low  water.  All  piles  were  driven  to  a  penetration  of  not  less  than  12  feet. 
Two  hundred  piles  were  used,  of  which  6  are  guide  piles  35  feet  long.  The  mattress 
work  is  made  of  16-foot  fascines,  4  to  7  fascines  thick,  bound  with  No.  12  wire  around 
each  fascine.  Because  of  the  soft  nature  of  the  mud  it  was  found  necessary  to  go 
back  and  thicken  out  the  first  300  feet  of  mattresses  below  Middle  Channel  Dike. 
This  dike  prevents  the  waters  from  spreading  out  over  the  mud  flats  and  helps  to 
direct  it  against  the  mud  flat  in  front  of  Bay  City.  Pile  driving  was  commenced  on 
January  3  and  completed  on  the  14th  of  the  same  month.  The  mattress  work  was 
begun  on  January  17  and  carried  on  whenever  16-foot  fascines  were  at  hand.  It  was 
finally  completed  June  2, 1897.    The  cost  and  material  used  were  as  follows : 

Piles.  3.996  feet,  at  8i  cents $839.66 

Brush  fascines,  701.8  cords,  at  $2.30 1, 614. 14 

Wire,  1,650  pounds,  at  4  cents 66.00 

Stone,  1,690.46  tons,  at  50  cents 845.23 

Total : 2,865.03 

Cost  per  foot,  $1.42. 

This  dike,  together  with  the  South  Junction  Island  dikes,  is  making  quite  a  change 
in  Junction  Island  Flat.  It  is  believed  that  in  a  very  short  time  the  channel  will 
pass  directly  through  the  island  channel  scoured  out  last  year. 

North  Junction  Island  Dike, — ^This  dike  joins  the  above  flat  protection  and  projects 
out  into  the  main  channel  for  1,000  feet  in  the  direction  and  on  the  enlinement  of  the 
Bay  City  Cut,  across  the  mud  flats.  It  is  a  single-pile  mid-tide  dike,  piles  8  feet 
center  to  center,  cut  off  at  a  grade  of  6  feet  above  low  water.  All  piles  were  driven 
to  a  penetration  of  at  least  12  feet.  One  hundred  and  twenty-nine  piles  were 
required,  of  which  6  are  guide  piles  35  feet  long.  A  dolphin  of  tiiiree  35-foot  piles 
was  built  at  the  end.  Excepting  immediately  at  the  end,  where  it  joins  the  flat 
protection,  it  was  built  in  water  4  feet  deep.  The  mattress  work  is  built  of  fascines 
16  feet  to  20  feet  long,  depending  on  the  depth  of  water,  most  of  them  being  18 
feet.    The  mattresses  are  from  11  to  13  fascines  thick  and  are  bound  with  3  wires. 

The  dike  was  built  for  the  purpose  of  controlling  the  current  at  this  place  and  to 
force  it  against  the  flats  and  through  the  cut  in  the  vicinity  of  Bay  City.  This  it  has 
done.  It  has  also  caused  a  remarkable  shoaling  behind  the  dike,  but  as  yet  the  main 
flow  of  the  bay  is  in  the  main  channel,  as  stated  above.  Little  or  no  change  is  noted 
in  the  cut  proper,  but  the  time  has  been  short  since  this  dike  was  available,  and  a 
few  months  may  cause  ouite  a  change  in  it.  The  pile  driving  was  commenced  on 
March  16  and  completed  Apiil  16.  Mattress  work  was  eommenced  on  April  10  and 
completed  May  31.  The  dike  was  completed  June  2.  The  cost  and  materials  used 
were  as  follows : 

Piles.  3,080  feet,  at  8i  cents $261.80 

Brush  fascines,  1,113.75  cords,  at  $2.30 2, 561. 62 

Wire,  2,620  pounds,  at  4  cents 104. 80 

Stone,  1,678.21  tons,  at  50  cents 839. 10 

Total 8,767.82 

Cost  per  foot,  $3.77. 

Dike  North  Fork  of  Trask  Bivar.— This  dike  is  a  double-pile  dike,  built  in  the  river 
immediately  below  the  Trask  River  Ditch.  It  is  90  feet  long  and  6  feet  above  low 
water  of  the  river.  It  was  built  for  the  purpose  of  diverting  tne  waters  through  the 
ditch.  The  piles  are  6  feet  center  to  center,  and  in  two  rows  6  feet  apart.  The 
banks  of  the  river  are  steep.  Thirty-two  piles  were  used.  All  except  two  were 
driven  12  fioet  or  more,  the  exceptions  striking  logs  before  that  depth  was  zeaohed. 
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The  coat  and  materialB  nsed  were  as  follows: 

Piles,  718  feet,  at  accents $61.  OS 

Brnnb  fascines,  51.35  cords,  at  $2.30 118.11 

Wire,  150  pounds,  at  4  cents 6.00 

Stone,  152.37  tons,  at  50  cents 76.19 

Lumber,  1,776  feet,  at  $10 17.76 

Spikes,  296  pounds,  at  4^  cents 13.32 

Bolts,  No.  32,  at  18  cents 5.76 

Total 288.17 

Cost  per  foot,  $3.20. 

Dike  South  Fork  Trask  J^ioar.— This  dike  is  a  double-pile  dike,  built  in  the  South 
Fork  of  the  river  immediately  below  where  it  leaves  the  North  Fork,  or  main  river. 
It  is  built  for  the  purpose  of  diverting  the  main  flow  down  the  North  Fork,  through 
the  Trask  River  Ditch,  and  over  Dry  Stocking  Bar,  The  South  Fork  formerly  flowed 
into  the  IMIlamook.  The  dike  proper  is  75  feet  long,  with  a  very  heavy  shore  pro- 
tection 35  feet  long.  The  piling,  24  in  number,  were  driven  at  least  14  feet  bmow 
the  bottom,  the  water  at  low  stage  being  14  feet  deep,  llie  piles  are  6  feet  center 
to  centt^r,  and  in  two  rows  6  feet  apart.  The  elevation  of  the  water  on  the  upper 
side  of  the  dike  above  that  on  the  lower  at  ordinary  low  tide  is  4  feet,  hence  at  tnis 
sta^e  of  the  tide  there  is  considerable  pressure  on  the  dike.  The  grade  is  6  feet  above 
the  former  low  water  of  the  river,  and  because  of  its  location  and  being  in  14  feet  of 
water  it  was  the  most  difficult  and  costly  dike  built. 

The  material  used,  and  the  cost,  were  as  follows : 

Piles.  786.5  feet,  at  8i  cents $66.85 

Brush  fascines,  146.11  cords,  at  $2.30 336.05 

Wire,  200ponnds,  at  4  cents 8.00 

Stone,  231.11  tons,  at  50  cents 115.55 

Lumber,  1,516  feet,  at$10perM 15.16 

Spikes,  250  pounds,  at  ^  oents ', 11.25 

Bolts,  No.  24,  at  18  cents 4.32 

Total 657.18 

Cost  per  foot,  $5.06. 

The  above  is  all  new  work  oonstruoted  under  contract.  The  repairs  under  the 
contract  were  as  follows : 

Junction  Bar  Dike,-^The  only  repairs  made  to  this  dike  consisted  in  replacing 
bracing  and  a  short  length  of  waling. 

The  material  used,  and  the  cost,  were  as  follows : 

Lumber,  1,663  feet,  at  $10  per  K $16.63 

Spikes,  129.5  ponnds,  at4i  cents 5.83 

Bolts,  No.  6,  at  18  cents 1.08 

Total 23.54 

Middle  Channel  Dike, — Here  the  repairs  were  more  extensive.  The  dike  required 
raising  over  its  entire  length. 

The  cost  and  materials  used  were  as  follows : 

Brush  fascines,  120.83  cords,  at  $2.30 $277.91 

Wire,  203  pounds,  at  4  cents 8. 12 

Stone,  487.49  tons,  at  50  cents 243.75 

Lumber,  2.959  feet,  at  $10  per  M 29.59 

Spikes,  382  pounds,  at  4i  cents 17.19 

Total 676.56 

The  above  is  all  the  work  done  under  contract. 

The  total  cost  of  the  season's  work  was  as  follows: 

New  construction $13,563.24 

Repairs 600.10 

Total 14,163.84 

The  total  dike  constructed  was  3,908  feet  of  single-pile  dike  and  200  feet  of  doable- 
pile  dike.    The  average  material  used  per  foot  of  dike  was : 

2.68  feet  of  piling,  cost $0.2278 

0.62  cord  fascines,  cost 1.426 

1.54  pounds  of  wire 0616 

1.13  tonsof  stone • 5660 

Average  cost  per  foot,  $2.2804. 
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This  does  npt  inolade  the  lamber  ased  on  the  two  short  dikes  in  the  Trask  River, 
nor  does  it  include  superintendence;  the  prices  given  in  this  report  are  in  every  case 
the  contract  prices. 

Miaoellaneous. — Besides  the  above  work  done  by  contract,  there  has  been,  by  day 
labor,  a  small  amount  of  other  work,  which  consisted  in  felling  and  removing  over- 
hanging trees  firom  along  the  banks  of  Hoqnarten  Slough,  38  trees  being  removed  at  a 
cost  of  $64.  By  blasting  and  other  means  there  were  a£o  removed  from  Dry  Stocking 
Bar  29  larj^e  snags,  being  from  1  foot  to  2  feet  in  diameter,  all  of  which  were  more 
or  less  buried  in  the  sand.  This  has  caused  a  deepening  of  the  water  on  the  bar  of 
about  1  foot. 

The  contractors  have  done  everything  they  could,  under  the  circumstances,  to 
push  the  work  to  completion  at  the  earliest  moment.  But  for  the  unfortunate  fact 
that  the  arrangeoieuts  for  towing  were  made  with  the  one  towboat  on  the  bay,  the 
master  of  which  seemed  only  willing  to  keep  material  on  the  work  when  it  suited 
his  convenience,  I  am  confident  the  works  would  have  been  completed  fully  thirty 
days  earlier. . 

Future  aperaiians, — It  is  rather  soon  after  the  completion  of  this  season's  work  to 
jud^e  Just  what  works  will  be  needed  in  the  near  future,  but  a  study  of  this  bay 
during  eight  months,  winter  and  summer,  has  shown  me  the  necessity  of  additional 
work  at  some  places. 

The  Bay  City  Ditch,  as  stated  above,  is  dug  through  a  very  heavy  black  mud, 
upon  which  the  scouring  action  of  the  current  seems  to  have  little  effect.  As 
this  ditch  is  used  by  all  boats  coming  or  leaving  Tillamook  City,  1  would  suggest 
that  it  be  widened  out  to  a  bottom  width  of  50  feet  and  deepened  to  6  feet  at  low 
tide,  and  that  this  50  by  6  foot  channel  be  continued  to  the  west  Bay  City  wharf. 
Also  that  a  short  dike  be  built  from  a  point  just  below  the  west  bank  of  the  present 
Bay  City  Ditch  into  the  main  channel,  for  the  reason  that  the  current  in  the  main 
channel  runs  close  to  concave  of  the  flat  through  which  this  ditch  is  cut.  It  is 
believed  that  a  short  dike  will  intercept  and  turn  the  current  down  the  ditch  toward 
Bay  City,  and  keep  it  from  shoaling. 

Junction  I$land  Flat. — It  is  hoped  that  the  present  works  will  remedy  this  place, 
but  if  it  does  not,  a  mid-tide  dike  should  be  built  up  stream,  parallel  to  Middle 
Channel  Dike,  from  the  north  half  of  Junction  Island.  The  flat  should  also  be  exam- 
ined for  buried  snags. 

Junction  Bar. — ^This  bar  is  said  to  be  shoaling,  and  for  its  improvement  I  would 
suggest  that  the  Wilson  River,  which  carries  a  very  large  amount  of  sediment  during 
floods,  be  turned  at  the  island,  about  one-half  mile  above  the  present  dike,  into  the 
Kilchis  Kiver.  By  this  means  it  would  spread  out  and  deposit  its  sediment  over  the 
flat  before  reaching  the  channels. 

Shoal  in  front  of  Bakers  Landing. — This  shoal  is  located  where  formerly,  it  is  said, 
the  deepest  water  was  found,  and  that  the  wreckage  of  a  scow  load  of  stone,  together 
with  the  landing  of  snags,  have  formed  the  shoal.  I  would  suggest  that  a  single- 
pile  mid-tide  dike  be  built  from  opposite  Bakers  Landing  downstream  to  contract 
the  channel,  and  that  the  rocks  and  snags  from  Memaloose  Point  to  the  quarry  be 
removed  and  cause  the  channel  to  follow  the  concave  of  the  shore  on  the  south. 

Dry  Stocking  Bar. — This  has  been,  and  is  now,  one  of  the  worst  places  on  the  route 
from  the  ocean  to  Tillamook,  and  where  less  improvement  than  any  other  on  the  bay 
has  taken  place.  I  have  spent  a  great  deal  of  time  in  studying  it,  and  am  of  the 
opinion  that  the  present  channel  is  best  and  safest  to  improve,  and  if  this  place, 
which  is  fan  shaped,  be  contracted  by  a  parallel  dike  extending  from  a  point  about 
400  feet  below  Revetment  Point,  parallel  to  Dry  Stocking  Island  and  the  present  dike, 
so  that  the  bar  will  correspond  in  width  to  Hoqnarten  Slough,  I  believe  that  the  shoal 
will  scour  out.  The  removal  of  snags  that  will  be  found  buried  in  shoal  will  aid 
this  place  very  materially.  The  present  dike  should  be  raised  by  solid  filled-in  crib- 
bing to  an  elevation  of  8.5  feet  above  datum  to  prevent  lop^s  and  debris  finding 
lodgment  on  it.  If  this  is  done,  I  am  confident  that  Dry  Stocking  Bar  will  be  a  thing 
of  the  past. 

Hoquarten  Blouah.—TTlliosiOok  City,  the  most  important  in  the  county,  is  located 
at  the  head  of  this  slough.  All  the  work  undertaken  is  for  the  purpose  of  rendering 
navigation  to  this  city  safe  and  easy  for  vessels  of  light  draft.  The  works  below 
the  slough  bid  fair  to  do  all  that  is  expected  of  them,  but  there  still  remains  the 
slouffh  to  consider.  This  slough  above  Trask  River  Ditch  is  from  50  to  80  feet  wide, 
and  lias  a  number  of  very  sharp  bends;  its  banks  slope  almost  vertically,  and  are 
timbered  with  heavy  growth.  The  slough  is  tidal,  having  little  or  no  fresh  water 
flowing  into  it;  it  is  full  of  snags  and  drift  buried  in  the  mud  bottom.  These  logs 
are  rapidly  raising  the  bottom  and  decreasing  the  depth  of  water;  in  fact,  just  below 
the  city  of  Tillamook,  small  boats  can  not  get  over  at  low  run-outs,  whUe  if  these 
snags  were  removed,  the  sharp  bends  eased  up,  banks  trimmed  of  the  heavy  timber 

growth,  the  slough  would  be  vastly  improved,  and  carry  at  least  8  feet  at  low  tide, 
nowing  that  the  slough  is  the  most  important  element  in  the  improvement  that 
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now  lemainSy  I  would  Teepeotfolly  Teoommend  that  the  ranoval  of  these  snags  be 
given  special  attention  nnaer  the  next  appropriation. 

Troih  River,  North  Fork.— Tfow  that  the  Sonth  Fork  has  been  diyerted.  the  jams  in 
this  river  should  be  removed^  hanks  trimmed,  and  sunken  logs  removed  to  permit  it 
to  carry  the  flood  waters  witnont  flooding  the  farm  lands. 

Future  maintenance,— On^  of  the  most  serions  troables  with  this  bay  is  caused  by 
the  large  number  of  snags  and  fsllen  trees  that  are  carried  on  in  the  floods,  and  which 
eventually  sink  on  the  shoals  and  become  buried  in  the  same.  In  order  to  maintain 
the  channel  dear  of  these  logs.  I  would  recommend  that  a  good  substantial  derrick 
scow  be  built  and  sent  over  the  dhannel  at  stated  periods  to  remove  them,  and  if 
they  are  once  removed,  and  others  taken  out  before  they  sink,  I  think  that  ftirther 
improvements  other  than  those  covered  by  the  present  project  will  not  be  required 
for  a  long  time. 

In  conclusion  I  would  recommend  that  the  amount  asked  for  in  your  last  report 
($52,000)  be  requested,  so  that  the  works  can  be  completed  as  soon  as  possible. 
Very  respectftQly,  your  obedient  servant, 

J.  O.  HoLOOMBB,  AeeieUuU  Engineer. 

Capt.  W.  L.  FiSK, 

Corps  tf  Engineen. 


OOMMERGIAL  STATISTIOIk 

Tillamook  Bay  is  in  the  collection  district  of  Oregon.  Astoria,  near  the  mouth  of 
the  Columbia  River,  is  the  nearest  port  of  entry.  Tne  nearest  light-house  is  at  Cape 
Meares  about  4  miles  sonth  of  the  entrance. 

The  following  statistics  for  the  calendar  year  ending  December  31,  1896,  were 
famished  by  J.  H.  Bridgeford,  inspector  of  customs  at  Bay  Citv,  Oreg. 

Shipping,— Th^  number  of  vessels  arriving  at  and  clearing  from  Tillamook  Bay 
daring  the  year  was  114,  all  steamers.    Maximum  draft  of  loMed  vessels,  15.6  feet. 

Beeeipte  and  ehipmente. 


Articles. 


BeoeivecL 


ArtiolM. 


Shipped. 


Qenenl  meroluuidiM 

AgrioQltanl  implements . 
Ffoursndfeed 


Ibfu. 

e.000 

740 
790 


Total. 


8,070 


Lomher  (11,000,000  liset) . 
Batter ...». 


Em., 

Sumo] 


TonM. 
10.500 
490 
M 
455 
41« 


Total. 


17,007 


Passengers  arrived  by  sea  during  the  year 923 

Passengers  departed  by  seaduring  the  year .^. ....  842 

Biver  and  haw  traffie.— The  steam  launches  Louiea  and  Gertie  ply  on  the  waters  of 
the  bay  and  do  a  general  freight  and  passenger  busineM.  ao  yesselB  have  been 
buUt  on  the  bay  during  the  year* 


R  R  13* 


mPBOYEMENT  OF  THE   MOUTH  OF  THE  COLUMBIA   SIYEB.  OBEGON 

AND  WASHINGTON. 

Original  condition. — Prior  to  commencing  the  work  of  construction  in 
1885,  there  were  from  one  to  three  channels  across  the  bar  at  the  month 
of  the  Golnmbia  River,  and  these  varied  both  in  location  and  depth, 
the  latter  being  nsually  from  19  to  21  feet,  while  the  location  shifted 
through  nearly  180^  from  Gape  Disappointment  to  Point  Adams. 

Approve  project. — ^The  project  for  improvement  was  adopted  in  1884, 
and  contemplated  securing  and  maintaining  a  low-water  channel  depth 
of  30  feet  aoross  the  bar  at  the  mouth  of  the  river  by  the  conBtruction 
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of  a  ^'etty  to  extend  from  the  shove  near  Fort  Stevens  across  Olatsop 
Spit  m  the  direction  of  a  point  about  3  miles  sonth  of  Oai>e  Disappoint- 
ment, the  ultimate  length  and  height  of  the  work  to  be  determined  from 
the  effect  produced  during  construction.  The  jetty  was  to  be  built  of 
rubble  and  random  blocks  of  stone  of  large  size  resting  upon  mattresses 
of  brush. 

In  March,  1893,  the  success  of  the  project  having  been  practically 
assured,  the  question  as  to  the  length  and  height  of  the  completed  jetty 
was  referred  to  a  board  of  engineers,  who  concluded  that  the  then  exist- 
ing length  of  4^  miles  was  sufQcient.  but  recommended  that  the  work 
be  raised  at  its  mshore  end  (Station  25+80)  to  a  height  of  12  feet  above 
the  mean  level  of  the  lower  low  waters,  that  it  slope  thence  to  a  height 
of  10  feet  at  Station  122+00, 1.8  miles  from  shore,  and  thence  to  4  feet 
above  this  datum  at  its  outer  end.  This  board  also  recommended  the 
construction  of  four  low  groins  or  spurs  on  the  channel  sideof  the  jetty 
to  accelerate  the  accumulation  of  sands  and  thus  add  to  its  stability — 
one  groin  (No,  4)  to  start  near  Station  52+00  and  to  have  a  length  of 
l,Oi)0  feet;  one  (No.  3)  to  be  of  the  same  length  and  to  start  near  Sta- 
tion 88+00 ;  one  (No.  2)  to  be  600  feet  long,  starting  near  Station  151+00, 
and  the  outer  groin  (No.  1),  500  feet  long,  starting  near  Station  228+00; 
all  to  slope  on  the  top  from  datum  level  at  the  jetty  to  the  bottom  of 
the  river  at  the  outer  end. 

Amount  expended  to  June  30j  1896. — ^The  amount  expended  on  this 
improvement  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  was 
$1^58,602.09. 

Kesults  obtained  to  Jv/ne  30, 1896. — ^The  work  was  completed  on  Octo- 
ber 17, 1895,  in  accordance  with  the  recommendations  of  the  above- 
mentioned  board  of  engineers  and  remained  in  excdlent  condition. 
During  the  year,  between  the  surveys  of  June,  1895,  and  June,  1896,  a 
material  change  was  found  in  the  channel  from  the  inner  bar  buoy  to 
deep  water  outside,  it  having  forced  its  way  out  in  an  almost  direct  line 
instead  of  turning  to  the  south  as  theretofore.  This  change  in  loca- 
tion was  not  effected  without  some  decrease  in  depth,  but  it  was  much 
less  than  might  have  been  anticipated,  as  it  amounted  to  only  1  foot — 
that  is,  the  new  channel  had  a  depth  of  29  feet  at  mean  lower  low 
water  for  a  width  of  over  three-fourths  of  a  mile,  with  a  narrow  30-foot 
channel,  while  the  year  betbre  there  was  30  feet  for  about  the  same 
width,  with  a  narrower  31-foot  channel. 

WorJc  done  during  the  fiscal  year  1897. — ^No  work  has  been  done 
except  to  care  for  the  plant  when  it  was  not  employed  on  other  work 
and  make  a  survey  of  the  channel  over  the  bar.  The  jetty  itself 
remains  practically  intact,  as  reported  last  year.  (Annual  Beport 
of  the  Chief  of  Engineers  for  1896,  p.  3251.) 

The  tramway  is  standing  to  Station  217  +  00,  as  last  year,  but  the  rails 
of  the  jetty  tiamway  have  been  taken  up  for  other  use,  only  one-third, 
however,  being  in  sufBciently  good  condition  for  use  in  tracks.  The 
stringers  of  the  shore  revetment  and  inner  groin  tracks  were  also  taken 
up  for  other  use.  The  survey  of  this  year  shows  the  channel  in  nearly 
the  same  position  as  last  year,  but  the  30-foot  depth  at  mean  lower  low 
water  is  now  2,000  feet  in  width.  It  seems  probable  that  the  channel 
is  now  established,  or  very  nearly  so,  in  what  should  be  its  permanent 
position. 

The  24  and  30  foot  curves  on  the  south  side  of  the  channel  some  dis- 
tance beyond  the  end  of  the  jetty  have  moved  slightly  to  the  southward, 
and  the  depth  over  the  south  spit  is  somewhat  greater.  To  the  south- 
ward and  westward  ot  the  jetty  the  shoaling  has  been  considerable^  the 
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breakers  being  a  macb  greater  distance  seaward  tban  a  year  ago.  bat 
as  no  soandings  were  taken  there  tbe  actual  amount  can  not  be  told. 

Peacock  Spit,  on  the  north  side  of  the  entrance,  shows  iH*actically  no 
change,  while  Eepablic  Spit,  immediately  southwest  of  Sand  Island, 
has  moved  a  litUe  to  the  northward  and  increased  considerably  in 
height. 

The  southern  portion  of  Olatsop  Spit  follows  closely  the  lines  of  last 
year,  but  the  part  of  it  north  of  the  jetty  has  decreased  in  area  on  its 
western  side. 

Between  Peacock  and  Bepublic  spits  there  is  reported  to  be  a  very 
narrow  channel  carrying  10  to  12  feet  at  low  water  into  Bakers  Bay, 
but  there  was  no  favorable  opportunity  of  verifying  this  during  the 
survey.  It  is,  however,  of  no  importance  so  far  as  the  main  channel  is 
concerned. 

APPROPRIATIONS. 

Act  of—  Act  of— 

July6,1884 $100,000  Jalyl3,1892 $350,000 


AnKiwt  5, 1886 187,500 

August  11, 1888 500,000 

February  22, 1890 75,000 

September  19, 1890 475, 000 


August  17, 1S94 338,  ISO 

Total 2,025,680 


Money  statement 

July  1, 1896,  balance  unexpended $17,077.91 

June  30, 1897,  amount  expended  during  fiscal  year 2,657.90 

Julyl,  1897,  balance  unexpended 14,420.01 

July  1,1897,  outstanding  liabilities 445.83 

July  1, 1807,  balance  available 18^974.18 


R  R  14. 

IMPROVEMENT  OP  COLUMBIA  RIVER  BELOW  TONGUE  POINT. 

The  river  and  harbor  act  of  Jane  3, 1896,  makes  appropriation  for 
this  improvement  as  follows: 

Improving  Columbia  River  below  Ton^e  Point,  by  way  of  the  south  channel,  in 
front  of  Astoria,  Oregon,  in  accordance  with  project  submitted  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  eighteen  hundred  and  ninety-five,  fifty  tbousaad 
dollars  of  the  balance  on  hand  to  the  credit  of  the  mouth  of  the  Columbia  River 
improvement  is  hereby  authorized  to  be  expended  on  this  work,  in  the  discretion  of 
the  Secretary  of  War. 

The  project  referred  to  in  this  act  contemplates  the  removal  of  the 
wreck  of  the  steamer  Sylvia  de  Qrasse  and  the  outer  portion  of  the 
ledge  upon  which  it  rests;  this  work  to  be  supplemented  by  dredging 
to  open  a  waterway  in  iront  of  Astoria  25  feet  deep  and  250  feet  wide 
at  the  bottom,  in  accordance  with  the  general  project  for  improving  the 
Columbia  and  lower  Willamette  rivers  from  Portland  to  the  aea.  Esti- 
mated cost,  $121,550. 

Amount  expended  to  June  30. 1896. — ^Nothing. 

Work  done  during  the  fiscal  year  1897. — The  river  having  risen  to  a 
height  at  which  the  United  States  dredge  W.  8.  Ladd  could  not  work 
to  advantage  above  Tongue  Point,  she  was  sent  to  widen  and  straighten 
the  south  channel  below  Tongue  roint  in  the  vicinity  of  the  Sylvia  de 
Grasse  reef. 
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Since  beginniug  this  work,  April  25, 1897,  the  dredge  has  taken  oat 
103,231  cabic  yanls  of  sand  and  has  materially  improved  the  channel. 
The  presence  of  this  reef^  however,  makes  a  veiy  bad  place  in  the 
channel,  and  it  should  be  removed  as  soon  as  possible;  in  order  to  do 
so,  it  will  require  the  remainder  of  the  money  estimated  for  it  in  the 
plan  referred  to.  In  addition  to  improving  the  south  channel  in  the 
immediate  vicinity  of  this  work,  it  is  hopc^  the  enlarged  apper  end  of 
the  channel  wUl  allow  the  entrance  to  it  of  more  water  irom  the  river 
and  effect  some  improvement  lower  down  in  front  of  the  city  of  Astoria. 

Money  statemenU 

Jaly  1, 1896,  balance  nnezpended $60,000.00 

June  iiO,  1897,  amount  expended  dnring  fiscal  year 2, 781. 66 

July  1,  1897,  balance  unexpended 47,218.34 

July  1, 1897,  outetanding  Habilitiei 1,178.40 

July  1,1897,  balance  available 46,089.94 

{Amount  (estimated)  required  for  completion  of  existing  project 71, 560. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endm  s  J  une  30, 1899  71, 560. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


R  R  15. 


IMPBOVEMENT  OP  COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS 
BELOW  PORTLAND,  OREGON. 

Approved  project — ^The  original  project^  adopted  in  1877,  for  improv- 
ing the  channel  of  these  rivera  from  Portland  to  the  sea,  covering  12 
miles  on  the  Willamette  and  98  miles  on  the  Golambia  Biver,  contem- 
plated increasing  the  depth  in  the  shoalest  places,  where  there  was  bat 
from  10  to  15  feet  at  low  water,  to  secure  a  minimnm  depth  of  20  feet  at 
this  stage.  In  1891  (Board  of  Engineers,  October  14, 1891 )  this  project 
was  extended  to  provide  for  a  low-water  channel  depth  of  25  feet. 

Amount  expended  to  June  30y  1896. — The  amount  expended  by  the 
United  States  under  the  projects  of  1877  and  1891  to  the  close  of  the 
fiscal  year  ending  June  30, 1896,  was  $854,414.86. 

Results  obtained  to  June  30j  1896. — Work  was  carried  on  under  the 
original  project  for  a  20- foot  channel  until  1891,  at  which  time  a  depth 
of  19  feet  had  been  attained  by  the  construction  in  the  Willamette 
Biver  of  dams  to  close  the  chute  at  Swan  Island,  the  entrance  to  Willa- 
mette Slough  and  other  lesser  sloughs  near  the  mouth  of  the  river,  and 
by  bank  revetments  in  the  vicinity  of  these  works;  also  by  the  con- 
struction in  the  Columbia  Biver  of  a  dike  at  St.  Helens  and  of  dams 
to  close  Burke  Slough  and  Martin  Slough;  the  effect  of  these  works 
being  supplemented  by  dredging  in  both  rivers. 

Since  the  extension  of  the  project  to  provide  for  a  25-foot  channel, 
dikes  have  been  built  by  the  Port  of  Portland  at  St.  Johns  and  at 
Post-Office  Bar,  in  the  Willamette  Biver,  and  at  Walkers  Island  and 
Gathlamet  Bay,  or  Snag  Island,  in  the  Oolumbia  Biver.  The  dike  at 
St.  Helens,  previously  built,  has  also  been  strengthened,  and  a  dike 
has  been  constructed  by  the  United  States  at  Martin  Island  Bar. 
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Dredging  has  also  been  coutinued  by  the  United  States  and  by  the 
Port  of  Portland. 

At  the  close  of  the  year,  by  taking  advantage  of  the  tides,  vessels 
drawing  23  feet  or  more  could  navigate  the  river  from  Portland  to  the 
sea. 

WorJc  done  during  the  fiscal  year  1897. — ^Operations  daring  the  year 
were  carried  on  by  hired  labor  and  were  confined  to  dredging  to  aid  in 
creating  and  maintaiuing  channels  of  the  depth  required  by  the  project, 
the  removal  of  obstructions  found  in  these  channels,  and  the  making 
of  special  surveys  to  determine  the  conditions  of  same. 

Before  placing  the  hydraulic  dredge  W.  8.  Ladd  in  commission  it  was 
discovered  that  the  furnaces  were  in  a  dangerous  condition,  and  they 
were  replaced  by  new  ones  of  corrugated  steel,  which  have  proven 
satisfactory  and  more  economical  than  the  old  ones. 

Two  new  pumps  were  also  obtained,  the  old  ones  being  badly  worn, 
and  two  new  12-foot  lengths  of  15'inch  rubber  auction  pipe,  those  on 
the  dredge  being  nearly  worn  through.  The  machinery  was  overhauled, 
everything  put  in  good  order,  and  work  was  begun  October  12  on  the 
turn  in  the  channel  at  Martin  Island,  where  the  San  Francisco  steam- 
ships were  having  difficulty  in  making  the  turn.  The  old  channel  was 
near  the  middle  of  the  river  at  this  place,  but  a  new  one  having  par- 
tially developed  dose  in  to  the  Washington  shore,  it  was  cut  through 
by  the  dredge  belonging  to  the  Port  of  Portland,  taking  out  50,400 
cubic  yards.  The  work  done  by  the  Ladd  consisted  in  cutting  57,128 
cubic  yards  off  the  point  of  the  shoal,  leaving  a  least  low  water  depth 
of  23  feet,  and  makmg  the  turn  much  easier,  so  the  ships  now  have  no 
trouble. 

From  Martin  Island  the  dredge  proceeded  to  Walker  Island  Bar  and 
removed  90,045  cubic  yards,  leaving  a  low-water  depth  of  23  feet  where 
there  had  been  only  17  feet. 

The  next  work  done  was  at  Pillar  Bock  Bar  (two  shoals),  where  the 
depth  was  increased  from  17  feet  to  23  feet  at  low  water  by  removing 
134,109  cubic  yards. 

Dobelbower  Bar,  the  last  place  in  the  upper  river  where  trouble  was 
experienced,  was  then  dredged  from  19  feet  to  23  feet  depth  at  low  water 
by  taking  out  85,506  cubic  yards.  By  the  time  this  work  was  completed 
the  river  had  risen  .to  such  a  height  that  dredging  to  advantage  could 
no  longer  be  done,  and  the  Ladd  was  sent  below  Tongue  Point  to  widen 
the  upper  end  of  the  south  channel  opx)osite  the  Sylvia  de  Orasse  reef; 
at  this  place  she  had  dredged  to  June  30,  103,231  cubic  yards,  making 
the  total  amount  dredged  from  October  12~to  June  30  a  little  over 
470,019  cubic  yards.  The  work  done  below  Tongue  Point  belongs  to 
appropriation  for  improving  mouth  of  Columbia  Eiver  below  Tongue 
Point,  and  is  mentioned  here  only  to  show  total  work  of  dredge  for 
the  year. 

Dredging  <m  Columbia  Biver  helow  mouik^  Willameiie  Eiver  during  the  Jleoal  gear  kg 

dredge  W.  S.  Ladd. 


Date. 


OotolMr  la  to  NoTember  14, 1896 

IfoTember  15,  ISM.  to  Jannary  1. 1897. 

January  2  to  March  3. 18^ 

liaroh  4  to  April  24, 1897 


Totid. 


Martin  Island 

Oubiegde. 
57,128 

Walker  Island 

90.CM5 

Pillar  Rook 

184,109 

nobelbowsr  Bar ............ 

85,506 

XzoftTatod. 


868,788 
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In  addition  to  the  work  done  by  the  Ladd^  the  Port  of  PortUmd 
expended  $6,984.33  and  dredged  90,200  cnbic  yards  in  the  Willamette 
and  Golambia  rivers,  as  shown  in  the  following  table. 

Dredging  daring  the  year  by  the  city  dredge  as  reported  by  the  Port 
of  Portland: 

In  the  WiUamette  Bi v«r :  Cnblo  ywds. 

At  month  of  Willamette  BiT«r 11, 500 

AtPost-OfficeBar 38,800 

In  the  Colnmbia  Biver: 

Near  Martin  Island 60, 400 


90,200 


The  Port  of  Portland  has  purchased  the  right  to  nse  the  Bowers 
patents  on  the  Golambia  and  Lower  Willamette  rivers  and  have  had 
plans  prepared  for  a  pamp  dredge  with  pipesfor  disposing  of  the  material. 
It  is  proposed  to  build  this  dredge  very  shortly. 

Special  surveys  have  been  made  during  the  year  to  determine  the 
condition  of  the  channel  in  the  Columbia  Biver  at  Hunters  Point  Bar, 
and  both  before  and  after  the  dredging  at  Martin  Island,  Dobelbower, 
Walker  Island,  and  Pillar  Bock  bars. 

Minor  repairs  were  made  on  the  boiler  of  the  tug  Lincoln  and  four 
dolphins  were  driven,  marking  and  protecting  the  passage  through  the 
inner  dam  in  the  Willamette  Slough. 

While  the  present  hydraulic  dredge  in  use  on  these  rivers  may  pos- 
sibly suffice  to  maintain  a  low- water  depth  of  20  feet  below  Portland, 
it  is  wholly  inadequate  to  secure  a  depth  of  25  feet,  as  proposed  by  the 
existing  project,  or  even  to  make  any  appreciable  progress  in  this 
direction.  The  construction  of  an  additional  dredge  of  much  greater 
capacity  is  therefore  urgently  recommended,  and  it  is  in  view  of  this 
necessary  addition  to  the  plant  that  an  estimate  of  $300,000  is  submitted 
as  the  amount  which  can  be  profitably  expended  during  the  year  ending 
June  30, 1898. 

The  report  of  Mr.  Bobert  Warrack,  assistant  engineer,  in  immediate 
charge  of  the  work  during  the  year  is  herewith,  and  reiferenoe  to  it  is 
made  for  interesting  details. 

APPBOFRIATION8. 

Lower  Willamette,  act  of— 

Jnne23,1886 $15,000 

March  2, 1867 80,000 

July  25, 1868  (aUotted) 21,000 

April  10, 1869  (aUotted) 13,365 

Jnlyll,  1870 81,000 

JnnelO,  1872 60,000 

$160,865 

Lower  Willamette,  from  Portland  to  the  sea,  act  of— 

March  3, 1873 30,000 

Jnne23, 1874 20,000 

MarchS,  1875 20,000 

Aagn8tl4,  1876 20,000 

Ji3nel8, 1878 30,000 

March  3, 1879 45,000 

156,000 

Lower  Willamette  and  Colnmbia,  from  Portland  to  the  sea,  in- 
clading  bar  at  the  month  of  the  Columbia,  act  of— • 

June  14,  1880 45,000 

March  3, 1881 45,000 

Angn8t2, 1882 100,000 

190,000 

EWa  97 ^214 
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Colnmbia  and  Lower  Willamette^  below  Portland,  Oreg.,  act  of— 

Julys,  1884 $100,000 

AngnetS,  1886 75,000 

August  11,  1888 100,000 

September  19, 1890 100,000 

July  13,  1892 150,000 

August  17, 1894 50,000 

Junes,  1896 100,000 

$675,000 

Total 1,180,966 

Money  statement. 

July  1, 1896,  balance  unexpended $104,169.68 

June  30, 1897,  amount  expended  during  fiscal  year., 27, 128.97 

July  1, 1897,  balance  unexpended 77,040.71 

July  1,1897,  outstanding  liabilitiei 59.85 

July  1, 1897,  balance  available 76,980.86 

(Amount  (estimated)  required  for  completion  of  existing  project 472, 464. 00 
Amount  tnat  can  be  protitably  expended  in  fiscal  year  ending  J  nne  30, 1899  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  oi  June  4, 1897. 


BBPOBT  OF  MR.  BOBBRT  WABRACK,  ASSIBTAlTr  BNOIHBEB. 

Portland,  Obbg.,  Juns  SO,  1897. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on 
improving  Lower  Willamette  and  Colnmbia  rivers  for  the  year  ending  June  30, 1897: 
Dredging. — ^The  work  done  has  consisted  mainly  in  dredging  with  the  suction 
dredge  W,  S,  Ladd  at  the  various  points  where  trouble  has  been  experienced  by  re»> 
son  of  shoal  water. 
The  bars  improved  were — 

Onbie  yards. 

Martin  Island  Bar,  34  miles  below  Portland 57, 128. 33 

Dobelbower  Bar,  44  miles  below  Portland &5,506.a5 

Walker  Island  Bar,  53  mUes  below  Portland 90,044.85 

Pillar  Bock  Bar«  85  miles  below  Portland w 134,109.43 

Total 966,788.85 

No  improvement  was  carried  on  by  the  United  States  in  the  Willamette  River 
below  Portland,  this  portion  being  cared  for  during  the  year  by  the  Port  of  Portland 
Commission. 

The  first  point  improved  was  Martin  Island  Bar^  where  a  new  channel  was  opened 
at  the  lower  end  of  the  islandi  and  close  to  the  Washington  shore,  the  former  chan- 
nel across  the  bar  having  shoaled  to  15  feet  at  low  water.  The  Ladd,  on  being  pat 
in  commission,  went  to  work  on  October  12  in  the  new  channel,  which  had  already 
been  begun  by  the  Port  of  Portland  Commission's  dredge.  This  was  completed  by 
the  La£l  on  November  14,  the  amount  ot  material  removed  bein^  57,128.32  cubic 
yards.  The  work  accomplished  was  the  widening  and  straightening  of  a  narrow 
natural  channel,  the  width  obtained  being  250  feet  with  a  depth  of  23  feet  at  low 
water,  the  depth  over  a  portion  of  the  area  added  to  the  channel  having  bean  as 
shoal  as  15  feet  at  low  water. 

Walker  Island  Bar  was  the  next  point  to  be  improved,  where  90,044.85  cubic  yarda 
was  removed  between  November  15, 1896,  and  January  1,  1897.  A  freshet,  followed 
by  a  fireeze-up  in  the  river,  caused  about  a  week's  delay  at  this  point.  The  bar  at 
Walker  Island  is  now  located  below  the  lower  end  of  Walker  Island  on  the  Wash- 
ington side,  and  before  dredging  was  begun  had  but  17  feet  over  it  at  low  water. 
The  least  depth  in  channelleft  by  the  Ladd  was  23  feet  at  low  water. 

At  Pillar  Rock  Bar  the  dredge  removed,  between  January  2  and  March  3 134.109.43 
cubic  yards.  The  depth  on  the  two  shoahi  at  this  point,  both  being  in  the  cnannel 
between  Pillar  Rock  and  the  Washington  shore  and  to  the  east  and  west  of  the  rock, 
was  but  17  feet  at  low  water  before  work  was  begun,  with  23  feet  at  low  water  on 
the  completion  of  operations.  It  became  necessary  while  at  this  point  to  renew  the 
stem  bearing,  which  required  the  beaching  of  the  dredge  at  Astoria,  with  the  loea^ 
however,  of  but  one  day  to  the  work  of  dredging. 

Dobelbower  Bar  was  the  last  point  at  which  work  was  done  on  this  division  of 
the  ri^er.    The  dredge  began  operations  at  this  point  on  March  4,  and  finished  on 
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April  2i,  removing  daring  this  time  85,506.25  cnbio  yards  and  increasing  the  depth 
from  19  to  28  feet  at  low  water.  Some  delay  was  also  oocasioned  at  this  point  through 
the  brass  sleeve  having  become  loose  on  the  shaft,  thereby  damaging  the  storm  bearing 
and  cansing  a  loss  of  three  days'  time  from  the  work. 

On  the  completion  of  the  work  at  Dobelbower  Bar  the  dredge  was  transferred  to 
Astoria  (see  ''Improving  Columbia  River  below  Tongue  Point''),  as  the  river  above 
its  estuary  was  then  in  its  annual  flood,  rendering  dredging  impraoticable. 

Bepairs, — Before  putting  the  L4uld  in  oommission  an  examination  was  made  of  the 
boilers,  which  disclosed  the  fact  that  the  furnaces  were  in  bad  condition,  exhibiting 
in  a  marked  degree  a  tendency  to  collapse.  It  was  considered  the  most  economiciu 
plan  to  remove  the  old  furnaces  and  rei>lace  them  with  four  corrugated  steel  fiimaces, 
3  feet  by  7  feet  6  inches  by  iV  i^^^h  thick.  This  was  done  at  a  total  cost  of  $1,580. 
These  furnaces  have  proved  eminently  satisfactory,  and  have,  it  is  believed,  through 
their  greater  heating  surface  effected  a  considerable  saving  in  coal. 

Two  new  centrifugal  pumps  were  constructed  in  Portland  and  put  in  place  during 
the  year  when  required,  their  cost  being  $1,240.  The  rubber  sections  of  the  suction 
pipes  having  shown  signs  of  giving  way,  two  new  sectious  15  inches  by  12  feet  were 
purchased  and  put  in  place  when  needed,  their  cost  being  $336.  The  renewals  of 
stem  bearing  and  sleeve  have  during  the  year  cost  $147.87. 

These  are  the  main  repairs  carried  out  during  the  year. 

A  vertical  boiler  2  feet  6  inches  by  5  feet  6  inches  was  added  to  the  dredges  equip- 
ment, for  use  in  wasbine  the  main  boilers,  operating  capstans,  etc.;  the  cost  of  this 
boiler,  $167,  was  paid  from  appropriation  for  improving  WUlamette  River  above 
Portland,  this  appropriation  having  the  use  of  a  hoisting  engine  and  boiler  belonging 
to  lower  Willamette  and  Columbia  rivers. 

Surveys.— ttOcsA  surveys  were  made  before  and  after  dredging  at  liartin  Island, 
Dobelbower,  Walker  Island,  and  Pillar  Rock  bars,  also  at  Hunters  Point  Bar,  at 
which  place,  however,  no  dredging  was  done. 

GeneraL'—The  boiler  of  the  tug  Lincoln,  built  in  1881,  gave  out  on  April  24  through 
the  wasting  of  iron  around  the  legs.    Repairs  were  carred  out  at  a  cost  of  $475. 

The  snag  boat  Willamette  was  dismantled  and  the  house  and  machinery  transferred 
to  the  new  snag  boat  Matklotna  belonging  to  the  upper  Willamette  River. 

The  Osgood  dredge,  inspected  and  condemned  oy  the  inspector-general.  Pacific 
district,  on  October  8,  18S6,  was  sold  by  public  auction  on  November  27, 1896,  for  the 
sum  of  $400. 

Four  dolphins  were  driven,  marking  the  passage  through  the  inner  dam  at  Willa- 
mette Slongh.  These  dolphins  were  each  of  five  60-feet  piles,  and  cost,  for  the  lot, 
$132. 

The  following  table  shows  the  cost  of  operating  the  Ladd  from  July  1, 1896,  to 
April  24,  1897: 

Cost  of  dredging  5y  W.  S.  Ladd,  1896-37. 

Amount  of  material  removed cubic  yards..  366^788.85 

Operating  expenses,  including  current  minor  repairs,  wages, 

and  subsistence $11,872.03 

Coal,  77im  tons  Franklin,  at  $5.50 $4Si6.0S 

Coal,696|VAtonsWaUsend,at$6 3,471.64 

773Atons 3,897.57 

Total  cost  of  operating ^ 16, 769. 60 

Cost  per  yard  as  above,  4.30  cents. 

Total  cost  of  operating  dredge,  including  all  repairs $18, 935. 60 

Total  cost  per  yard  for  the  year cents..  5.162 

Cost  per  yard  for  coal* do....  1.065 

Tons  of  coal  per  yard*  (.0021  ton) pounds..  4.7 

Yards  dredged  per  ton  of  coal cubic  yards..  474 

Number  of  days  dredging days..  140 

Cubic  yards  per  day  dredging cubic  yards..      2,626  34 

The  dredge  has  been  in  the  able  charge  of  Capt.  George  A.  Peas^  assisted  by  Chief 
Engineer  Madison  Welch,  to  whose  skm  and  care  ia  due  in  no  small  measure  the 
efficiency  of  the  dredge. 

Respectfully  submitted.  Robkbt  Warraox, 

AttitUvni  Engimeer. 

To  Capt.  W.  L.  FiSK, 

Corps  of  Engineers,  U,  8.  A. 

*  It  is  to  be  noted  that  this  includes  a  proportion  of  all  coal  consumed  by  the 
dredge,  both  while  actually  dredging  and  in  going  to  and  from  moorings  ana  aU 
other  movements  incident  to  the  work. 
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The  ports  of 


OOMMKBCIAL  STATISTIOB. 

»aiidOregon.    ^ 

entry  are  Portland  and  Aatoria,  Oreg.    The  nearest  light-house  u  at  the  month  of 


This  work  is  in  the  oolleotion  distriot  of  Willamette  and  Ore] 
ntry  are  Portlu  -       - 
Colomhia  River. 


Arrivdli  and  eUarancei  ofveueU  at  A$iaria,  Oreg.,  d/ming  As  year  aadimg  Deemhet  SI, 

1896. 


[From  ooUector  of  eurtoms  st  Artoiia.) 

VAafiAlfl 

COMtwiBO. 

Foreign  ports. 

TotaL 

Number. 

Tonnage. 

Nnmber. 

Tonnage. 

Nnmber. 

Tonnage. 

ArriTcd 

612 
484 

846,802 
840,446 

127 
U6 

184,616 
184,806 

680 
610 

686^818 
484*844 

Cleared 

Total 

006 

686.748 

262 

888.014 

1.258 

1.029,061 

Commerce  for  year  ending  Deeemher  SI,  1896. 

Yalne  of  exports $395,634 

Yalne  of  imports 380.517 

Duties  collected 160,001 

The  exports  inolnded  3,169  tons  of  wheat  and  flonr,  1,219  tons  of  salmon,  and  8,137 
tons  of  lumber. 
The  principal  items  of  import  were  4,343  tons  of  tin  and  7,280  tons  of  railroad  iron. 

Arrieale  oiul  oIooraiMOi  ef  veeeeU  at  Portland,  Oreg.,  daring  the  gear  ending  Deoemher 

SI,  1896. 


[From  coUeotor  of  ooatoma  at  Portland.] 

v«^ 

Ooaatwlse. 

Foreign  ports. 

TotaL 

Nnmber. 

Tonnage. 

Nnmber. 

Tonnage. 

Nnmber. 

Tonnage. 

Arriyed 

264 
188 

288,168 
150,606 

27 
07 

41,152 
212,878 

281 
270 

824,820 
872,478 

Cleared -- 

Total 

486 

442,778 

124 

264.025 

600 

686. 7W 

Oommereefor  gear  ending  December  SI,  1896. 

Value  of  exports  to  foreign  countries 17,235,109 

Value  of  imports  fh>m  foreign  countries 1,111,716 

Duties  oollected 264,495 

Comparative  etatement  of  eMpmente  of  wheat  and  flour  from  Portland  for  tke  poet  ten 

geare. 


Year  ending- 

Wheat 

Flonr. 

TotaL 

"-iSr 

IbfM. 

187,700 
82H,110 
162,482 
104,828 
207,661 
827.406 
100.007 

207,827 
244,405 
275,678 
248,248 

Tons. 

62,168 

64.411 

66,508 

52,348 

63,880 

62,007 

67,006 

56,202 
46,464 
66,800 

77,822 

Ibnt. 
288.877 
28?;  530 
287.065 

issg 

1B89 

1890 

167, 171 
271,450 

1801 

1^09 

280,318 

1808 

248,818 
268.560 

BeoemberSl— 

1803 

1804 

mS 

1806 

84li872 

1806 

821,070 
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aiaUmmU  of  prineipdl  arHcle»  9Mpp9d  from  amd  reoehod  at  PcrOwad  kg  deop-^ea  vm^ 

duriMg  iho  yoar  1896, 


Floor 

Wheat 

Barl^ 

Bran 

Canned  aalmon 
Timber 

Total.... 

Cement 

Coal  and  eoke 

Salt 

Bioe  and  rioe  flour, 


Tom. 


77,822 

248,248 

021 

62 

49 

7,000 


829,102 


U,616 

20,866 

8,768 

818 


Artlelea. 


Tin  and  tin  plate 

Glaaa 

Hemp  and  Jute 

Tea 

CofTee 

Soda^  aoda  aah,  and  eanatio 

Snlpoiir 

Sngar 

Iron 

Baw  and  iraate  ailk 

Chloride  of  lime 

Tea* 

Total 


Tona. 


001 

892 

200 

76 

294 

1,946 

1,166 

4,880 

20 

86 

1,907 


49,  OU 


*  Entered  at  Portland  for  transportation  to  other  polnta. 
BogUiend  tannage  over  Columbia  Bivot  Bar, 
SiTWARD  TO  ASTOBIA  AlO)  POBTLAND. 


Deep  tea  aaiUng  vessela. 

fV— 

» 

Te«. 

Ameriean. 

British. 

Other  flags. 

No. 

Tonnai^. 

No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

1889 

6 

8 
7 
16 
19 
22 
31 
12 

7,739 
11.668 

9,964 
21,834 
20,586 
17,239 
22,678 

8,816 

60 
40 

96 
84 
62 
69 
122 
107 

76,621 
64,028 
124,837 
114,486 
94,108 
114, 102 
201,042 
166,860 

20 
8 

8,976 
8,038 
7,826 
7,699 
8,628 

870 
887 
398 
844 
261 

867,878 

882',  874 
252,170 
188,107 
206,006 
473,433 
846,302 

489 
448 
502 
449 
336 
290 
762 
689 

444.709 

1800 

412,824 

1891 

474, 991 

1892 , 

893,188 

1898 

806,828 

1894 

14,470 

190 

860,816 

1896 

80,116 
10,850 

689 
612 

727,268 

1890 

631,088 

0T7TWABD  PBOH  POBTLAND  AND  ASTOBIA. 


1889 

6 

9 
7 
12 
17 
26 
81 
20 

7,104 
14,166 
10,849 
18,166 
23,046 
19,244 
22.246 
18,868 

62 
61 
73 
99 
64 
68 
122 
108 

77,842 
71,679 
94,490 
180,406 
96,658 
109,898 
209,973 
164,419 

14 
U 

8,976 
8,038 
0.019 
7,832 
0,397 
9,703 
22,770 
10.110 

878 
884 
881 
861 
226 
U4 
640 
484 

808.462 
884.226 
331,968 
262,734 
182,076 
169,227 
478.037 
840.446 

4a 

446 
467 
408 
811 
246 
7U 
619 

461,874 

1890 

428,116 

1891 

443, 921 

1892 

408,636 

1893 

808,177 

1894 

298.067 

1896 

733.088 

UB90 

624|844 

The  following  statement  of  traflSc  on  the  Colambia  and  lower  Willamette  riTen 
has  been  oompued  from  reports  of  the  Torioiis  steamers  and  transportation  compa- 
nies doing  business  on  these  rivers  daring  the  calendar  year  1896.  It  inolades  ireight 
carried  in  coasting  Tcssels  to  and  fhun  Portland,  bat  not  that  transported  in  deep<- 
sea  sailing  vesselfl. 


Tons. 

Grain 26,009 

PUes  (2,638,800  linear  feet)  ...  88, 082 

Lumber  (7,811,488  feet  B.  M.) . .  11, 717 

Logs  (148,481,146  feet  B.  M.). .  621, 078 

Cattle  and  horses 3^610 

Sheep  and  hogs 2,880 

Coal 2,599 

Wool  .••• 2^416 


Tons. 

Merchandise 213,759 

Fish 23,325 

Passengers : 18, 511 

Sand 118, 916 

Stone 51,072 

Shingles 700 

Total 1,129,673 
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plying  on  the  Upper  WUlamettef  Lo/wer  IRKamtftttf,  aiuK 
Oregon  and  WoBhingUmf  during  the  calendar  year  1896, 


Z49t  of  9toam0r$  plying  on  ihe  Upper  WUlamette,  Lower  WOlam&tte,  and  Colunibiti  riverw, 
'  Washing 


NMMOfTMML 

Tona. 

Depth. 

Name  of  Teaael. 

Tona. 

Depth. 

Anffiistft  ■••>•••••••«•••■•• 

40.90 

401.29 

213. 62 

41.28 

8.24 

896.11 

8.35 

125.22 

20.35 

234.24 

189.68 

16.08 

444.82 

4.90 

1.06 

144.40 

116 

8.12 

17.07 

106.46 

1,746.14 

2.86 

13.47 

566.22 

296.38 

37.01 

1.37 

20.03 

26.26 

467.60 

187.41 

26.88 

72.92 

456.67 

420.54 

82.38 

25.03 

271.88 

276.41 

8.46 

276.15 

3.18 

184.43 

125.91 

162.88 

154.44 

850.85 

2.92 

129.49 

697.04 

244.04 

129.58 

16.19 

86.84 

FLin, 
7    0 

IOB« 

213.40 

62.03 

272.12 

26.40 

194.74 

85.41 

19.48 

18.78 

21.64 

888.38 

184.58 

199.45 

23.90 

837.56 

1,870.89 

8.04 

801.98 

607.34 

2.96 

894.19 

1,083.20 

47.76 

21.48 

28.76 

4.50 

28.26 

41.39 

57.24 

806.76 

884.88 

812.06 

388.02 

38.30 

1,280.06 

9.77 

278.84 

240.81 

1.80 

448.24 

1,311.81 

589.60 

18.61 

280.48 

157. 14 

809.17 

48.18 

219. 72 

92.06 

62.86 

48L18 

268 

8.10 

84.67 

42.10 

FLln. 
2    0 

Albany 

Bwaoo  .......•••■•.....•.. 

6    0 

AllUmoe 

12    0 
4    0 

Joseph  Kelloffff  ........... 

2    2 

All<M^y 

J,  Ord  way. -.---. -.-.-..... 

6    4 

Alioe  A 

4    0 

AiiAA  niAnchiiM  ...... 

Kehanl... 

4    0 

4    0 

Ai»nJ«     -T.-... ,  . 

Itorelei 

Ar^onMit  .■•••..........''. 

10    9 
2    6 
2    8 
6    0 
8    0 

lU>i;il«e  Vftfiffhn  ^ 

6    0 

AtttorlAB........ 

Lurline 

6    0 

Altona 

Maria 

3    0 

Alarm 

Mascot 

S    0 

Bailey  Oateert 

Mayflower 

8    0 

BrasM  .......•••..•....... 

Modoo 

5    0 

Briak 

Monmouthshixe 

Biimiark 

4    0 

Kaiad 

BaflQftlo...... .............. 

Northwest 

1    3 

C.M.Belafaaw 

6    8 
5    2 

Ocean  Wave 

0    0 

C.W.  Kioh 

Occident 

6    4 

Chilkat 

Ooklahama 

6    0 

Colombia 

20    0 

Olympian 

Cyenet 

0™.!!!.!!.!!......;..:;. 

4    0 

Dlapatoh 

Oswego 

D.  9.  Baker 

6  0 

7  0 
7    6 

Queen........... 

6    2 

Dallee  City 

Kowena  ..•••••............ 

Edith 

Pilgrim 

Edyth 

K.Miler 

6  a 

Bleotric 

4    7 

R.  P.  Elmore 

Bl  Hard 

Kamona 

5    0 

Blmoire .•••.... 

Keflralator ................ 

Enterpxiae 

8    8 

6  9 
13    0 

7  6 
7    0 
4    0 
6    2 

R.  R.  Thompson. ^u.....*.^ 

10    6 

B.L.Dwyer 

Ruth 

BacortISfo.2 

SadieB 

Bmma  Hayward 

State  of  CaUfomia 

Be*  Foam 

24    4 

Elwood 

Bffalite 

Sarah  Dixon 

6    5 

Sollpae 

Salem 

1    8 

Boffeoe  ..••••••..•••...... 

Swift 

Ptonie...... 

6    0 

Telephone 

4    0 

Felida 

Taooma ................... 

11    7 

Georce  W.  Shaver 

2    4 

T.J.Potter 

9    0 

Gertfi 

Tonqnin  .................. 

Got.  Newell 

1    6 

TJncUne 

8    0 

G.M.  Walker 

VftnAniivAr  . -. 

GrpTKaffle 

Victorian 

Gvpav  .................... 

Volga 

Haasalo 

6    0 

Vulcan 

4    0 

Hattie 

Wallowa 

11    6 

Battle  Bell 

4    6 

6  0 
2    0 

7  0 

W.  H.  Harrison 

6    8 

Harvest  Queen 

Wm.  M.  Hoaff 

1    6 

H.C.  Grady 

W.&MasoiT? 

HuatlOT 

Wanna 

Wenona.  .................. 

0    4 

Iralda 

6    0 

Tonnff  'A™#Tioa..a*....... 

4    i 

R  R  z6. 

IMPROVEMENT  OF  COLUMBIA  RIVER  BETWEEN  VANCOUVER,  WASHING- 
TON, AND  MOUTH  OF  WILLAMETTE  RIVER. 

Original  condition, — ^The  principal  obstraction  to  navigation  in  this 
portion  of  the  river  consists  in  a  shoal  on  the  north  side  of  Hayden 
Island,  opposite  the  city  of  Yancouvery  npon  which  there  is  low- water 
depth  of  bat  9  feet. 

Approved  project. — The  project  for  improvement  adopted  in  1892  pro- 
vides for  the  construction  of  a  dam  connecting  the  head  of  Hayden 
Island  with  the  Oregon  shore,  the  dam  to  be  built  to  the  height  of  4 
feet  above  low  water  to  stop  the  flow  behind  the  island  during  the  low- 
water  stages,  at  which  time  about  36  per  cent  of  the  river  volume  was 
carried  by  this  channel,  anticipating  that  by  the  iucreased  current  the 
depth  upon  the  bar  in  the  main  channel  opposite  the  island  would  be 
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increased  so  that  vessels  drawing  20  feet  or  more  might  be  able  to  ascend 
the  river  to  Vancouver. 

Amount  expended  to  June  30^  1896. — The  amount  expended  on  the 
improvement,  as  above  reported,  to  June  30, 1896,  was  $32,994.80. 

Results  obtained  to  June  30y  1896. — The  construction  of  the  dam  was 
commenced  in  1892,  and  was  completed,  except  a  portion  60  feet  long 
next  the  island,  when  the  work  was  submerged  in  the  spring  of  1893 
by  a  rise  in  the  river.  When  the  water  had  subsided  sufficiently  to 
again  expose  the  work,  it  was  found  that  the  gap  between  the  dam  and 
the  island  had  been  increased  during  the  high  water  to  470  feet  by 
scour  from  the  head  of  the  island.  The  incomplete  x)ortion  of  the  dam 
had  also  been  destroyed,  and  the  depth  of  water  in  the  gap  had 
increased  from  30  to  39  feet. 

In  1894  an  attempt  was  made  to  secure  the  work  from  further  injury 
by  revetting  the  head  of  the  island  and  laying  a  sill  or  foundation 
across  the  gap  to  arrest  the  scour.  With  this  end  in  view,  the  revet- 
ment was  completed,  but  further  work  was  made  impracticable  by  the 
high  water  of  that  year,  which  carried  away  the  revetment,  together 
with  a  considerable  portion  of  the  head  of  the  island.  As  the  funds 
remaining  on  hand  were  altogether  insufficient  to  justify  the  continuance 
of  work  on  the  dam,  temporary  relief  was  given  to  navigation  in  1895 
by  dredging  the  channel  on  the  north  of  the  island.  The  construction 
and  repair  of  the  dam  were  done  under  contract  and  the  work  of  dredging 
by  hired  labor. 

Pursuant  to  instructions  from  the  Chief  of  Engineers,  a  survey  was 
made  in  September,  1895,  to  determine  the  condition  of  the  channel  and 
to  ascertain  what  further  improvements,  if  any,  were  needed. 

In  the  report  on  this  survey  (Senate  Ex.  Doc.  No.  54,  Fifty-fourth 
Congress,  first  session),  a  project  was  submitted  for  completing  the 
improvement  by  extending  the  dam  1,500  feet,  passing  the  head  of  Hay- 
den  Island,  and  turning  downstream  at  its  outer. end;  the  effect  of  the 
dam  to  be  supplemented  by  dredging  in  the  main  channel.  The  cost  of 
the  work  was  estimated  at  $67,000,  and  this  sum  was  appropriated  by 
the  river  and  harbor  act  of  June  3, 1896. 

Work  done  during  the  fiscal  year  1897. — Nothing  was  done  during  the 
fiscal  year  ending  June  30, 1897,  as  the  river  during  that  time  did  not 
reach  a  stage  sufficiently  low  to  permit  working  on  the  dam  to  advantage. 

It  is  hoped  the  water  will  be  low  enough  this  season  to  allow  the  dam 
to  be  built,  and  if  this  does  not  remove  the  bar  it  will  be  assisted  by 
dredging. 

AFPROPRIATION8. 

Act  of— 

July  13, 1892 $33,000 

June  3, 1896 67,000 

Total 100,000 

Money  statements 

July  1, 1896,  balance  unexpended $67, 006. 20 

July  1,1897, balance  unexpended • 67,005.20 


OOMMSRCIAI.  BTATISnca, 

This  work  is  in  the  collection  district  of  Willamette.  The  nearest  port  of  entry  is 
Portland,  Oreg.,  17  miles  distant  by  river,  5  miles  by  land.  The  nearest  coast  light- 
house is  at  the  month  of  Columbia  River,  103  miles  distant. 

llie  followiDj(r  statement  of  traffic  on  the  Colambia  River  between  the  month  of 
the  Willamette  River  and  Cascade  Locks  has  been  compiled  from  reports  of  the  Tail- 
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0Q8  Bteamers  and  transportation  oompaniea  doing  bnaineaa  on  this  part  of  the  liTar 
daring  the  calendar  year  1896: 


Tons. 

Sand  and  gravel 1,266 

Grain 2,876 

Lumber 225 

Cattle  and  horses 2,548 

Sheep  and  hogs 2,717 

General  merchandise 19, 228 


TOBfl. 

Fish 8,600 

Wool 1,250 

Passengers  (190,177) 11,886 

Total 45,595 


RR  17. 


CONSTRUCTION  OF  CANAL  AT  THE  CASCADES,  COLUMBIA  RIVER, 

OREGON. 

Original  condition. — The  Cascades  of  the  Golninbia  Biver  are  located 
at  the  head  of  a  narrow  gorge,  some  4^  miles  in  length,  through  which 
the  river  crosses  the  Oascade  Mountain  Bange.  In  the  first  2,600  feet 
of  this  gorge,  known  as  the  Cascades,  there  is  a  fall  of  24  feet  at  low 
water,  and  below  this  are  rapids  which  extend  throughout  its  length. 

Approved  project. — The  project  for  improving  this  locality,  adopted 
in  1877  and  modiQed  in  1880  (Board  of  Engineers,  Kovember  13, 1880, 
B.  D.  3772,  B.  and  H.  80)  and  1886  (E.  D.  3395,  B.  and  H.  1885),  pro- 
vides  for  the  construction  of  a  canal  for  the  passage  of  the  Cascades 
and  for  the  improvement  of  the  rapids  below  to  secure  a  low-water 
channel  depth  of  8  feet.  This  canal,  which  is  nearing  completion,  has 
a  length  of  3,000  feet  and  is  provided  with  a  lock  521  ifeet  long  between 
hollow  quoins  90  feet  wide,  and  having  a  lift  of  24  feet. 

The  canal  was  originally  designed  for  the  passage  of  boats,  at  stages 
not  exceeding  20  feet  above  low  water  below  the  Cascades,  it  being 
assumed  that  this  was  the  maximum  stage  at  which  they  could  ascend 
the  rapids  to  its  lower  entrance.  The  improvement  of  the  rapids  was 
completed  in  1885,  and  it  having  been  clearly  demonstrated  since  that 
date  that  their  navigation  is  practicable  at  much  higher  st>ages,  a  mod- 
ification of  the  project  to  provide  for  the  utilization  of  that  portion  of 
the  canal  between  the  upper  gates  of  the  lock  and  the  upper  guard  gate 
as  a  second  lock,  by  putting  in  a  concrete  floor  and  side  walls,  thus 
making  the  canal  available  for  all  stages  up  to  42  feet  above  low  water 
on  lower  gauge,  was  recommended  by  the  Board  of  Engineers  consti- 
tuted by  Special  Orders,  No.  51,  Headquarters  Corps  of  Engineers,  Sep- 
tember 21, 1894.  This  Board  also  recommended  certain  modifications 
in  the  details  of  the  protection  works  of  the  canal,  the  level  of  which 
had  been  based  on  the  flood  of  1876,  the  highest  water  known  previous 
to  1894,  to  make  them  conform  to  the  flood  height  of  this  latter  year, 
which  was  6  feet  above  that  of  1876.  (See  Annual  Beport  of  the  Chief 
of  Engineers  for  1895,  page  3575  et  seq.) 

Pursuant  to  the  above-mentioned  report,  the  river  and  harbor  act  of 
June  3, 1896,  appropriates  $50,000  for  maintaining  and  protecting  exist- 
ing works,  and  for  modifications  required  to  increase  the  navigable 
capacity  of  the  canal,  $20,000  of  this  sam  to  be  immediately  available 
for  expenditure,  in  the  discretion  of  the  Secretary  of  War,  in  construct- 
ing on  the  land  and  river  sides  of  the  canal,  between  the  upper  lock 
gate  masonry  and  the  upper  guard  gate  masonry,  such  portions  of  the 
walls  proposed  in  the  modified  project  presented  by  the  Board  as  it 
may  be  necessary  to  construct  in  advance  of  the  opening  of  the  canal 
to  commerce. 

Amount  expended  to  June  30y  1896. — The  total  expenditure  on  account 
of  this  improvement  to  June  30, 1896,  was  $3,303,550.81;  of  which  sum 
$1|877,500  had  been  appropriated  prior  to  the  act  of  1892,  which  author- 
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ized  the  making  of  contracts  for  completing  the  canal  at  an  estimated 
cost  of  91,745,500,  as  above  stated. 

Results  obtained  to  June  30, 1896. — By  the  river  and  harbor  act  of 
Jnly  13, 1892,  the  Secretary  of  War  was  authorized  to  enter  into  con- 
tract for  the  completion  of  the  canal,  upon  which  work  had  been  pre- 
viously carried  on  by  hired  labor;  the  liability  thus  incurred  not  to 
exceed  $1,419,250,  exclusive  of  the  amount  (9326,250)  appropriated  by 
the  act  in  question,  or  the  total  sum  of  91)745,500,  this  latter  sum  being 
the  estimated  cost  of  the  work. 

Pursuant  to  this  authority  a  contract  for  completing  the  canal  was 
entered  into  with  J.  G.  &  I.  K.  Day,  on  December  27,  1892,  and  was 
approved  under  date  of  January  24, 1893.  This  contract  provided  that 
so  much  of  the  Government  plant  as  might  be  needed  by  the  contractors 
for  the  prosecution  of  the  work  should  be  turned  over  to  them  for  that 
purpose,  and  that  the  amount  then  available  for  the  improvement  should 
be  earned  within  one  year  from  the  date  of  the  contract;  also  that  the 
amount  of  each  subsequent  appropriation  should  be  earned  within  one 
year  from  the  date  of  its  approval.  The  contractors  having  failed  to 
carry  out  the  provisions  of  their  contract  as  to  the  time  at  which  the 
appropriations  should  be  earned,  three  extensions  of  time  were  granted 
upon  their  application,  viz,  to  March  3, 1895,  to  March  3  and  to  Novem- 
ber 30, 1896.  The  excavation  for  the  canal  and  lock  was  completed, 
except  for  100  feet  at  the  upper  and  150  feet  at  lower  entrance.  For 
the  remaining  100  feet  at  the  upper  entrance  the  channel  had  been 
dredged  to  nearly  its  full  width  and  to  within  4  feet  of  bottom  grade. 
The  masonry  of  the  canal  and  lock,  as  originally  designed,  including  the 
concrete  flooring  in  the  upper  and  lower  bays  of  the  cansil  provided  for 
by  the  supplemental  contract  of  July  15, 1895,  was  practically  completed. 
The  gates  and  the  main  culvert  valves  had  been  set,  and  the  machin- 
ery for  operating  both  was  in  position  and  ready  for  service.  The  pipe 
line  to  supply  water  for  operating  the  maneuvering  machinery  was  also 
laid  and  tested.  The  cover  plates  for  valve  and  engine  pits  and  some 
minor  pieces  of  metal  work  were  yet  to  be  placed. 

The  estimate  for  completing  the  improvement  in  accordance  with  the 
modified  plans  submitted  by  the  Board  in  its  report  of  October  18|  1894, 
is  as  follows: 
For  repair  and  preservation  of  existing  work: 

Paying  enter  slope  of  fill,  including  top  and  both  sides 
of  protection  wall  and  berm  between  toe  of  inner 
slope  and  coping  of  canal  wall.  25,240  onbic  yards, 

atfc $126,200.00 

Bepairing  paying  on  land  side  of  canal,  2,600  cnbio  yards, 

at$5 12,600.00 

Bepairing  paying  on  land  side  of  canaL  810  cubic  yards, 

at  $2.50. 2,025.00 

Additional  paying,  6,890  cubic  yards,  at  $2.60 17, 225. 00 

Concrete  floor  in  upper  bay,  3,824  cubic  yards,  at  $6. 25 . .      23, 900. 00 
Concrete  floor  in  lower  bay,  832  cubic  yards,  at  $6.25. . .        5, 200. 00 

Iron  stairs  and  steps 2,190.00 

Movable  dam  on  top  of  upper  guard  gate  masonry 2, 638. 00 

Movable  dam  above  upper  guard  gates 3, 220.00  ^ 

^^     ^         *  ! $195,098.00 

For  modifications  required  to  increase  navigable  capacity 
of  canal : 

Concrete,  11,174  cubic  yards,  at  $6.25 69,887.60 

Facestone,  1,982 cubic  yards,  at $32 63,424.00 

Dimension  stone,  1,008  cubic  yards,  at  $36 86, 288. 00 

Iron,  12,600 pounds,  at  9  cents 1,134.00       ^ 

'     '       *^         '  1 170,683.50 

Lock  keepers' houses 10,000.00 

Contingencies,  expenses  of  engineering  and  inq[>ection,  about  10  per  cent .      37, 578. 60 

Total 418,360.00 
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The  estimate  covers  the  cost  of  coDstractisg  suitable  walls,  connect- 
ing the  upper  gate  masonry  of  the  lock  with  the  upper  guard  gate 
masonry,  to  provide  a  second  lock  chamber  between  these  gates,  and 
thus  make  it  practicable  to  navigate  the  canal  at  all  stages  up  to  42 
feet  above  low  water  at  the  foot  of  the  canal,  and  of  raising  the  existing 
protection  works  to  reference  (148),  to  secure  the  improvement  against 
damage  in  case  of  the  future  occurrence  of  a  flood  equaling  that  of  1894. 

It  should  be  added  that  the  concrete  flooring  in  the  upper  and  lower 
bays  of  the  canal,  the  cost  of  which  was  estimated  at  $29,100,  had  been 
completed. 

Work  done  during  the  fiscal  year  1897. — All  the  remaining  work  under 
the  contract  was  completed  and  the  return  of  the  United  States  plant 
in  the  hands  of  the  contractors  was  begun. 

Congress  formally  sanctioned  the  additional  work  recommended  by 
the  Board  before  mentioned  and  appropriated  $50,000  toward  it,  but 
practically  directed  an  earlier  oi)ening  of  the  canal  and  locks  than  the 
Board  had  contemplated. 

Careful  consideration  led  to  the  conclusion  that  if  the  north  wall 
between  the  upper  lock  gate  and  the  upper  guard  gate  masonry  were 
built  to  a  height  of  34  feet  (ref.  122.0,  six-tenths  foot  above  the  high- 
est stage  at  which  the  last  boat  reached  the  canal  during  the  high 
water  of  1896),  and  the  portion  of  the  south  wall  in  rear  of  the  filling 
culvert-  to  a  height  of  12  feet  (ref.  100.0),  to  prevent  the  south  bank 
from  caving,  the  locks  could  be  safely  operated  to  very  nearly  the 
highest  stage  at  which  boats  could  reach  them  through  the  rapids  at 
the  foot  of  the  Cascades. 

This  recommendation  was  made  July  20, 1896,  and  approved  by  the 
Secretary  of  War  August  1, 1896. 

Circumstances  being  such  that  an  agreement  supplemental  to  the 
existing  contract  could  not  be  made,  the  Secretary  of  War  authorized 
an  open-market  agreement  with  the  Messrs.  Day  at  the  following 
prices,  viz,  $40  per  cubic  yard  for  the  cut  stone:  snubbing  hooks  of 
Korway  iron,  at  9  cents  i)er  pound;  concrete,  $6.25  per  cubic  yard,  and 
anchors  of  American  iron,  at  6  cents  per  pound. 

In  order  to  do  the  work  required  and  leave  in  hand  some  money  for 
protection  against  another  possible  great  flood,  the  north  wall  differs 
fi*om  those  before  built,  as  follows:  The  lower  four  courses  of  cut-face 
stone  (those  below  low  water)  were  replaced  by  concrete  and  payment 
for  the  remainder  of  the  face  stone  was  to  be  made  on  the  basis  of  12- 
inch  beds  instead  of  24-inch,  but  about  alternate  stretchers  were  to 
be  anchored  to  the  concrete  backing  by  cramps  of  ^inch  by  2^-inch 
iron  3  feet  long.  As  a  matter  of  fact,  there  are  very  few  stones  in  this 
wall  that  are  not  larger  than  those  in  the  other  walls  because  the  con- 
tractors had  plenty  of  stone  available,  and  it  was  cheaper  for  them  to 
put  it  in  large  than  to  cut  it  down.  The  stone  in  excess  of  the  agreed 
thickness  was  paid  for  as  concrete  only.  Notification  of  approval  of 
project  was  received  August  13, 1896.  The  contractors  were  notified  on 
the  same  day  that  their  ofler  was  accepted,  and  on  August  17  they 
began  cutting  stone.  On  September  21  stone  setting  was  begun,  and 
on  October  10  the  north  wall  was  completed  to  the  proposed  height  of 
34  feet  (re£  122.0).  The  portion  of  the  south  wall  to  be  built  (of  con- 
crete) was  begun  September  15  and  completed  September  19  to  the  pro- 
posed height  of  12  feet  (ref.  100.0). 

Derricks,  bridges,  etc.,  were  cleared  away,  the  channels  from  the 
river  to  the  canal  were  dredged  out,  and  on  November  5  the  locks  w«re 
thrown  open  to  navigation.  At  the  first  formal  lockage  there  were  in 
the  lock  3  stern-wheel  steamboats  of  good  m^  and  3  small  propellers. 
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A  statement  of  the  traffic  passing  the  canal  from  the  opening  to  June 
30^  1897,  is  appended  to  report  on  operation  and  care  of  the  canal. 

As  a  precaution  against  damage  by  high  water,  a  considerable 
amount  of  large  rock  was  hoisted  by  derricks  from  the  point  ontside 
canal  and  placed  as  revetment  along  the  river  side  of  the  canal  embank- 
ment as  proposed  in  project  submitted  from  this  office  July  20, 1896. 
The  price  under  the  contract  for  work  of  this  claas  was  $2  per  cubic 
yard  while  the  cost  by  hired  labor  has  been  about  tl,  including  cost  of 
setting  derricks,  and  each  additional  yard  of  work  will  diminish  the 
average  cost. 

This  work  was  resumed  late  in  June,  when  the  water  had  fallen  suffi- 
ciently, under  instructious  to  lay  aside  such  stone  as  would  be  useful  in 
completing  the  walls  between  the  upper-lock  gate  and  upper-guard  gate 
masonry  with  a  view  to  completing  them  as  soon  .as  money  is  available. 

The  random  revetment  is  in  lieu  of  the  revetment  recommended  by 
the  Board  to  be  laid  in  cement  (see  project  of  July  20, 1896,  approved 
August  1, 1896.) 

In  addition  to  the  revetment,  and  in  view  of  the  fact  that  a  majority 
of  people  anticipated  an  extraordinary  flood  again  this  year  on  account 
of  excessive  amounts  of  snow  in  the  mountains,  a  temporary  timber  dam 
was  framed  ready  to  be  placed  at  a  moment's  warning  on  the  upper- 
guard  gate  masonry  to  confine  the  overfall  to  the  gate  itself,  and  pre- 
vent cutting  down  the  revetment.  The  high  water  season,  however^ 
passed  without  notable  incident  of  any  kind. 

Experience  with  the  pumps  used  by  the  contractors  during  construc- 
tion having  proved  conclusively  that  a  single  12-inch  pump  would  be 
insufficient  to  empty  the  lock  in  a  reasonable  time,  authority  was 
obtained  for  the  purchase  of  an  additional  12-inch  pump,  but  it  arrived 
too  late  to  have  it  set  by  the  contractors  before  high  water  shut  them 
out  of  the  power  pit.    It  will  be  placed  this  season. 

It  is  earnestly  hoped  the  amount  necessary  to  complete  the  addi- 
tional work  sanctioned  by  Congress  may  be  appropriated  at  its  next 
session. 

Assistant  Engineer  William  E.  Morris  was  in  local  charge  until  May 
8, 1897.  Since  that  date  Transitman  W.  G.  Brown  has  been  in  local 
charge,  and  his  report  herewith  will  be  found  of  much  interest  as  to 
details. 

▲PPE0PRIATI0N8. 


Act  of- 

June  14,1876 $90,000 

June  18.1878 150,000 

March  3, 1879 100,000 

June  14,1880 100,000 

March  3, 1881 100,000 

August  2, 1882 266, 000 

July  5,1884 150,000 

August  5, 1886 187,500 

August  11, 1888 300, 000 


Aetof— 

September  19, 1800 $435, 000 

June  13,1892 326,250 

March  3, 1893  (sundry  civU 

act) 1,239,653 

June  3,1896 50,000 

June  li,  1896  (sundry  civil 

act) 179,597 


Total 3,673,000 

Money  statement 

July  1, 1896,  balance  unexpended $369,449.19 

June  30, 1897,  amount  expended  during  fiscal  year 165,603.90 

July  1, 1897,  balance  unexpended 203,845.29 

July  1, 1897,  outstanding  liabilities 163,661.64 

July  1,1897,  balance  avaUable 40,183.65 

{Amount  (estimated)  required  for  completion  of  existing  project 334, 260. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  384, 260. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aeta  of  1866  and  1867  and  of  sundry  oivil  aot  of  June  4, 1897. 
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BBTOBT  OV  MB.  W.  O.  BBOWH,  TRAHSIIMAV. 

CABCAin  Locks,  Orbo.,  JMy  JT,  1^97. 

Sir:  I  haye  the  honor  to  tabmit  the  following  report  of  operations  for  improyin^ 
Columbia  River  at  CasoadeSy  Oreg.,  for  the  ftscal  year  ending  June  30,  1897. 

The  work  daring  the  year  by  the  oontraotors  has  been  done  under  the  terms  of  the 
contraot,  dated  December  27, 1892,  with  Messrs.  J.  G.  and  I.  N.  Day,  for  the  comple- 
tion of  the  canal  as  authorized  by  the  act  of  Congress  approyed  Jul^  13, 1892,  and  a 
supplemental  agreement  dated  August  25,  1896.  In  addition  to  this,  protection  of 
the  river  side  of  embankment  north  of  canal  was  beffun  in  April,  1897,  by  day  labor 
and  carried  on  when  the  stage  of  water  permitted  for  the  rest  of  the  year,  and  a 
timber  dam  to  be  used  if  water  should  rise  above  upper  guard  gate  was  framed  ready 
to  be  set  up  when  needed. 

At  the  beginning  of  the  year  the  usual  summer  freshet  had  raised  the  water  to  a 
height  of  45  feet  above  adopted  low  water  at  lower  entrance  which  prevented  any 
work  being  done  in  canal,  but  a  force  of  men  was  kept  at  work  grading  above  top  of 
paved  slope,  and  hydraulic  capstan  and  other  metal  work  on  gate  walls  was  com- 
pleted during  this  time. 

By  August  17  the  river  had  fallen  sufficiently  to  allow  dredging  to  eommence,  and 
soon  after  work  on  walls  of  upper  lock,  riprap,  etc.,  was  begun,  and  by  tiie  end  of 
October  the  walls  were  completed  as  far  as  contemplated  and  canal  was  formallj 
opened  for  traffic  on  November  5.  Up  to  this  time  tne  weather  had  been  favorabls 
for  work,  and  the  river  below  the  averaee  height,  so  that  dredging  could  be  advan- 
tageously carried  on,  but  from  the  midcUe  of  November  the  weather  was  as  a  whole 
uxuavorable.  Several  rapid  rises  of  tiie  river  and  a  freeze  up  for  a  week  about  the 
end  of  November  greatly  delayed  the  work.  On  March  31  the  river  had  risen  m 
high  that  dredging  was  stopped  for  the  season  and  very  little  other  work  was  done 
by  contractors  after  that  time. 

On  Mav  8  the  property  was  turned  over  to  me  by  BCr.  William  E.  Morria,  and  I 
assumed  local  charge  of  the  work  on  May  9. 

Exeavatum.—Wi&  the  exception  of  some  small  slides  in  upper  look,  a  little  exca- 
vation on  slopes  for  riprapping,  and  some  necessary  excavation  in  levelins  up  to 
flprade  above  top  of  paved  slopes,  all  the  excavation  during  the  year  was  done  by 
dredges.  On  making  soundings  for  estimating  amount  of  excavation  before  eom- 
mencing  dredging  it  was  found  that  a  very  large  amount  of  sand  was  deposited  in 
upper  entrance,  avera 
station  9,  and  half  a  i 


upper  entrance,  aver^ng  5  feet  in  depth  at  station  2-|-60  and  slopine  to  1  foot  at 
station  9,  and  half  a  loot  at  the  upper  guard  eate.  A  ffreat  deal  was  abo  deposited 
below  lower  guard  eate,  but  this  was  all  washed  out  by  water  discharged  tnroofh 


valves,  and  no  dredging  was  done  between  the  lower  guard  gate  and  station^. 
Hie  greater  part  of  the  work  was  done  by  a  dipper  dredge  built  by  the  Marion 
Steam  Shovel  Company,  but  a  ladder  dredge  built  here  by  the  contractors  was  put 
to  work  about  the  Ist  of  December  and  found  to  work  very  well  in  soft  waahed-in 
material  in  the  upper  entrance.  Both  dredges  continued  to  work  from  this  tims^ 
with  numerous  stops  for  repairs,  bad  weather,  or  high  water  until  February  8,  when 
the  ladder  dredge  was  tied  up,  naving  taken  out  afl  the  loose  material  deemed  nee- 
essaij  in  the  upper  entrance.  The  £pper  dredge  continued  to  work  until  stopped 
by  high  water.  During  the  winter  a  great  deal  of  material  was  washed  ftom  the 
banks  above  and  deposited  in  the  upper  entrance.  When  measured  by  crow  sections 
this  showed  as  diy  excavation  (above  reference  96),  but  as  it  had  heea  aetnaUy 
dredged  from  below  96  after  having  washed  from  banks,  most  of  it  was  eredited 
in  estimate  as  subaqueous  excavation. 

The  channel  at  lower  entrance  would  have  been  improved  had  it  been  possible  ts 
continue  longer  at  work  in  removing  bowlders,  but  a  snfficientiy  wide  channel  is 
excavated  to  grade,  and  at  extreme  low  water  dangerous  bowlders  on  each  side  can 
be  marked  with  buoys  or  broken  up.  The  total  amount  of  excavation  during  the 
year  was  17,721.8  cubic  yards  of  loose  material,  30,488  cubic  yards  of  subaqueous 
material.  345  cubic  yards  of  rock,  and  8,386  cubic  yards  of  subaqueous  nndE,  ^usMb- 
nted  as  follows: 


CnUoyaKds. 
Dredging  at  lower  entrance: 

Loose 5^461 

Subaqueous,  loose 5, 674 

Eock 281 

Subaqueous,  rook 3,333 


Oubisysidi. 
Dredging  in  upper  entrance: 

Loose 6^583 

Subaqueous*  loose 24L435 

Rook 45 

Subaqueous,  rook 82 

Excavation  for  riprap  at  upper  entrance,  north  side,  568  enbic  yards  loose; 
Tation  above  reference  142  at  upper  entrance,  1,088  cubic  yards  loose ;  slides  in  upper 
lock,  425  cubic  yards  loose,  and  19  cubic  yards  rock;  not  paid  for  in  previous  esti- 
mates since  beginning  of  contract,  3,606.8  cubic  yards  loose  and  374  cubio  yards 
subaqueous  loose. 
OrQdtng.^Tla^e  thonsaiLd  nine  hundred  and  fifty-five  eubio  yards  of  gnval  mm 
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banled  from  gravel  pit  and  filled  in  opposite  vpper  gnard  gate  on  tenth  side,  partly 
completing  grading  near  mess  honee. 

if Moary.— Two  stones  of  coping  aronnd  power  eax>stan  on  npper  ffnard  gate  that 
had  been  omitted  nntU  capstan  was  plaoea  were  set  on  Jnlj  81,  ana  several  stones 
that  had  been  omitted  on  3  foot  coping  at  boat  landing  were  set  on  September  23. 
This  was  all  the  stone  set  nnder  ori^iDal  contraet  dniing  the  year,  bnt  on  checking 
oyer  all  stone  work  done  since  beginning  of  oontraot  a  balance  was  found  in  favor 
of  contractors,  which  was  credited  in  December  estimate. 

Concreting  walls  of  upper  lock  under  terms  of  open-market  agreement  of  August 
26, 1896,  was  begun  September  15,  and  stone  setting  began  Beptember  28.  The  por- 
tion of  wall  on  south  side  was  finished  September  19,  and  on  October  31  north  wall 
was  completed  to  reference  122,  which  ended  stone  setting  for  the  year. 

On  August  31  riprapping  slope  i^m  reference  142  to  ll8,  above  old  Government 
riprap  on  north  side  above  upper  guard  gate  was  commenced,  and  on  September  22 
work  was  begun  on  riprap  on  two-thirds  slope  at  upper  entrance  on  north  side.  On 
November  19  all  riprap  work  done  by  contractors  was  finished. 

On  April  2  work  was  begun  by  day  labor  protecting  slope  on  river  side  of  embank- 
ment north  of  canal  and  carried  on  until  stopped  by  ni^h  water  on  May  18;  on  June 
15,  the  water  having  dropped  sufficiently,  work  was  again  begun  and  carried  on  until 
end  of  year.  This  slope  is  protected  by  covering  it  to  an  average  depth  of  3  feet 
with  rock  of  all  sizes  from  a  cubic  yard  or  more  to  small  spalls.  The  rock  is  quar- 
ried from  large  bowlders  near  Unitea  States  powder  house  Just  north  of  slope,  beins 
run  to  foot  of  slope  on  oars  and  from  there  hoisted  to  place  by  derricks.  AU 
stone  suitable  for  ashlar  or  dimension  stone  is  laid  aside  to  be  used  in  completing 
walls  of  upper  lock. 

Metal  work. — During  the  month  of  July  the  power  capstan  and  dydraulic  engine 
for  operating  it  were  placed  in  position  on  wall  at  npper  guard  gato,  and  geared 
hand  wheel  and  shaft  for  operating  turbine-culvert  valve  at  upper  end  of  turbine 
culvert  were  placed  in  position.  Cover  plates  over  gato  and  valvo-engine  pits  were  • 
placed  during  October,  November,  and  December.  In  March  and  April  turbine  wheel, 
one  pump  and  connections,  were  placed  in  power  pit. 

The  total  amount  of  work  of  the  diiferent  classes  accepted  during  the  year  is  as 
shown  in  the  following  summary  of  the  estimates  snbmittod  for  the  period  of  July  1, 
1896,  to  June  30, 1897: 


Items. 


Qaaatlty. 


Price 
pernnlt. 


Totel. 


dry. 


[neons. 


BxcsTstlon,  dry... 
Bzoayation,  snoaqi 
Book  •xcavation,  i 
Bock  excavation,  ano 
Stone  ont  and  laid : 

Granite  dimenaion 

Baaalt  dimension 

Basalt  face 

Basalt  qnarry  face 

Basalt  oimenaion 

Baaalt  Cmo 

Stone  laid: 

Granite  or  baaalt 

Bubble  masonry 

Paving  slopes 

Concrete 

Concrete* 

Grading , 

Other  connections: 

Wrought  iron , 

Skrabbing  hooks  in  masonry. . . 

Snubbing  hooks  in  masonry*., 

Anchors  and  dowels  * 

Ifaneuvering  machinery : 

Forged  steel 

Wronghtlron , 

Cast  iron , 


i>enbie  yards. 

..do... 

do... 

do... 


.do. 
.do., 
..do., 
.do., 
.do., 
.do.. 


.do... 
..do... 
..do... 
..do... 
..do... 
..do... 


.pounds. 
.fT.do... 
.....do... 
....do... 


.do., 
.do., 
.do.. 


Hydraulic  wronght-lron  pipe . 

Gates 

12-inch  centrifugal  pump 

Power  capstan 

Turbine  water  wheel 

OoTer  plates: 


do... 

do... 

do... 

..number. 

do... 

do... 


Steel  nlates. 
Cast  mm.... 


..pounds. 


17,7Sl.t 
80,488 
846 
8,88S 

IS.  78 
44.88 

60.81 

6.08 

100.20 

448.28 

100.20 
8,100 
1,041 

608.00 
0.828.80 
8,066 

476 
6,248 
0.401 
8,006 

2,022 

0,187 

48,208 

680 

2,778 

700  . 

I 

1 

1 

04,810 
S.846 


$0.60 
1.00 
1.36 
2.60 

08.60 
80.00 
82.00 
28.00 
40.00 
40.00 

6w00 
2.00 
2.60 
0.26 
0.26 


.16 
.00 
.00 
.00 

.171 
.16 


.18 
800.00 
606.00 


.18 


08.800.80 

80,483.00 

466.76 

8,462.60 

1,002.07 
1,003.08 
1,708.72 
142.24 
4,248.00 
17,781.20 

681.00 

0,888.00 

2,002.60 

8,772.80 

42,670.87 

06&76 

*■  71.26 
472.82 
676.00 
210.00 

468.86 

020.66 
8,804.12 
187.80 
100.68 
81.00 
080.00 
606.00 
888.00 

8,861.47 
206.06 
422.86 


Tona. 


140,670.11 


.TImUmbs  BMrksd  thus  (*)  show  work  done  nnder  written 


dated  August  26, 1880. 

Digitized  by  VjOOQIC 


3422      BEPOBT  OF  THE   CHIEF  OF  SNGINEEBS,  U.  8.  ABHT. 

In  protection  of  riyersideof  embankment  north  of  canal  1,700  cnbic  yards  of  rook 
paving  was  placed  on  slope  and  420  cubic  yards  of  earth  added  to  embankment,  the 
cost  of  same  being  aa  follows : 

Labor $2,434.44 

60  cords  wood,  at  $2 120.00 

Oil,  waste,  etc 20.00 

Total .•    2,574.44 

Cost  of  timber  dam  and  cover  for  power  pit. 

Materials $829.15 

Labor 214.00 

Total.--. 643.16 

General  repairs  to  property  and  plant  and  preparing  for  high  water  (moYing 
derricks,  etc.) $828.56 

The  inclosed  table  gives  a  summary  of  the  meteorological  and  gauge  record  for  tho 
year. 

Very  respectfully,  your  obedient  servant^ 

W.  O.  Bbown,  TVamtitmmm. 
Capt.  W.  L.  FiSK, 

Corps  of  Engineers,  U.  8.  A. 


Meteorological  and  gauge  record  for  ike  year. 


Honthfl. 


Rainfall. 


Days  on 

wnich 
Tain  or 
fell. 


Average 

tem- 
perature 
at  12  m. 


Highest  reading  of 
ganges. 


Head  of     Foot  of 


Loweat  reading  af 
gaagee. 


Head  of    Pool  of 


1896. 


July 

Anffnst .... 
September . 
Oocober  .... 
ITovember.. 
December.. 


1897. 


January... 
February  . 
March 


April. 
May 


lay- 
June. 


Inehe§. 

0.00 

.65 

1.66 

8.85 

23.65 

14.85 


6.18 
U.87 
11.39 
4.04 
1.88 
2.75 


Dearest  P. 
79 
72.8 
69.8 
61 
89.3 
4L8 


88 

43.8 

42.8 

62.8 

70.2 

68.6 


130.6 
118.8 
104.8 
99.6 
105.8 
106 


101.5 

102.8 

105.8 

120 

130.9 

128.8 


117.8 
98.6 
85.3 
77.4 
86.5 
86.9 


80 
81.9 
86.5 
106.2 
117.6 
115.6 


114.4 
104.8 
99.9 
97.8 
97.3 
90.8 


99 

97.9 
102.7 
117.8 
116.8 


09l7 
85.1 

77.6 
73L9 
73L9 
78L6 


TC.3 
76.1 
74.8 
8L8 
108.3 
102.8 


Total., 


84.72 


141 


57.8 


Highest  reading  at  head  of  canal  daring  the  year 130.9 

Highest  reading  at  foot  of  canal  daring  the  year 117.6 

Lowest  reading  at  bead  of  canal  daring  the  year OT.S 

Lowest  reading  at  foot  of  canal  daring  the  year 73.9 

NoTB.— Reading  of  adopted  low  water  at  head  of  canal  is  96;  reading  of  adopted  low  water  at  foot 
of  canal  is  72. 

This  work  is  in  the  collection  district  of  WillfAnette.  The  nearest  port  of  entry  is 
Portland,  Ore^.,  65  miles  distant  by  river,  45  miles  by  land.  The  nearest  light-hoose 
is  at  the  mouth  of  Columbia  River,  156  miles  distant. 

Statement  of  traffic  over  the  Oregon  State  Portage  Bailwaif  at  the  ducades  of  the  ColumUa 

Biver, 


1892.       1893.       1894.       1806. 


Miscellaneona  freight tons. 

Passengers number. 


9,724 
6,071 


8,712 
6,949 


6,276 
6,261 


8,122 
10,676 


3.680 


The  State  Portage  road  was  only  operated  five  months  daring  the  year  of  1896 
%nd  was  entirely  abandoned  upon  openiug  of  the  canal  to  navigation. 
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R  R  z8. 

OPEBATma  AND  CABE  OF  CANAL  AND  LOCKS  AT  THE  CASCADES  OP 
THE  COLUMBIA.  RIVER,  OREGON. 

The  canal  and  locks  at  the  Cascades  of  the  Columbia  Eiver  were 
formally  opened  to  navigation  November  5, 1896,  and  have  been  in  use 
since,  except  as  follows: 

Machinery  frozen  up,  one  day,  November  27, 1896, 

Canal  frozen  over,  eight  days,  November  28  to  December  3, 1896. 

Closed  for  repairs,  seven  days,  March  1,  2,  3,  6, 10, 11,  and  12, 1897. 

Water  too  high,  twenty-six  days.  May  16  to  June  10, 1897. 

Everything  worked  smoothly  until  about  the  end  of  December,  when 
both  lower  culvert  valves  began  to  give  trouble,  although  it  was  possi- 
ble to  get  enough  service  from  them  to  operate  the  canal.  It  was 
finally  necessary  to  send  down  a  diver,  and  then  it  was  discovered  that 
on  the  north  side  the  cotter  block  which  holds  the  trunnions  of  the 
valve  in  the  bearings  had  moved  forward  until  the  valve,  which  was 
necessarily  a  close  fit,  wedged  against  it  in  turning  so  it  could  only  be 
partly  opened.  The  south  valve  had  become  immovable,  and  it  was 
found  to  be  very  much  damaged— just  how  badly  can  not  be  told  until 
the  culvert  can  be  pumped  out  and  the  valve  gotten  at.  This  can  be 
done,  however,  without  closing  the  canal. 

The  north  valve  was  fixed  by  removing  the  cotter  and  the  adjoining 
block  and  fastening  them  together  by  a  piece  of  scantling  .projecting 
through  them  into  a  groove  on  the  cap  of  the  bearing. 

It  had  been  noticed  from  the  beginning  that  when  the  valve  was  in 
a  horizontal  position  the  water  rushing  by  caused  it  to  vibrate  consider- 
ably, and  this,  it  is  believed,  caused  the  wedge  to  work  forward.  After 
finding  the  condition  of  the  south  valve  the  south  culvert  was  closed 
and  the  lock  operated  with  the  north  valve  only.  Even  in  this  crippled 
condition,  however,  a  boat  has  been  passed  in  eight  minutes  from  time 
of  entering  to  leaving  the  lock. 

When  the  water  reaches  a  low  stage  the  south  culvert  will  be  pumped 
out,  the  valve  removed,  and  a  special  estimate  for  its  repair  submitted. 

A  small  dynamo  to  ftimish  a  light  for  the  diver  was  purchased,  and 
is  run  by  a  small  water  motor  attached  to  the  pipe  furnishing  power  to 
the  gate  and  valve  engines. 

The  following  allotments  for  this  work  have  been  made  from  the  gen- 
eral appropriation  for  ^<  Operating  and  care  of  canals  and  other  works 
of  navigation:'^ 

November  4, 1896 $2,600 

May  21,1897 350 

A  detailed  account  of  expenditures  follows;  also  a  statement  of  traffic 
passing  through  the  canal  from  the  opening,  November  5, 1896,  to  June 
30, 1897. 

Money  statement. 

Amount  appropriated  by  act  approred  Jnly  5, 1884t 

AUotment  of  November  4, 1896 $2,500.00 

Allotment  of  May  21,  1897 350.00 

2.850.00 
Jane  30, 1897,  amoont  ozpended  daring  fiscal  year 2, 434. 72 

Jaly  1, 1897,  balance  anezpended 415. 28 

July  1, 1897,  oatBtanding  liabilities 260.00 

Jnly  1, 1897,  balance  arailable 155. 28 
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ItemiMed  $tatemeni  of  dishursemenU  on  oporating  and  oare  of  eanal  at  CaBoade$,  Or^^ 

during  theJUoal  year  1897. 


Month. 


Labor. 


Matorba. 


Supplies. 


ToteL 


1806. 
December 

1887. 

Jairaary 

February  

March 

April 

Miy 

June 

Total 


1845.00 


284.50 
224.00 
802.50 
493.50 
240.00 
260.00 


120. 7T 


9.00 

"fiio 


$0L65 


8.00 
1.50 


77.00 


$497.49 


SMwSO 
802.50 
68&.80 
84ft.  00 
887.00 


2,158.60 


170.17 


07.06 


2,484.72 


ttmmi 

wry  of  I 

miine^ 

1 

uNovef 

libera 

,  1896,  to 

Beglstered 
tonnage. 

June  80,1897. 

ATerage 
gauge  read- 
ings, 12m. 

1 

Locks 

Montli. 

1 

0 

1 

1 

i 

1 

Freight 
oarrfed. 

PasMB- 
gen. 

1886. 
Korember ........... 

100.5 
108.1 

100.1 
100.7 
09.6 

no.  7 

124.5 
120.5 

7&6 
82.4 

77.8 
78.6 
77.1 
03.5 

111 

106.7 

88 
17 

24 
32 
45 
64 
22 
37 

h.  ffk 

15    41 
7    41 

17  50 
10    53 
13    41 

18  15 
5    35 
0    25 

41 

18 

24 
26 

38 
53 
22 
37 

1 

42 

18 

24 
32 

57 
70 
22 
87 

18,402.14 
5,088.34 

8,037.12 
8,736.32 
8,470.50 

17,340 
6,043.86 

11,067.40 

IblM. 

551.33 
608.75 

467.9 
400.07 
863.17 
792.78 
379.50 
787.06 

JTs. 

]>eoflnibflr 

1807. 
tTannarr ............. 

680 

Febmary 

6 

17 

17 

"i' 

665 

March... 

1,116 

April 

L784 

May  .11.;.;....;.... 

780 

JnTift 

1,912 

Total 

859.7 
107.4 

705.7 
88.2 

279 
34.8 

108      1 
88 

250 
32.3 

41 
5.1 

2 
2 

302 
37.7 

81,085.68 
10,248.20 

4,041.15 
617.64 

0,081 
l«135wl 

Ayerage 

Siaiemefni  of  traffie  pasting  through  canal  at  Casoadee,  Oreg.,  November  5, 1896,  to  Jun§ 

SO,  1897. 


Month. 


Bound  up. 


h 


i' 


I 

I 


I 


Bound  dowB. 


I 


1886. 


Korember . 
December 


1887. 

January.. 
February . 
March.... 

April 

May 

June 


Lb9. 


6.000 


Tom. 
2.50 


No. 
18 
7 


No 


No, 
28 


Ft.B,M 


13 


12,000 
22,000 
31,370 
13,600 
11,000 


Tona. 

217.96 

128.25 


132 

180.75 

454.43 

483.65 

248.00 

530.53 


Ttmt, 

248.95 

183.50 


147 

228.06 

534.93 

625.  ."{2 

309.25 

603.03 


No. 
862 
254 


290 
886 
714 

1,147 
465 

1,186 


Lb$. 


757,000 


866,500 


1,875 


44,820 


85,000 

20,000 


20,000 
20.000 
26,900 

4,000 
20.000 

9,806 


Total. 


6,000 


2.50 


148 


887 


18 


44 


80,070 


2,370.56 


2,830.08 


5,804 


1,168.695 


166,406 
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Statement  of  traffic  pa$9ing  through  eanal  at  CaBcadea,  Oreg.,  «to.— Continued. 


Bound  down. 

MODth. 

i 

1 

1 

ll 

1 

a 

1 

|3 
0 

1 

1 

1 

1 

1806. 

November . 
December  . 

No. 
90 
2 

1 
60 
8 
8 
2 
2 

No. 
40 
14 

21 
12 
16 
54 
31 
57 

No. 
852 

""in' 

No. 

2 

80 

2 

107 

Lb*. 
222,850 
04,500 

164,350 
238,500 
63,102 
68.300 
33,860 
132, 021 

Lb*. 
11,050 
15,000 

3,000 

86,950 

6.800 

2,500 

Ft.B.M 

Ton*. 
54.58 
16.00 

27.20 
49.75 
242.75 
64. 50 
18.50 
34.00 

No, 
2 

No. 

Ton*. 
302.  38 
475.25 

820.57 
262.92 
328.  24 
167. 46 
70.25 
184.05 

No. 
921 
248 

1897. 

Jauuary ... 
February.. 
March..... 

June . . . .  T .  - 

240 

279 

15 

402 
637 

324 

2 

2,000 

726 

Total.. 

172 

256 

1.010 

193 

1,017,492 

75,300 

2,000 

507.28 

2 

16 

2,111.12 

3,777 

R  R  19. 

IMPROVEMENT  OF  COLUMBIA  RIVER  AT  THREE  MILE  RAPIDS,  AND  THE 
CONSTRUCTION  AND  EQUIPMENT  OF  A  BOAT  RAILWAY  FROM  THE 
FOOT  OF  THE  DALLES  RAPIDS  TO  THE  HEAD  OF  CELILO  FALLS. 

Approved  project. — The  project  for  this  improvment,  which  was 
adopted  in  1894,  contemplates  the  coiistraction  of  a  boat  railway  on 
the  Oregon  shore  from  the  foot  of  The  Dalles  Eapids  to  the  hea<l  of 
Celilo  Falls,  said  boat  railway  to  be  provided  at  each  terminus  with 
hydraulic  lifts  and  other  necessary  appliances  for  the  purpose  of  raising 
and  lowering  the  boats  on  suitable  cars  to  and  from  its  tracks,  and  to 
be  equipped  for  the  passage  of  eight  boats  of  600  tons  each  in  each 
direction  in  twelve  hours;  also  the  improvement  of  Three  Mile  Eapids 
below  the  lower  terminus  of  the  boat  railway,  to  render  the  same  navi- 
gable by  boats  of  like  tonnage.  The  cost  of  the  improvement  was 
estimated  in  1893  at  $2,264,467. 

In  pursuance  of  this  project,  the  line  of  the  railway  has  been  definitely 
located,  its  lower  terminus  being  at  Big  Eddy  and  its  upper  terminus 
a  short  distance  above  Celilo  Falls. 

The  railway  has  a  total  length  of  9  miles,  with  a  maximum  grade  of 
13.2  feet  per  mile,  the  line  being  straight  throughout  except  at  four 
points,  where  there  are  curves  of  one-half  degree  each.  The  low- water 
lifts  at  the  upper  and  lower  terminals  are  62  and  72  feet,  respectively. 

For  the  right  of  way  and  for  the  terminal  and  other  facilities  of  the 
boat  railway  a  total  area  of  297.08  acres  is  required,  and  an  additional 
area  of  26.75  acres  is  required  to  provide  for  changes  in  the  track  of 
the  Oregon  Kailroad  and  Navigation  Company  necessary  to  accommo- 
date the  line  of  the  boat  railway,  or  a  total  of  323.83  acres. 

Of  this  area,  5.1  acres  owned  by  the  United  States  at  the  time  the 
project  was  adopted  has  been  withdrawn  from  sale  by  the  Interior 
Department,  and  from  that  time  to  June  30, 1896,  title  to  67.58  acres 
and  right  of  way  over  1.9  acres  had  been  acquired  by  purchavse,  at  a 
total  cost  of  $109.47.  The  remaining  lands  required  were  owned  by 
corporations  and  individuals,  as  follows:  40.49  acres  by  the  Oregon 
Bailroad  and  Navigation  Company  (of  which  24.44  acres  are  required 
BNa  97 ^216 
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for  the  boat  railway  and  16.05  for  changes  in  the  company's  track) ; 
94.3  acres  by  the  Senfert  Bros.  Company;  84.20  acres  by  The  Dalles 
Packing  Company;  0.16  acre  by  James  Wesley;  17  acres  by  I.  H, 
Taffe;  a  two-thirds  interest  in  13.1  acres  by  William  Michell,  and  a 
one-third  interest  in  the  same  13.1  acres  by  Leopold  F.  Schmidt. 

It  having  been  found  impracticable  to  arrange  for  securing  right  of 
way,  etc.,  across  lands  owned  by  the  Seufert  Bros.  Company,  The  Dalles 
Packing  Company,  William  Michell,  and  I.  H.  Taffe,  at  reasonable  cost, 
suits  for  condemnation  of  the  desired  right  of  way  across  said  lauds 
were  filed  by  the  United  States  district  attorney  in  the  United  States 
circuit  court  at  Portland,  Oreg.,  and  verdicts  in  these  cases  were 
returned  in  favor  of  the  defendants,  as  follows:  Seufort  Bros.  Company^ 
$25,087.50;  The  Dalles  Packing  Company,  $2,000;  William  Michell, 
$652,  and  I.  H.  Taffe,  $14,200. 

Work  done  during  fiscal  year  1897. — New  trials  were  granted  in  the 
cases  of  Seufert  Bros.  Company  and  I.  H.  Taffe,  resulting  in  verdicts  for 
$35,000  and  $17,500,  respectively,  each  being  greater  than  at  the  first 
trial.  The  Dalles  Packing  Company  judgment  of  $2,000,  with  $57.10 
court  costs,  has  been  paid  and  the  decree  of  the  court  duly  recorded.  In 
the  Michell  case  the  papers  were  in  the  hands  of  the  Department  of 
Justice  for  some  months  for  opinion  as  to  title,  and  were  received  back 
June  16, 1897.  This  judgment  of  $575  and  court  costs  of  $75.40  for 
two-thirds  interest  in  13.1  acres  will  be  paid  very  shortly.  The  remain- 
ing one- third  interest  in  this  parcel  of  13.1  acres  will  be  purchased  from 
Leopold  F.  Schmidt  for  $131,  as  authorized. 

The  0.16  acre  belonging  to  John  Wesley  was  also  purchased  at  a  cost 
of  $5. 

Therefore,  on  June  30, 1897,  the  right  of  way  stands  as  follows: 


Owner. 


United  Stotes 

State  of  Oregon 

J.C.WiUraon 

The   Dalles    Packing 
Co. 


James  Wesley 

William  Michell  (un- 
divided    two- thirds  I 
interest). 

Leopold    F.    Schmidt  > 
(undivided    one- 
third  interest). 

I.  BL  Taffe 


Area 
required, 


Aerti. 

5.1 
07.58 

1.9 
84.20 


0.16 


13.1 


Senfert  Bros.  Co . 


Oreicon    Roilroad  and 
l^avigation  Co. 


Do- 


Total. 


17 


94.8 


24.44 


10.06 


823.83 


Cost. 


$84.47 

25.00 

2,057.10 


5.00 
660.40 


131.00 
17,500.00 

85,000.00 

Undetermined, 

1,030.66 


Remarks. 


Withdrawn  flrom  sale  by  United  States. 

Title  acauirod  by  purchase. 

Right  ofwB,y  acquired  by  purchase. 

Amount  of  judgment  reudfered  in  proceedings  fbr 

condemnation  of  right  of  way  (verdict,  $2,000; 

costs,  857.10).    Judgment  satisfied. 
Title  acquired  by  purchase. 
Amount  of  verdict  rendenMl  in  proceedings  for 

condemnation  (verdict,  $575;  costs,  $75.40). 

Proposal  received  for  purchase  and  authority 
granted  for  payment. 

Amount  of  verdict  returned  December  13, 1896,  in 
second  trial  for  condemnation  of  right  of  way. 
Application  for  retrial  filed  in  behalf  of  the 
United  States  and  granted.  Since  tlien  a  stipu- 
lation has  been  signed  leaving  the  case  to  the 
decision  of  the  United  States  judge. 

Amount  6f  verdict  rendered  D«cember  9, 1996,  in 
second  trial  for  condemnation  of  riffht  of  way. 
Application  for  retrial,  filed  in  behalf  of  the 
United  States,  has  been  grante<l. 

Right  of  way,  etc..  to  be  acquired  in  conneetioB 
with  negotiations  for  surrender  of  such  portioiis 
of  the  company's  right  of  way,  etc.,  as  are  needed 
for  purposes  of  the  ooat  railway. 

Amountcxpended  by  the  Oregon  Railroad  and  Nav- 
igation Go.  for  pun'.hase  of  lands  required  Am* 
changes  in  its  track  necessary  to  aocommodats 
line  of  boat  railway.  Reimbursement  authorized 
bv  the  Secretary  of  War,  under  date  of  Oot  17, 
1896,  and  payment  made  May  3,  1897. 
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Kew  trials  were  again  granted  in  the  cases  against  Senfert  Bros. 
Gonipany  and  I.  H.  Taffe,  tbe  court  holding  the  jiulgmenta  excessive. 

Abont  the  same  time  Mr.  Taffe,  and  the  district  attorney,  on  the  part 
of  the  United  States,  signed  a  stipulation  leaving  the  case  to  the  decision 
of  the  United  States  judge  who  had  tried  the  cases.  No  decision  has 
yet  been  rendered  in  this  case,  nor  has  the  time  for  the  third  trial  of 
the  Seufert  Bros.  Company  case  been  set. 

The  report  of  Mr.  Olaf  Pihl,  assistant  engineer,  engaged  on  the  plans 
for  this  work,  is  herewith,  and  describes  some  of  the  details  of  the  work. 

There  are  also  forwarded  three  tracings,*  which  are  referred  to  in  his 
report,  as  follows: 

1.  General  jilan  of  transport  car, 

2.  Details  of  transport  car. 

3.  Plan  and  details  of  switches. 

Amount  expended. — ^The  amount  expended  on  surveys  for  location,  in 
negotiating  for  titles  to  land,  and  in  the  preparation  of  plans  for  the 
boat  railway  to  June  30, 1896,  was  $6,063.47.  The  total  expenditure 
on  this  account,  including  the  purchase  of  land  as  reported,  to  end  of 
the  fiscal  year  1897,  has  been  $11,182.40. 

APPROPRIATIONS. 

Act  of- 

Angiistn,  1894 $100,000 

Junes,  18% 150,000 


Total 250,000 

Money  statement, 

Jnly,  1,  1896,  balance  unexpended $243,936.53 

June  30,  1897,  amount  expended  during  fiscal  year 5, 118. 93 

Jnly  1,  1897,  balance  unexpended 238,817.60 

July  1,  1897,  outatandiug  liabilities 931.40 

July  1,  1897,  balance  available 237,886.20 

'Amount  (estimated)  required  for  completion  of  existing  project 2, 114, 467.00 

Amount  tbat  can  be  profitably  ex])ended  in  fisi-al  year  ending  June 

30,  1899 *. : 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


REPORT  OF  MR.   O.  R.  PIHL,   ASSISTANT  ENGINEER. 

Portland,  Oreo.,  June  SO,  1897, 
Captain:  I  have  tbe  honor  to  submit  the  following  report  on  the  project  for 
improving  the  Columbia  River  at  Three  Mile  Rapids  and  the  construction  and  equip- 
ment of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls. 
In  conformity  with  the  final  location  of  the  railway  between  the  foot  of  The  Dalles 
Rapids  and  the  head  of  Celilo  Falls,  located  in  October-November,  1894,  the  neces- 
sary right  of  way  has  been  secured  from  the  following  owners : 

By  purchase  from —  Acres. 

J.  C.Willmon 1.9 

James  Wesley 16 

The  State  of  Oregon 64. 68 

L.  F.  Schmidt,  one-third  interest  (the  remaining  two- thirds  interest  being 
acquired  through  coudcumatiou  proceedings  from  W.  Michell)  in 13. 1 

*  Not  printed* 
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By  condemnation  proceedings :  Aores. 

From  The  Dalles  Packing  Company 84.20 

Between  I.  H.  Taffe  and  the  Government  an  agreement  has  been  drawn 
leaving  it  to  the  United  States  district  judge  to  determine  the  valne  of 

the  required  right  of  way  for 9.7 

From  the  United  States  Government  is  required 4.6 

(This  land  has  been  withdrawn  from  sale.) 

Total  acreage  right  of  way  acquired  or  agreed  upon  for  transfer  to  the 
United  States  Government 178. 34 

From  the  Oregon  Railroad  and  Navigation  Company  is  required 24. 44 

(Owned  by  this  road  in  fee  simple,  the  settlement  for  which  is  pending  the 

adjustment  for  settlement  of  changing  the  company's  track.) 

From  the  Seufert  Bros 94. 3 

(The  acquiring  of  which  is  pending  a  third  trial  for  condemnation  of  right 

of  way  and  granted  by  the  United  States  district  judge.; 

Right  of  way  necessary  but  not  yet  secured 118.74 

Acreage  right  of  way  acquired  or  agreed  upon  for  transfer  to  the  United 
States  Government  (transferred  from  above) 178.34 

Total  acreage  required  for  boat  railway  proper 297. 08 

The  Oregon  Railroad  and  Navigation  Company,  whose  track  is  to  be  moved  at 

6  different  places,  has  already  secured  for  themselves 16. 05 

(This  land  has  been  paid  for  by  the  Government.) 

The  railroad  company  requires  in  addition 7. 3 

through  Mr.  I.  H.  Taffe's  land,  the  purchase  of  which  has  been  provided 

in  the  agreement  with  Mr.  Taffe  for  the  purchase  of  the  right  of  way  required 

for  the  boat  railway. 

Also  land  owned  by  the  Government,  but  to  be  transferred  to  the  railroad 

company 3.4 

(2.9  acres  of  which  has  been  bought  of  the  State  of  Oregon,  and  0.5  acre 

belong  to  the  public  lands,  but  withdrawn  from  sale.) 

Additional  acreage  required  by  the  Oregon  Railroad  and  Navigation  Com- 
pany, for  necessary  changes  in  the  company's  track 26. 75 

lAftn^  the  details  for  which  are  still  under  study,  will  have  a  vertical  reach,  the 
one  at  the  foot  of  The  Dalles  Rapids  of  77  feet  and  the  one  at  Celilo  of  62  feet.  Ea^h 
lift  is  designed  with  two  sets  of  parallel  towers  placed  on  each  side  of  the  platform 
or  cradle  built  for  supporting  the  boat  car.  The  towers,  12  in  number,  or  6  on  eacb 
side,  are  built  up  of  channels,  angles,  and  plates.  They  are  each  8  by  10  feet  with 
27  feet  clear  space  between  each  other  in  the  same  row,  and  42  feet  clear  space 
between  the  two  rows,  each  side  of  the  cradle. 

The  cradle,  which  is  40  by  180  feet,  is  provided  with  a  track  for  the  boat  car;  it  is 
suspended  by  cables  placed  in  sheaves  resting  on  girders  between  the  towers  each 
side  of  the  lift;  the  other  ends  of  the  cables  are  attached  to  steel  water  tanks,  5  on 
each  side,  and  placed  between  the  towers  on  each  side  of  the  cradle;  their  size  is  each 
26  by  14  feet  by  9  feet  deep. 

In  the  sidehills,  close  to  the  lifts,  are  to  be  built  water  reservoirs,  from  which  the 
lift  tanks  can  be  filled  through  a  pipe  line  from  the  reservoir,  and  to  each  side  of  the 
lift.  For  operating  the  lift  with  a  light  or  heavy  load,  the  tanks  are  correspondingly 
filled  and  a  balance  of  weight  given  to  either  the  tank  or  xilatform  with  its  load, 
depending  upon  which  way  it  is  desired  to  move  the  load. 

In  each  tower  is  placed  a  hydraulic  brake  for  the  purpose  of  regulating  the  speed 
and  stopping  the  platform  when  desired;  these  brakes  are  attached  to  the  plat- 
form with  steel  cables  independent  of  the  tank  cables;  they  are  designed  so  as  to  be 
able  to  hold  50  per  cent  of  the  greatest  load  that  may  ever  come  on  the  platfonn,  and 
provisions  have  been  made  that  through  disabling  of  parts  of  the  brake  mechauisni 
its  load  may  be  taken  up  by  the  rest. 

The  arrangement  provides  also  for  automatically  stopping  the  lift  when  the  cradle 
shall  reach  the  proper  level  at  the  upper  end  for  discharging  the  car  with  the  boat, 
and  at  the  lower  end  for  discharging  the  boat. 

The  design  under  study  provides  lor  a  boat  with  its  cargo  weighing  800  tons. 

The  necessary  water  supply  for  the  reservoirs  can  be  had  most  economically  hy 
direct  dumping  from  the  river,  but  for  a  greater  demand  on  the  capacity  of  the  boat 
railway  water  may  be  had  by  a  gravity  pipe  line  from  about  8  miles  up  the  Des 
fJhutes  River,  or  a  distance  of  10  miles  from  the  proposed  reservoir  at  Celilo,  and 
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then  further  aloDgside  the  boat  railway,  9  miles  to  The  Dalles  Rapids  reservoir.    A 
preliminary  survey  for  this  pipe  line  was  made  in  November,  1895. 

The  car. — Owing  to  the  maximnm  curvature  on  the  finally  located  line  having  been 
reduced  to  30  minutes  agaiuHt  a  maximum  curvature  of  2  degrees  on  the  preliminary 
line,  and  according  to  which  a  car  was  designed,  it  will,  with  this  reduced  maximum 
curvature,  be  poHsible  to  use  a  car  with  fewer  movable  parts,  thus  simplifying  the 
construction  and  making  a  lighter  oar  than  was  at  first  thought  possible.  The  accom- 
panying plans  (1  and  2)  of  the  car  show  a  length  over  all  of  175  feet;  the  platform  is 
171  feet  6  inches,  and  built  rigid  its  whole  length  against  any  horizontal  movement. 

The  maximum  grade  being  0.25  per  rent  and  the  grades  being  connected  by  long 
vertical  curves,  the  vertical  movement  of  the  car  will  be  very  small  and  taken  up  by 
the  flexibility  of  the  platform,  which  has  a  comparatively  small  depth  to  its  length. 
The  wheels  for  the  central  81  feet  of  the  car  have  their  bearings  attached  directly  to 
the  platform,  and  of  these  only  the  three  rows  of  wheels  at  each  end  are  provided 
with  flanges. 

It  will  be  noticed  that  the  platform  is  supported  at  each  end  by  trucks,  consisting 
each  of  a  frame  with  32  wheelH,  the  bearings  of  which  are  directly  attached  to  the  trnck 
fninie.  The  trucks  are  coupled  to  the  central  body  of  the  platform  in  a  way  so  as  to 
allow  the  trucks  to  adjust  tnemselves  to  the  curves  of  the  line  witliout  causing  any 
lateral  movement  of  the  rigidly  braced  platform,  which  is  carried  on  the  moving 
truck  frame  by  nests  of  rollers  placed  on  the  top  of  the  truck  frame  between  bear- 
ings of  wheelH. 

It  is  estimated  that  one  locomotive  of  60  tons  weight  will  easily  pull  the  car  with 
its  load,  and  for  convenience  the  central  rails  have  been  placed  apart  equal  to  the 
standard  gauge. 

The  versine  on  a  30-minute  curve  for  a  chord  of  81  feet,  the  length  of  the  central 
rigid  wheel  base  is  seven-eighths  inch,  and  considering  curves  in  opposite  direction 
tbe  combined  deflection  will  be  If  inches,  which  is  provided  for  by  a  wheel  tread  of 
6  inches  in  the  central  portion  of  the  car. 

Siritching  arrangement, — Plan  3  indicates  in  detail  the  switching  arrangement  pro- 
posed to  be  located  on  the  railway  nearly  midway  between  the  two  lifts.  The 
curves  in  the  arrangement  are  all  of  30-minnte.  The  throw  of  the  switch,  which  is 
taken  at  6  inches,  gives  a  leugth  of  switch  of  75.6  feet,  and  by  an  arrangement  of 
levers  and  the  stops  of  the  chairs  it  is  possible,  by  operating  the  switch  stand,  to  give 
the  switch  rails  an  even  curve. 

The  frogs,  of  which  there  are  6  for  each  turn-out,  are  an  application  of  the  pioneer 
frogs  in  railroad  work.  These,  as,  in  fact,  the  whole  track  arrangement  for  switches, 
rest  on  chairs,  for  the  pnrpose  of  obstructing  the  sand  as  little  as  poesible  and  to 
give  smooth  surfaces  for  the  switch  and  frog  rails  to  move  on. 

Through  an  arrangement  of  levers  and  cables  it  is  intended  to  move  all  the  frogs 
at  once  from  a  frog  stand  of  similar  construction  to  the  switch  stand,  and,  for  facility 
of  operating,  placed  near  it. 

Very  resjiectfuUy,  your  obedient  servant, 

Olav  B.  PiHLy  A$9istami  Engineer. 

Gapt.  W.  L.  FiSK,  Corps  of  Engineers. 


R  R  20. 


IMPROVEMENT  OF  WILLAMETTE   RIVER  ABOVE  PORTLAND,  AND  THE 
YAMHILL  RIVER,  OREGON. 

Original  condition. — ^Prior  to  improvement  the  mouth  of  ^the  Yamhill 
River,  40  miles  above  Portland,  was  the  head  of  low- water  navigation 
on  the  Willamette  River,  with  a  draft  of  2J  feet.  A  draft  of  but  1  foot 
could  be  carried  above  and  the  channel  was  greatly  obstructed  by  snags, 
rocks,  and  gravel  bars. 

Approved  project. — Tbe  project  for  improvement,  adopted  in  1878, 
contemplated  the  removal  of  snags  and  other  obstructions  and  the 
contraction  of  tbe  river  in  wide  places,  with  a  view  to  securing  a  navi- 
gable channel  for  light  draft  boats  from  Portland  to  Eugene,  a  distance 
of  172  miles.  In  181)2  the  project  was  extended  to  include  the  removal 
of  obstructions  in  the  Yamhill  River  from  its  mouth  to  McMinnville 
(approved  August  12, 1892),  a  distance  of  17  miles.  (Annual  Report 
of  Chief  of  Engineers,  1896,  p.  3309  et  seq.) 
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The  present  project  proposes  the  improvement  of  the  Willamette 
River  from  Portland  to  Eugene  by  the  removal  of  obstructions  and  the 
building  of  controlling  works,  with  a  view  of  obtaining  a  depth  of  12 
feet  or  more  from  Portland  to  the  foot  of  Clackamas  Rapids  (11  miles) ; 
of  3  to  3J  feet  thence  to  Corvallis  (107  miles),  and  of  from  2  to  2J  feet 
from  Corvallis  to  Eugene  (53  miles).  Estimated  cost,  $131,697,  On  the 
Yamhill  River  the  project  contemplates  the  construction  of  a  lock  and 
dam  near  Lafayette  and  the  removal  of  obstructions,  to  provide  a  draft  of 
3J  feet  throughout  the  year  from  the  mouth  of  the  river  to  McMinnville. 
Estimated  cost,  $69,000. 

The  total  amount  appropriated  to  and  including  the  appropriation  of 
June  30,  1896,  was  $288,500.  Of  this  sum,  $5,000  was  allotted  to  the 
Yamhill  River  and  $8,000  to  the  improvement  of  the  Willamette  River 
(construction  of  bank  revetment)  at  Corvallis. 

Amount  expended  to  June  30^  1896, — The  total  amount  expended  to 
June  30, 1896,  was  $247,747.61.  Of  this  sum,  $71,373.75  was  expended 
under  former  projects  to  June  30, 1878,  and  $164,972.28  under  the  proj- 
ect of  1878-1892,  as  follows:  On  the  general  improvement  of  Willamette 
River,  $165,780.29;  on  the  improvement  of  Willamette  River  at  Cor- 
vallis, $7,382.17,  and  in  removing  obstructions  in  Yamhill  River, 
$3,211.30. 

Results  obtained  to  June  30,1896. — The  expenditures  to  the  end  of  the 
last  fiscal  year  were  principally  confined  to  the  removal  of  obstructions 
from  time  to  time  as  required  by  the  immediate  necessity  of  navigation, 
and  it  can  not  be  claimed  that,  with  the  exception  of  the  bank  revet- 
ment at  Corvallis,  any  considerable  progress  was  made  toward  the 
radical  improvement  of  the  river,     • 

WORK  DONE  DURING  THB  FISCAL  TEAR. 

Oeneral. — ^The  wreck  of  the  old  snag  boat  Corvallis  was  sold  at  auc- 
tion where  it  lay  on  the  'gravel  bar  in  the  Willamette  River,  a  few  miles 
below  Eugene,  for  $450. 

The  plans  for  a  new  hull,  134  feet  long  and  33  feet  beam,  were  pre- 
pared as  early  in  the  year  as  possible  and  a  contract  let  for  building  it, 
transferring  to  it  an<l  placing  in  good  order  the  machinery  from  the  old 
snag  boat  Willamette,  and  furnishing  and  placing  on  the  new  boat  a 
10  by  12  inch  double  cylinder,  double  drum  hoisting  engine.  The  total 
cost  of  the  boat,  the  Mathloma,  with  equipment,  supplies,  etc.,  complete, 
was  $6,781.23. 

The  Mathloma  was  in  commission  sixty-six  days  from  the  date  of 
approval  of  the  contract,  has  been  almost  constantly  at  work  since^ 
and  has  been  most  satisfactory  in  every  way.  Provided  with  ample 
X>ower  for  running  and  for  snag  pulling,  she  has  proven  vastly  superior 
to  the  old  boat. 

Willamette  River. — Snagging  has  been  done  at  many  places  on  the 
river  below  Ilarrisburg,  as  none  of  the  steamboats  have  cared  to  go 
above  that  place,  even  when  there  was  ample  water  for  them.  One 
thousand  and  twenty-seven  snags  have  been  removed  from  the  chan- 
nel and  239  overhanging  trees  from  the  banks.  In  addition  to  the 
snagging,  work  was  begun  on  the  permanent  part  of  the  project  by 
rebuilding  130  feet  of  the  dike  at  Weston  Bar  with  piles  and  brush 
held  in  place  by  sacked  gravel.  The  cost  of  this  repair  work  was  $2.41 
per  running  foot,  and  it  was  done  from  October  6  to  16, 1896,  before 
the  comx)letion  of  the  snag  boat.    A  dike  at  the  mouth  of  East  River 
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was  begun  early  in  May  and  finislied  about  the  middle  of  June.  It 
consists  of  a  single  row  of  piles  in  front  of  winch  were  placed  brush 
fascines,  held  in  i)laee  by  sacked  gravel.  This  dike  has  already  proven 
its  value,  for  where  there  was  a  depth  of  14  to  18  inches  on  the  bar 
before  the  work  there  is  now  a  depth  of  4  to  5  feet.  It  is  714  feet  in 
length  and  was  built  by  the  crew  of  the  snag  boat,  with  some  outside 
assistance,  for  $1.27  per  linear  foot  (this  does  not  include  the  expenses 
of  the  boat,  which  were  estimated  separately  in  the  report  on  which 
the  existing  project  was  based).  At  the  close  of  the  year  the  improve- 
ment of  Black  Dog  Bar  had  just  been  begun. 

Yamhill  Bivet'. — A  landslide  just  below  Dayton  during  the  winter 
carried  into  the  channel  41  snags,  which  were  removed  by  the  Mathloma, 

A  careful  examination  of  existing  circumstances  led  to  the  conclusion 
that  the  $69,000  which  was  named  as  the  limit  of  a  continuing  contract 
for  the  construction  of  a  lock  and  dam  on  the  Yamhill  Kiver  to  carry 
slack-water  navigation  up  to  McMinnville  would  hardly  suffice  for  the 
use  of  concrete,  as  was  contemplated  in  the  report  upon  which  the  project 
is  based.  Plans  were  submitted  for  a  lock  and  dam  of  crib  work,  but 
the  Department  held  that  the  letter  of  the  law  must  be  followed  and 
returned  the  plans  with  instructions  to  submit  them  for  a  (*oncrete  lock. 
These  plans  are  nearly  completed  ready  to  advertise  the  work,  but  the 
question  of  land  has  now  come  up  and  will  have  to  be  first  settled. 
Another  question  to  be  settled  is  regarding  the  small  water  power  at 
Lafayette,  which  will  be  submerged  by  the  lock  and  dam. 

The  location  for  the  lock  and  dam  was  so  selected,  after  a  personal 
examination,  as  to  make  the  cost  of  the  work  a  minimum.  If  placed  at 
Lafayette,  the  water-power  question  would  be  solved,  but  this  would 
require  the  removal  of  some  40,000  cubic  yards  of  material,  most  of 
which  is  soft  rock,  to  carry  a  channel  60  feet  wide  up  to  the  lock,  and 
would  require  a  considerably  larger  amount  of  money  than  is  available. 

APPB.OPRIATIONS. 


Act  of— 

March  3, 1871 $16,000 

March  3,1873 3,000 

June23,1874 7,500 

March  3, 1875 25,000 

August  14, 1876 20,000 

JuDel8,1878 20,000 

March  3,1879 12,000 

June  14, 1880 12,000 

March  3, 1881 15,000 

August  2, 1882 5,000 

Julys,  1884 10,000 

August  5, 1886 10,000 

August  11, 1888 29,000 


Act  of— 

Septeraher  19, 1890 $11, 000 

July  13, 1892  (of  which  $3,000 
was  allotted  to  Yamhill 
River) 30,000 

August  17,  1894  (of  which 
$2,000  was  allotted  to  Yam- 
hill Uiver^ 23,000 

June  3, 1896  (Willamette  and 
Yamhill  rivers) 40,000 

June  4, 1897  ( Willnmette  and 
YamhiU  rivers) 160,000 

Total 448,500 


Money  statement. 

July  1,  1896,  balance  unexpended $40^752.49 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 160, 000. 00 


200,752.49 
June  30,  1897,  amount  expended  during  fiscal  year 18, 206. 23 


July  1,  1897,  balance  unexpended 182,546.26 

July  1,  1897,  outstanding  liabilities 732.62 


July  1,1897,  balance  available 181,810.64 
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Alsiraci  of  proposals  for  constnicting  a  atiag  boat  for  use  on  Willatneite  Biver,  Oregon, 
opened  Auguet  gO,  1896,  hy  Capt.  W,  L.  Fiek,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Amount. 


John  F.  Steffen,  Portland,  Orejf 

Uouues  &  Nelson,  Portland,  Orej: 

Joseph  Paquet  and  Beigamin  F.  Smith,  Portland,  Ore£. 


•8.096 
4,850 
S.2S0 


Contract  awarded  to  Honnes  &  Nelson,  and  executed  nuder  date  of  Au^QBt  27, 1896. 

TLe  only  contract  in  force  on  tbis  work  was  made  with  Honnes  &.  Nelson,  of  Port- 
land, Ore^.,  approved  September  4,  1896,  work  to  be  begun  on  or  before  September 
10  and  finished  November  9,  1896. 

The  work  was  all  completed  on  November  2, 1896. 


COMMERCIAL  STATISTICS. 

These  rivers  are  in  the  collection  district  of  Willamette.  The  ports  of  entry  are 
Portland  and  Astoria,  Oreg.  The  nearest  light-house  is  at  the  mouth  of  Columbia 
River. 

The  following  statement  of  traffic  on  the  Willamette  River  above  Portland  hae 
been  compiled  from  reports  of  the  various  steamers  and  transportation  companies 
doing  business  on  this  part  of  the  river  during  the  year  ending  December  31, 1896: 


Tons. 

Grain 21,793 

Lumber 14,171 

Logs 188 

Cattle  aud  horses 206 

Sheepaudhogs 172 

Coal 658 

Wool 360 


Tons. 

General  merchandise 62, 918 

Fish 99 

Sand  and  gravel 117,915 

Total 218,480 

Passengers  carried number . .    48^  465 


R  R  ai. 

GAUGING  WATERS  OF  COLUMBIA  RIVER,  OREGON  AND  WASHINGTON. 

The  self-registering  gaage  at  Astoria^  Oreg.,  has  been  maintained 
dnring  the  year,  and  tbe  daily  readings  of  this  gauge  have  been  pab- 
licly  exhibited  in  Astoria  for  the  benefit  of  commerce. 

In  view  of  the  importance  of  this  work,  it  is  recommended  that  an 
additional  appropriation  of  $1,000  be  made  for  its  maintenance  during 
the  fiscal  year  1899. 

APPROPRIATIONS. 


Act  of— 

August  2,1882 $500 

July  5, 1884 1,000 

Augusts,  1886 1,000 

August  11, 1888 2, 500 


Act  of— 

August  17, 1894 $1,000 

June  3,  1896 1,000 


Total 7,000 


Money  Htatement 


July  1, 1896,  balance  unexpended $1,244.00 

June  30, 1897,  amount  expended  dnring  fiscal  year 445. 65 

July  1, 1897,  balance  unexpended 

July  1, 1897,  outstanding  liabilities , 

July  1, 1897,  balance  available 


798.35 
48.00 


750.35 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899    1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  WASHINGTON, 
IDAHO,  AND  MONTANA. 


REPORT  OF  CAPT,  HARRY  TAYLOR,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S97,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROYESfXKTS. 


1.  Willapft  River  aod  Harbor,  Washing- 

ton. 

2.  Grays    Harbor    and    Bar    entrance, 

Washington. 
8.  Chehalis  River,  Washington. 

4.  Puget  Sound  and  its  tributary  waters, 

Washington. 

5.  Olympia  Harbor,  Washington. 

6.  Waterway   connecting  Puget  Sound 

witli  Lakes  Union  and  Washington. 

7.  Everett  Harbor,  Washington. 


8.  Swinomish  Slough,  Washington. 

9.  Columbia  River  from   Rock    Island 

Rapids    to    Foster  Creek   Rapids, 
Washington. 

10.  Upper  Columbia  and  Snake  rivers, 

Oregon  and  Washington. 

11.  Cowlitz  River,  Washington. 

12.  Clearwater  River,  Idaho. 

13.  Kootenai  River,  Idaho. 

14.  Flathead  River,  Montana. 


EXAMINATIONS. 

15.  NorthForkof  Lewis  River,  Washing-  I  16.  North  River,  Washington, 
ton.  I 

SURVEYS. 

17.  Lewis  River,  Washington.  I  19.  Kootenai  River,  Montana. 

18.  Bellingham  Bay,  Washington.  | 

HARBOR  LINES. 

20.  Olympia  Harbor,  Washington. 


United  States  Engineer  Office, 

Seattle,  Waifh.,  July  17, 1897. 
General:  I  have  the  honor  to  forward  herewith    •    •    •    annnal 
reports    •    •    •    of  the  river  and  harbor  works  in  my  charge  for  the 
year  ending  June  30, 1897,  as  follows: 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Captain,  Corps  of  Engineers. 
J)rig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
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S  S  I. 
IMPROVEMENT  OF  WILLAPA  RIVER  AND  HARBOR,  WASHINGTON. 

(For  previous  history,  see  page  508,  Annual  Heport  of  the  Chief  of 
Engineers  for  1897.) 

Plan  of  improvement. — The  plan  of  improvement  adopted  consists  in 
building  a  dike  of  piles,  brush,  and  stone  across  the  head  of  Mailboat 
Slough,  in  order  to  concentrate  the  ebbing  and  flooding  currents  into 
the  main  channel,  and  thereby  produce  as  great  a  scour  as  possible  on 
the  shoals  at  the  head  and  foot  of  the  slough.  Also  to  dredge  a  cban- 
nel  100  feet  wide  and  8  feet  deep  at  low  water  through  the  reef  just 
below  Willapa  City,  and  to  close  Louderback  Slough  with  a  pile,  brush, 
and  stone  dike,  with  the  object  of  compelling  the  currents  to  scour  a 
channel  through  the  bar  in  the  river  at  its  lower  end.  The  estimated 
cost  of  the  work  is  $31,350. 

The  project  of  August  29, 1894,  approved  by  the  Chief  of  Engineers, 
also  provides  for  cutting  a  channel  through  the  logjam  of  North  River, 
a  tributary  of  Willapa  Harbor. 

Kesidis  obtained  during  the  fiscal  year  ending  June  30, 1897, — ^The  work 
called  for  by  the  project  had  been  completed  during  the  previous  fiscal 
year.  During  August  and  September,  1896,  some  needed  repairs  to 
the  (likes  were  made,  and  they  were  refilled  with  brnsh  and  stone  where 
settlement  had  occurred.  A  pile  driver  was  employed  for  two  weeks 
pulling  snags,  <and  some  troublesome  snags  which  had  been  the  cause, 
to  a  very  large  extent,  at  least,  of  the  shoal  near  Louderback  Slough 
were  removed. 

A  channel  50  feet  in  width  had  been  cut  through  the  jam  on  the  North 
Iliver.  The  logs  and  drift  forming  the  jam  were  cut  up  into  short 
lengths  in  the  line  of  the  selected  channel  during  low  water,  with  the 
expectation  that  at  high  water  the  channel  would  be  cleared  out.  But 
long  sticks  caused  the  jam  to  reform,  and  no  benefit  resulted  from  the 
work  done  until  the  fall  of  1896,  when  an  unusually  high  freshet  occurred 
and  the  greater  part  of  the  jam  in  the  selected  channel  went  out.  The 
settlers  living  along  the  river  above  the  jam  assisted  the  movement  of 
the  jam  by  dislodging  the  keys  at  the  time  of  the  high  water. 

Recommendations  and  remarks, — It  is  believed  that  the  effect  of  the 
Mailboat  Slough  dikes  has  been  about  as  great  as  can  be  expected. 
Willapa  Harbor  has  a  comparatively  easy  entrance,  with  a  depth  of 
about  21  feet  at  mean  lower  low  water.  The  average  rise  of  the  tide 
is  8  feet.  The  harbor  entrance  is  thus  sufficient  for  the  general  class 
of  coasting  vessels,  but,  owing  to  the  shoals  below  South  Bend,  they 
can  not  reach  the  city,  and  the  commerce  of  the  harbor  suffers.  In 
order  to  make  the  inner  harbor  depths  correspond  with  the  bar  depths, 
a  channel  20  feet  deep  at  mean  lower  low  water  would  have  to  be 
dredged  through  two  shoals  below  South  Bend. 

The  dikes  already  built  will  probably  need  occasional  repairs,  but 
the  funds  already  appropriated  will  be  sufficient  to  maintain  them  for 
several  years.  Some  further  work  may  be  necessary  to  keep  an  open 
passage  through  the  log  jam  in  the  North  River,  and  if  the  balance  of 
the  appropriation,  or  so  much  thereof  as  might  be  necessary,  could  be 
made  available  for  the  purpose,  the  work  could  be  done  without  further 
appropriations. 

The  fundsalready  appropriated  being  sufficient  to  complete  the  project, 
no  recommendation  for  future  appropriations  is  made,  but  it  is  recom- 
mended that  the  balance  remainiug  after  completing  the  Willapa  Biver 
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and  Harbor  work,  or  so  luucli  thereof  as  may  be  necessary,  be  made 
available  for  opening  a  channel  through  the  ^orth  Kiver  jam. 

Future  operation. — The  dikes  will  be  repaired  from  time  to  time  as 
may  be  necessary. 

Money  statement. 

July  1, 1896,  balance  unexpeDded $4,971.61 

June  30,  188^,  amount  expended  during  fiscal  year 1, 394. 41 

July  1, 1897,  balance  unexpended 3,577.20 


APPROPBIATIONS. 

Act  of— 

July  13,  1892 $18,000 

August  17,  1894 13,350 

Total 31,360 


COMMERCIAL  STATISTICS. 

Willapa  Harbor  is  in  the  collection  district  of  Puget  Sound.  The  nearest  light- 
house is  on  Toke  Point,  at  the  north  side  of  the  entrance. 

The  following  statistics  relative  to  the  commerce  of  Willapa  Harbor  and  River 
were  furnished  by  John  L.  Harris  and  George  H.  Webber,  deputy  collector  of  cus- 
toms.   They  are  for  the  calendar  year  ending  December  81, 1896. 


SHIPPING. 

Arrivals  and  departures  of  vessels 

. 

Steam  and  sail  vessels. 

Number. 

Maximum 
draft  of 
water. 

Average 

gross 
tonnage. 

Stoamers  arrived,  coastwise 

24 

81 

2 

24 

81 

I 

Ft.  In. 
13    8 

14 

367 

Sail  vessels  arrived: 

Coastwise 

386 

Foreign 

1  088 

Steamers  departed,  coastwise 

13  .8 
14 

*367 

Sail  vessels  departed  : 

Coastwise 

886 

Foreim 

637 

Maximum  draft  of  loaded  vessels,  14  feet. 


Exports  and  imports. 


Class  of  goods. 

Exports. 

Imports. 

Quantity. 

Value. 

Quantity. 

Value. 

Fruit 

ToriM. 
5 
5,450 
20,986 

$250 
174, 000 
110, 975 

Tcn9. 

Fish.  Afllmon,  ovfiters,  etc 

Lumber  and  products 

50 
1,141 

$1, 000 
64,950 

Merchandise 

............ 



Total 

26,351 

285,225 

1,191 

65,950 
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SS2. 

IMPROVEMENT  OF  GRAYS  HARBOR  AND  BAR  ENTRANCE,  WASHINGTON. 

(For  previous  history  see  page  509,  Annual  Eeport  of  the  Chief  of 
Engineers  for  1897.) 

Flan  of  improvement — The  proposed  plan  of  improvement  is  to  con- 
trol, by  means  of  a  single  jetty  extending  out  to  sea  from  the  point  on 
the  south  side  of  the  harbor  throat,  a  distance  of  about  3^  miles,  the 
ebbing  and  flooding  waters  to  a  suflBcient  extent  to  concentrate  and 
direct  upon  the  bar  a  much  greater  portion  thereof  than  would  natur- 
ally go  there.  It  is  expected  that  a  depth  across  the  bar  of  24  feet  at 
mean  lower  low  water  will  be  obtained. 

The  jetty  is  to  be  of  rubblestone  built  above  high-tide  level.  The 
estimated  cost  of  the  work  is  $1,000,000. 

A  full  description  of  this  work  with  plan  is  published  in  the  Beport 
of  the  Chief  of  Engineers  for  1895,  pages  3517-3528. 

In  accordance  with  the  authority  granted  by  the  act  making  the  first 
appropriation  for  this  work  it  is  proposed  to  let  one  contract  for  the 
entire  work. 

Results  obtained  during  the  fiscal  year  ending  June  30^  1897, — Specifi- 
cations for  the  work  were  prepared  and  advertisements  issued. 

Report  of  operations. — Si)ecifications  were  prepared  for  the  work  to 
be  done  and  advertisements  were  issued  under  date  of  May  10, 1897. 
On  account  of  the  importance  of  the  work,  and  to  give  prospective 
bidders  ample  time  to  thoroughly  investigate  it,  the  advertisement  is  to 
run  two  months  so  that  the  bids  will  not  be  received  and  opened  until 
July  9, 1897. 

Recommendations  and  remarks.  —As  one  contract  is  to  be  let  for  the 
entire  work  it  is  hoped  that  the  work  will  be  carried  on  with  such 
rapidity  that  the  contractor  will  earn  the  full  amount  allowed  by  law 
each  year,  thus  completing  the  work  in  about  three  years.  The  minimum 
amount  required  to  be  earned  by  the  specifications,  after  the  work  is 
fairly  started,  is  $250,000  a  year  and  with  favorable  conditions  this  may 
be  exceeded. 

An  appropriation  of  $400,000,  the  full  amount  permissible  by  law  is 
recommended  for  the  fiscal  year  ending  June  30, 1899. 

Money  statement, 

July  1, 1896,  balance  nnexpended $20,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 350, 000. 00 

370,000.00 
June  30,  1897,  amount  expended  during  fiscal  year 1, 271. 76 

July  1,  1897,  balance  unexpended 368,728.24 

July  1, 1897,  outstanding  liabilities 42.80 

July  1, 1897,  balance  avaUable 368,685.44 

(Amount  (estimated)  required  for  completion  of  existing  project (>30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiHcal  year  ending  June  30, 1899  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


ArPROPUIATIOXS. 

Act  of  June  3,1896 $20,000.00 

Act  of  June  4, 1897 350,000.00 

Total 370,000.00 
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COMMERCIAL  STATISTICS. 

Grays  Harbor  is  in  the  collection  district  of  Pngct  Sonnd.  Aberdeen  is  the  snb- 
port  of  entry.  The  nearest  light-house  is  at  Tokio  roint,  Cape  Shoalwater,  14^  miles 
south  of  the* entrance.  A  new  li<^ht-house  is  now  being  constructed  on  the  south  side 
of  the  entrance  to  (irays  Harbor. 

The  following  information  relative  to  the  commerce  of  Grays  Harbor  for  the  calen- 
dar year,  1896,  was  furnished  principally  by  Mr,  A.  P.  Stockwell,  of  Aberdeen,  Wash., 
and  Mr.  K.  £.  Dawdy,  of  Hoquiam,  Wash. : 

SHIPPING. 

ArrivaU  and  dejtartures  of  vesseU. 


Stoam  and  sail  vesAela. 


Nninb«r. 


Maximam 
draft  of 
water. 


Average 
tonnage. 


Steamers  arrived,  coastwise 
Sail  vcHseln  arrived : 

CoaMtvviHe 

Foreign 


Feet. 


525 


The  departures  were  the  same. 
Maximum  draft  of  loaded  vessels,  17  feet. 
No  vessels  were  built  during  the  year. 


Exports  and  imporU, 


Class  of  goods. 

Exports. 

Imports. 

Qoantity. 

Value. 

Quantity. 

Value. 

Dnnlcet  stoclc          ..         .................................. 

Ton». 

1,400 
108, 186 

$15,000 
404,085 

Tons, 

LiUTnl>er  and  nroducts  .................................... 

157 
068 

$53,000 

Merchanitise 

37 

3,725 

63,867 

Total 

109.623 

512,810 

1,125 

116,867 

SS3. 

IMPROVEMENT  OF  CHEHALIS  RIVER,  WASHINGTON. 

(For  previous  history,  see  page  510,  Annual  Eeport  of  the  Chief  of 
Engineers  for  1897). 

Plan  of  improvement. — The  plan  of  improvement  contemplates  the 
removal  of  snags,  overhanging  trees,  jams,  drift  heaps,  shoals,  and 
other  obstructions  to  navigation  which  may  from  time  to  time  accumu- 
late in  the  portion  of  the  river  regularly  used  by  boats. 

The  cost  of  the  work  is  indefinite. 

Results  obtained  during  fiscal  year  ending  June  30^  1897, — ^The  river 
was  cleared  of  most  of  the  obstructions  which  had  accumulated  during 
the  preceding  year,  during  which  time  no  work  had  been  done. 

Report  of  operations. — From  September  29  to  October  26, 1890,  snag- 
ging operations  were  carried  on  on  the  river  with  an  ordinary  stern- 
wheel  boat  fitted  up  with  a  derrick  and  hoisting  engine.  During  this 
time  the  river  was  cleared  of  all  the  most  dangerous  snags  below  a 
point  about  5  miles  above  Montesano. 

Recommendations  and  remarks. — From  the  nature  of  the  country 
through  which  the  Ghehalis  Biver  runs,  it  is  liable  to  be  blocked  with 
snags  after  every  freshet.    To  keep  it  open  and  tolerably  free  from 
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obstructions  to  navigation  it  is  necessary  to  go  over  it  at  least  once  a 
year.  Heretofore  the  work  has  been  almost  entirely  confined  to  the 
portion  of  the  river  below  Moutesano,  and  for  the  next  4  or  5  miles 
above,  as  this  portion  of  the  river  is  that  principally  navigated.  A 
branch  of  the  [Northern  Pacific  Kailroad  parallels  the  river,  and  there 
is  but  little  demand  for  any  navigation  farther  up  the  river  than  where 
tlie  work  has  been  done.  Even  were  the  river  entirely  clear  of  snags 
above  that  point,  its  navigation  would  be  difficult  and  dangerous  on 
account  of  the  swift  current  and  shallow  water.  Future  work  will 
therefore  be  confined  as  heretofore  to  the  lower  part  of  the  river.  An 
api)ropriation  of  $3,000  is  recommended  as  the  amount  which  can  be 
profitably  expended  on  this  improvement  during  the  fiscal  year  ending 
June  ao,  1899. 

Future  operations. — The  river  will  be  gone  over  and  the  dangerous 
snags  removed  as  often  as  the  necessity  demands  and  funds  permit. 

Money  statement. 

July  1,  1896,  balance  unexpended $3,000.00 

J  une  30,  1897,  amount  expended  daring  fiscal  year 1, 481 .  90 

July  1,  1897,  balance  unexpended 1,518.01 

{Amount  (estimated)  required  for  completion  of  existing  project ludeiinite. 
Amount  that  can  be  profitably  expended  intiscalyearending  JuneSO,  1899      3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Larbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


Act  of— 

August  2,  1882 $3,000 

July5,  1884 2,500 

Augusts,  1886 2,500 

August  11, 1888 2,000 


Act  of— 

September  19, 1890 $3,000 

June  3, 1896 3,000 


Total 16,000 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  of  Chehalis  River  have  heretofore  been  reported  in 
connection  with  the  reports  for  Grays  Harbor  and  Chehalis  River. 

The  export  and  import  traffic  (not  given  separately)  for  the  Chehalis  River  for  the 
calendar  year  1896  was  furnished  by  A.  P.  Stockwell,  Aberdeen,  Wash. 

Table  of  comparative  BtatUiicB. 


1805.a 

189«.a 

1896.6 

Tons. 

Value. 
$233, 691 

Tons. 

Value. 

ToDg.  1    Valnei 

Exporta  and  iniport<8 

4,354 

2,841 

Not  given. 

2.  Ml  1  $246,498 

a  FlHcal  year. 


6  Calendar  year. 


SS4. 


IMPROVEMENT  OF  PU(fET  SOUND  AND  ITS  TRIBUTARY  WATERS, 

WASHINGTON. 

(For  previous  history  see  page  511,  Annaal  Report  of  the  Chief  of 
Engineers  for  1897). 

Plan  of  iviprovement — The  plan  of  improvement  contemplates  the 
removal  of  snags,  logs,  trees,  and  other  obstractions  to  navigation. 
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For  this  purpose  a  snag  boat  with  an  outfit  of  tools  and  appliances  has 
been  provided.  This  boat  passes  from  one  river  to  another,  doing  serv- 
ice in  each  as  far  as  the  necessities  of  its  commerce  require  and  as  the 
amount  of  the  funds  appropriated  will  admit. 

With  the  funds  that  have  been  appropriated  this  snag  boat  and  out- 
fit  have  been  provided,  and  a  large  number  of  snags,  jams,  overhanging 
trees,  and  other  obstructions  to  navigation  removed.  These,  with  the 
trees  that  from  time  to  time  fall  into  the  rivers,  will  furnish  constant 
employment  for  the  snag  boat  for  an  indefinite  period. 

Results  obtained  during  fiscal  year  ending  June  30^  1897, — The  snag 
boat  was  rebuilt  and  a  large  amount  of  work  done  in  the  principal 
rivers  tributary  to  Puget  Sound  in  removing  snags  and  other  obstruc- 
tions, and  navigation  thereby  greatly  benefited. 

Report  of  operations. — On  August  19, 1896,  a  contract  was  let  for  the 
rebuilding  of  the  snag  boat,  transferring  tluB  machinery  from  the  old 
to  the  new  boat,  and  housing  same.  The  new  boat  was  completed  and 
turned  over  to  the  United  States  on  December  15.  On  December  22  the 
new  boat  left  Seattle  for  the  Skagit  River  to  commence  work.  From  that 
time  to  the  end  of  the  fiscal  year  the  boat  was  continuously  at  work. 
Work  was  carried  on  on  the  Skagit  River  from  December  24, 1896,  until 
January  10, 1897;  from  January  14  until  January  18,  and  from  January 
26  until  June  14,  except  two  days,  which  were  spent  on  the  Stillagua- 
mish.  Work  was  carried  on  on  the  Duwamish  River  from  January  18 
until  January  24,  1897;  on  Ilat  Slough  from  January  11  to  January  13, 
and  on  the  Snohomish  River  from  June  14  to  June  30, 1897. 

The  following  is  a  summary  of  the  operations  of  the  snag  boat  during 
the  year: 

Snags  and  drift  removed: 

Skaj^it  River 1,816 

Snohomish  River 216 

Stinagaaniish  River 99 

Duwamish  River 25 

Hat  Slough 36 

Total 2,192 

Largest  diameter feet..  10 

SmaHest  diameter inches..  10 

Total  length feet..  49,394 

Trees  chopped : 

Skagit  River 217 

Duwamish  River 53 

Snohomish  River 78 

Total 348 

Largest  diameter feet..  5 

Smallest  diameter inches..  6 

Totallength feet..  27,477 

A  project  for  the  improvement  by  a  cut-off  of  one  particularly  bad 
bend  in  the  Skagit  River  was  submitted  and  approved  during  the  year. 
Tlie  settlers  in  the  vicinity  agreed  to  furnish  the  right  of  way  required. 
Up  to  the  end  of  the  year  they  had  not  done  this,  and  no  work  had 
been  done  on  the  cut-off.  Further  details  of  the  snag  boat's  operations 
are  given  in  the  report  of  the  master,  E.  H.  Jefferson,  which  is  herewith. 

Recommendations  and  remarks. -^The  work  which  has  been  done  on 
the  rivers  flowing  into  Puget  Sound  has  been  confined  to  those  which 
flow  into  it  from  the  east.  These  streams  all  have  their  sources  in  the 
mountains,  which  are  covered  with  a  heavy  snow  fall  in  the  winter. 
The  upper  parts  of  the  streams  are  in  the  nature  of  mountain  torrents. 


Digitized  by 


Qoo^^ 


3440      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

sabject  to  rapid  fluctuations.  The  lower  parts  of  the  rivers  have  a  flat 
slope,  run  through  a  country  which  was  formerly  completely,  and  is 
still  partially,  covered  with  heavy  forests,  and  they  generally  empty 
into  Puget  Sound  through  a  number  of  mouths,  forming  wide  deltas. 
These  conditions  favor  the  rapid  accumulation  of  snags  and  drift  in  the 
lower  parts  of  the  rivers.  It  is  of  great  importance  to  keep  these  snags 
out  for  the  safety  of  navigation  and  to  presrent  the  outlets  beconiiog 
completely  blocked  and  causing  disastrous  overflows.  To  do  this  it  is 
necessary  that  the  snag  boat  should  be  kept  steadily  at  work.  Previous 
to  this  year  there  has  never  been  sufficient  money  to  permit  of  this 
being  done,  and  the  work  accomplished  has  simply  been  to  remove 
those  snags  which  most  interfered  with  navigation.  During  the  past 
year,  the  available  funds  having  been  sufficient  to  pe^iiit  it,  the  snag 
boat  has  been  kept  continuously  at  work  since  she  was  rebuilt,  with 
the  result  that  the  rivers  worked  on  are  now  in  better  condition  than 
they  have  been  for  many  years.  There  is  still  work  enough  in  sight  to 
keep  the  snag  boat  busy  for  a  couple  of  years,  and  with  what  new 
snags  come  in  it  will  be  an  indefinite  time  before  the  rivers  will  be 
entirely  clear.  Had  it  not  been  for  the  snag  boat's  work  during  the 
past  year  navigation  on  the  Skagit  Eiver,  at  least,  which  is  the  most 
important  river  flowing  into  Puget  Sound,  would  have  been  entirely 
suspended  part  of  the  year  and  carried  on  at  great  risk  the  remainder. 
This  would  have  had  an  important  effect  on  the  freight  rates,  and  so 
on  the  prosperity  of  the  country  surrounding  it. 

A  complete  survey  of  the  navigable  part  of  the  Skagit  Biver  was 
also  made,  and  the  notes  are  now  being  plotted.  Surveys  of  the  other 
streams  will  be  made  as  soon  as  possible.  Based  upon  these  surveys, 
plans  will  be  developed  for  their  further  improvement.  For  the  snag- 
ging operations  alone  an  appropriation  of  $25,000  is  necessary,  and 
this  amount  is  recommended^ 

Future  operations. — Snagging  operations  will  be  continued  and  such 
other  work  done  as  appears  advantageous  and  the  funds  permit. 

Money  statement. 

July  1, 1896,  balance  unexpended $79,S63.67 

June  30;  ISSTT,  amount  expended  darings  fiscal  year 19^827. 44 

July  1, 1897,  balance  unexpended 60,026^13 

July  1, 1897,  outstanding  liabilities 25.W 

July  1, 1897,  balance  available 60,OOL18 

{Amount  (estimated)  required  for  completion  of  existing  project Indefinite< 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1899    225, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186t>  and  1867  and  of  sundry  oivU  act  of  June  4^  1897. 


APPROPRIATIONS. 


Act  of— 

June  14, 1880 $2,500 

August  2, 1882 20,000 

July5,1884 10,000 

August  5, 1886 10,000 

August  11,  1888 15,000 

September  19, 1890 12,000 


Act  of— 

July  13, 1892 $15,000 

August  17, 1894 14,000 

JunoS,  1896 75,000 

Total 173,800 
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Ahitraci  of  propo9al». 


No. 


K«me  and  addrMs  of  bidder. 


Kebnildin^ 

snag 
boat,  eto. 


Time  re- 
quired 

to  do  the 
work. 


Tbomaa  C.  Beed  and  Leronal  B.  Shephazd,  Ballard,  Waab 

J.  F.  StefTen,  Portland,  Oreg , 

Moran  Broe.  Co.,  SeatUe,  Waah 


$8,124.05 
8. 240. 00 
12,440.00 


Doyf. 


75 
76 
75 


COMMKRCIAL  STATISTICS. 


The  following  sUtistics  were  famished  by  Mr.  S.  G.  Terkes,  of  Seattle,  Wash., 
and  are  for  the  calendar  year  1896. 


SHIPPING. 


Five  river  and  sonnd  steamboats  are  engaged  in  traffic  on  the  Skagit  River,  with 
an  average  tonnage  of  211.2  tons  and  an  average  depth  of  5  feet. 

Exports  and  import$  {Skagit  River). 


Class  of  goods. 

Exports. 

Imports. 

Qoautity. 

Value. 

Quantity. 
T(mt. 

Value. 

Grain 

Tons. 
5,300 
9,800 

$106,000 
68.600 

Hay           

Merchandise.......... 

3,000 

$144,000 

Salmon  (f^'eeb)  .........................f«...r--^,-,,..,. 

500 

40,000 

Total 

15,600 

214.600 

3,000 

144,000 

On  the  Snohomish  and  Snoqnalmie  rivers  6  steamboats  are  engaged  in  traffic. 
During  the  past  year  they  carried  1,910  plCssengers  and  7,906  tons  of  freight,  con- 
sisting of  general  merchandise  and  farm  produce. 


REPORT  OF  B.  H.  JRFFERBON,  MASTER  OF  SNAG  BOAT  "  SKAGIT." 

Snohomish,  Wash.,  July  IS,  189?. 

Sir:  I  have  the  honor  to  submit  the  following  annual  report  of  operations  of  the 
United  States  snag  boat  Skagit  At  improvemeut  of  Puget  Sonnd  and  tributary  waters 
for  the  fiscal  year  ending  June  30,  1897 : 

During  the  first  part  of  this  year  the  snag  boat  was  not  put  in  commis.«iion,  on 
account  of  her  hull  being  old,  rotten,  and  unsafe  for  hard  work,  and  because  it  was 
contemplated  buildine  a  new  hull.  During  this  period,  though,  two  or  three  trips 
were  made  by  me  to  the  mouths  of  the  Stillagiiamish  and  Skagit  rivers  with  small 
boat,  and  a  number  of  oomplained-of  obstructions  removed  bv  blasting.  Several 
dangerous  overhanging  trees  were  also  disposed  of  in  Steamboat  Slough,  Skag^it 
River. 

Plaus  and  specifications  for  building  new  hull,  placing  the  old  machinery  in  it  and 
housing  the  same,  were  prepared,  and  on  August  19, 1896,  the  contract  was  awarded 
to  Reed  A  Shephard,  of  Ballard,  Wash. 

On  August  20  the  old  snag  boat  and  property  was  turned  over  to  the  contractors 
and  their  receipt  taken  for  the  same.  On  September  3  the  old  boat  was  towed  from 
her  Dnwamish  River  moorings  to  Ballard. 

On  September  6  the  contractors,  with  a  small  force,  commenced  the  work  of  con* 
strncting  the  new  hull,  which  they  lingered  along  with  till  December  15,  when  the 
contract  was  practically  completed  and  the  new  boat  accepted,  although  some  of  the 
small  details,  such  as  painting,  were  not  finished. 

A  crew  was  shipped,  prox>erty  i¥om  the  old  boat  transferred  to  the  new  one,  sup- 

Slies  taken  on  board,  and  on  December  22,  1896,  the  new  boat  left  Seattle  via  the 
tillagnamish  for  the  Skagit  River  to  commence  work.    Part  of  the  22d,  23d,  and 
24th  was  spent  clearing  obitruotions  ttom  the  month  of  the  Btlllagnamish  River, 

HWa  97 ^216 
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On  the  24tli  work  was  oommenoed  on  the  Skagit,  and  continued  there  nntil  January 
10, 1897.  On  January  11  a  trip  was  made  to  Hat  Slongh,  and  that  stream  m&de  safe 
for  navigation.  On  Jannary  14  returned  to  the  Skaffit  and  worked  nntil  the  18th,  on 
which  date  the  snag  boat  left  the  Skagit  for  the  Duwamish  River,  working  there 
under  unfavorable  conditions  nntil  the  25th,  on  which  date  the  boat  returned  to  the 
Skagit  River,  the  water  in  the  Duwamish  being  too  high  for  profitable  work.  On 
the  way  to  the  Skagit  one  duy's  work  was  done  at  the  mouth  of  the  Stillaguaniish 
River,  after  which  work  was  proseontod  on  the  Skagit  until  March  31,  when  another 
trip  was  made  to  the  Stillaguamish  for  the  nurpose  of  clearing  the  channel  at  its 
mouth  of  snags  and  Rtnmps  recently  <leposited  there. 

On  April  2  work  was  again  resumed  on  the  Skagit,  and  continued  there  until  June 
14,  when  the  boat  left  for  and  arrived  at  the  Snoh(»mish  River,  where  operations 
were  conducted  to  the  end  of  the  mouth  and  the  fiscal  year. 

During  the  period  accounted  for  above  a  great  deal  of  effective  work  haa  been 
done.  During  the  winter  months,  when  the  water  was  very  low,  the  Skagit  River, 
as  far  up  as  passenger  boats  ply,  was  pretty  thoroughly  cleared  of  old  and  dangerons 
snags  that  can  only  be  seen  and  removed  at  extreme  low  stages.  Complaints  from 
steamboat  men  were  less  numerous  on  account  of  the  good  work  done  by  the  snag 
boat.  During  the  spring  high  water  the  upper  river  as  far  up  as  Lyman  was  gpreatly 
improved  for  the  benefit  of  the  lo^-towiiig  business.  Above  this  point  there  does  not 
appear  to  be  any  present  necessity  of  doing  work,  as  Hiere  are  no  boats  running 
above  there. 

A  great  many  trees  along  the  banks  of  the  Skagit,  in  the  bends  that  are  continually 
washing,  have  been  chopped  and  trimmed  and  cut  in  sections  when  practicable. 
This  work  was  generally  done  when  the  river  was  too  high  for  other  work.  Several 
drift  jams  have  also  been  pulled  oft'  and  floated  away  with  the  current  or  cut  and 
blasted  up  so  that  they  will  float  away  on  next  high  water. 

The  general  impression  with  river  men  is  that  the  Skagit  River  is  now  in  better 
shape  than  they  ever  knew  it  to  be,  but  there  is  lots  of  work  that  can  profitably  be 
done  there  yet. 

The  channel  at  the  two  mouths  of  the  Stillaguamish  has  been  cleared  of  large 
stumps  several  times.  Work  can  be  found  there  most  any  time  the  snag  boat  passes 
that  way,  owing  greatly,  I  think,  to  operations  of  the  logging  boom  at  that  point. 

Hat  Slough,  a  tributary  of  the  Stillaguamish al  River,  has  been  thoroughly  cleared 
of  some  very  large  stumps  and  roots  that  almost  blocked  the  entrance  to  it. 

On  the  Snohomish  River  some  very  efi'ective  work  has  also  been  done  at  points 
between  Everett  and  The  Forks. 

The  new  boat  works  very  satisfactorily^  steers  and  handles  well,  and  shows  no 
evidence  of  weakness. 

Following  is  a  summary  of  the  snag  boat's  operations  for  the  period  stated : 

Snags  and  drift  removed : 

Skagit  River 1,816 

Snohomish  River 216 

Stillaguamish  River 99 

Duwamish  River 25 

Hat  Slough 36 

Total 2,192 

Largest  diameter feet..  10 

Smallest  diameter inches. .  10 

Total  lenffth feet..  49,394 

Trees  chopped : 

Skagit  River 217 

Duwamish  River 63 

Snohomish  River 7S 

Total 348 

Largest  diameter feet..  5 

Smallest  diameter inches..  6 

Total  length feet..  27,477 

Additional  operations  consisted  of  the  usual  amount  of  work  required  to  properly 
care  for  the  boat  and  machinery,  and  to  keep  the  tools,  gear,  and  other  property  in 
good  condition. 

Although  I  have  not  heard  of  any  reduction  this  year  in  the  rates  charged  for 
freight  and  towage  by  reason  of  the  snag  boat's  operations  on  these  rivers,  I  have 
heard  the  steamboat  men  say  they  don't  know  how  they  would  get  along  without  her 

On  the  Skagit  River  there  are  two  regular  boats  running,  one  from  Seattle  to 
Mount  Vernon  and  Avon  via  Stanwood,  on  the  Stillaguamish,  making  three  trips 
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per  week  and  carrying  freifrbt  andpansengers;  the  other  one  doing  a  log-towing  bosi- 
neBsfrom  the  upper  nver,  when  stage  of  water  is  favorable. 

Jobbing  boats  frequently  make  trips  to  the  Skagit  and  neighboring  slonghs  when 
the  crops  of  hay  and  grain  are  being  moved  to  market. 

The  Skagit  Kiver  boats  gonerulJy  do  the  bnRiness  for  the  Stillagnamish  as  well. 

The  Snohomisli  River  has  fonr  regular  boats  plying  on  its  waters,  one  of  them 
making  triweekly  trips  from  Seattle,  one  making  three  trips  daily  between  Everett 
and  Snohomish,  carrying  passengers  and  .small  froiglit,  and  one  making  two  trips 
per  week  between  Snohomish  and  Snoqnahnie  river  ])oint<6,  and  the  other  one  doing 
a  log  towing  and  jobbing  bnsiness.  Other  boats  make  occasional  trips  to  the  river 
with  or  after  freight. 

The  Duwamish  River  has  no  regular  steamer  on  its  waters  :«an  occasional  one  goes 
up  a  short  distance  and  freights  out  some  hay  and  other  produce. 

1  hare  no  means  at  hand  of  getting  any  commercial  statistics  for  these  rivers,  and 
have  always  he  retofore  fonnd  it  a  very  difficult  matter  to  obtain  any  accurate 
fignree  representing  the  amount  of  business  done  by  these  boats,  as  they  do  not 
appear  to  Keep  any  record  of  it  except  in  dollars  and  cents. 

If  statistics  are  required,  I  think  that  the  figures  contained  in  my  report  of  last 
year  can  be  found  with  perhaps  a  little  variation.  I  do  not  think  there  has  been 
much  change  in  the  business  for  this  year.  If  so,  it  is  in  my  opinion  very  slightly 
increased. 

Very  respectfully,  your  obedient  servant, 

E.  H.  Jkfferson, 

Master  of  Snag  Boat, 

Capt.  Harrt  Taylor, 

Corps  of  Engineers,  U,  S,  A. 


SS5. 

IMPROVEMENT  OF  HARBOR  AT  OLYilPIA,  WASHINGTON. 

(For  previous  history,  see  page  512,  Annual  Report  of  the  Chief  of 
Engineers  for  1897.) 

Plan  of  improvements, — It  is  proposed  by  the  plan  of  improvement 
adopted  to  dredge  a  channel  250  feet  wide  and  12  feet  deep  at  the  mean 
of  the  lower  low  waters  from  the  vicinity  of  the  Fourth  Street  Bridge 
to  deep  water  in  Budd  Inlet.  Near  its  inner  end  the  channel  is  to  be 
widened  out  to  500  feet,  so  as  to  provide  a  turning  basin  for  boats 
using  it. 

The  estimated  cost  of  the  work  was  $275,000. 

Results  obtained  during  the  fiscal  year  ending  June  30,  1897, — The 
turning  basin  and  channel  were  enlarged  to  the  full  size  proposed  by 
the  project,  the  basin  deepened  to  10  feet  at  extreme  low  water  through- 
out, and  the  outer  end  of  the  channel,  for  a  distance  of  1,500  feet,  deep- 
ened to  8  feet  at  extreme  low  water. 

The  turning  basin  was  also  slightly  enlarged  by  dredging  a  triangular 
piece  near  its  inner  end  on  the  side  next  the  main  part  of  the  city,  along 
one  of  the  principal  docks,  where  it  was  for  the  manifest  public  interest 
to  do  so. 

Report  of  operations. — Under  a  contract  with  the  New  York  Dredg- 
ing Company,  dredging  was  commenced  November  9,  1896,  and  com- 
l>leted  March  10, 1897.  During  this  time  the  dredge  removed  192,485 
cubic  yards  of  material,  enlarging  the  basin  and  channel  to  their  full 
contemplated  widths,  and  deepening  the  basin  from  0  feet  to  10  feet 
at  extreme  low  water,  and  part  of  the  channel  from  6  feet  to  8  feet  at 
extreme  low  water.  The  Capitol  waterway  was  closed  at  Fourth  street 
by  a  bulkhead,  and  a  large  part  of  the  dredged  material  was  deposited 
behind  this  bulkhead,  making  a  solid  fill.  This  bulkhead  cuts  off  the 
Capitol  waterway  at  Fourth  street  and  turns  the  water  of  the  Deschutes 
Kiver^  which  formerly  emptied  through  the  Capitol  waterway  into  the 
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excavated  basin  throngh  the  Deschutes  waterway,  and  prevents  the 
dei)Osition  of  sediment  from  the  river  in  the  basin  and  channel. 

Recommendations  and  remarks, — The  importance  of  Olympia  lies  in 
the  fact  that  it  is  the  capital  of  the  State.  Tlie  only  commerce  carried 
on  by  water  is  the  local  commerce  between  Olympia  and  other  cities  on 
Pufjet  Sound.  This  local  traffic  is  carried  by  the  ordinary  liffht-draft 
stern-wheel  boats,  and  as  the  depth  and  width  of  channel  and  basin 
already  secured  are  ample  for  the  accommodation  of  this  class  of  boats, 
the  project  is  completed,  as  far  as  the  main  and  immediate  benefit  to  the 
city  is  concerned.  The  projected  depth  is  12  feet  at  ''mean  lower  low 
water."  The  datum  used  in  the  determination  of  the  depths  obtained 
by  dredging  is  ''extreme  low  water."  The  relation  between  these  two 
X>lanes  does  not  seem  to  have  been  established  at  the  time  the  project 
was  made,  but  recent  observations  indicate  that  "extreme  low  water" 
is  about  2  feet  below  "mean  lower  low  water."  Such  being  the  case 
the  project  is  completed,  so  far  as  the  basin  is  concerned.  There  are 
practically  no  boats  plying  in  these  waters,  except  possibly  tow  boats, 
with  a  draft  between  that  of  the  boats  now  running  to  Olympia  and 
that  of  the  deep-draft  coasting  vessels,  20  feet  or  more.  If  the  latter 
class  of  vessels  is  to  be  accommodated,  for  which  there  appears  to  be 
no  reason  at  present,  the  projected  depth  should  be  increased.  If  not, 
the  depths  already  obtained  in  the  basin  an<l  in  the  outer  end  of  the 
channel  will  serve  practically  every  purpose  which  depths  2  feet,  greater 
will.  It  might,  however,  be  of  some  slight  advantage  to  increavse  the 
depth  throughout  the  part  of  the  channel  now  6  feet  deep  to  8  feet,  so 
as  to  have  all  parts  of  the  channel  of  a  uniform  depth.  It  is  also  prob- 
able that  there  will  be  some  shoaling  of  the  depths  already  obtained, 
and  as  it  is  important  to  maintain  these  depths,  an  appropriation  of 
$20,000  is  recommended  as  the  amount  that  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1899, 

Future  operations. — Future  work  will  depend  upon  the  funds  appro- 
priated. 

Money  statement, 

Jnly  1, 1896,  balance  nnexpended $32,091.55 

June  30,  1897,  amoiin  t  expended  during  fiscal  j^ear 29, 017. 43 

July  1,  1897,  balance  unexpended 3,074. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 1(58, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal. year  rnding. June  30, 1899   20,000.00 
Submitted  in  compliance  with  rcniiirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPKOPRIATION8. 

Act  of— 

Jnly  13,  1892 $85,000.00 

August  17,  1894 40,000.00 

June  3, 1896 32,000.00 

Total 107,000.00 


Abstract  of  proposals. 

No. 

Kame  and  address  of  bidder. 

Cubic 
yard. 

Total. 

\ 

Bovem  Drfdflliiflr  Co.x  Seattle  Wash 

Cents. 

$29,350.00 

% 

Keir  York  Digging  Co.,  Kew  York,  N.Y 
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COUMBRCIAL  STATISTICS. 


Olympta  Harbor  is  in  the  collection  district  of  Paget  Sound. 
The  retams  were  furnished  by  Mr.  L.  Willey,  manager  8.  Willey  Steamship  and 
Navigation  Company,  and  are  for  the  calendar  year  18^. 

Exports  and  imparts. 


ClaM  of  goodB. 

Exporte. 

Importa. 

Quantity. 

Value. 

Quantity. 

Value. 

Gnun 

Ton*. 

Tons. 
600 

$10,000 

Hfty 

400 

40 

20,025 

609 

$4,000 

1,000 

57.000 

42,800 

Live  Btoclc 

40 
12,300 
2,183 

1,000 

LiimbcT find  nroducts 

22,500 

Merchandiae 

53,000 

Total 

21, 074 

104,800 

15,023 

86,500 

SS6. 

IMPROVEMENT    OF    WATERWAY    CONNECTING    PUGET 
LAKES  UNION  AND  WASHINGTON. 


SOUND    WITH 


(For  previous  history,  see  page  513,  Aimaal  Eeport  of  the  Chief  of 
Engineers  for  1897.) 

The  river  and  harbor  bill  of  September  19, 1890,  contained  an  item 
directing  the  ai)pointine]»t  of  a  board  of  three  officers  of  the  Corps  of 
Engineers  upon  whom  should  devolve  the  duty  of  selecting  and  sur- 
veying the  most  feasible  location  and  of  estimating  the  expense  of 
constructing  a  ship  canal  to  connect  the  waters  of  Lakes  Union,  Wash- 
ington, and  Sammainish  with  Puget  Sound,  and  appropriating  $10,000 
for  the  necessary  exx>ensed. 

Plan  of  improvement. — The  plan  outlined  in  the  report  of  the  Board 
consisted  in  dredging  a  channel  through  the  flats  of  Shilshole'Bay  from 
deep  water  in  Puget  Sound  to  the  month  of  Salmon  Bay,  and  there 
building  a  lock  to  overcome  the  differences  of  elevation  between  the 
Sound  and  Lake  Union. 

The  lock  with  a  dam  would  bring  the  waters  of  Salmon  Bay  to  the  ele- 
vation of  Lake  Union. 

The  plan  further  provided  for  dredging  in  Salmon  Bay  to  give  the 
requisite  depth  for  a  deep  sea  harbor,  and  for  the  dredging  of  a  canal 
to  connect  Salmon  Bay  with  Lake  Union,  and  the  necessary  dredging 
in  Lake  Union  to  reach  the  head  of  the  lake.  Communication  between 
Lakes  Union  and  Washington  was  provided  for  by  a  canal  with  a  lock 
to  overcome  the  difference  of  elevation  between  the  lakes,  and  by 
dredging  through  the  shallows  of  Lake  Washington  to  deep  water. 

A  variation  of  the  plan  w^as  to  throw  a  dam  across  the  outlet  of  Sal- 
mon Bay  and  dig  a  canal  from  Salmon  Bay  to  Smiths  Cove,  and  there 
dredge  a  channel  to  deep  water  in  Elliott  Bay,  building  a  lock  to  over- 
come the  difference  of  level  between  the  waters  of  Elliott  Bay  and  Lake 
Union. 

The  total  length  of  the  waterway  from  the  inner  end  of  the  lock  nearest 
Lake  Washington  to  the  outer  end  of  the  lock  nearest  Puget  Sound  will 
be  about  6.2  miles  by  the  Shilshole  Bay  route  and  somewhat  less  by  the 
Smiths  Cove  route. 

The  estimated  cost  of  a  double  track  canal,  with  masonry  locks,  and 
including  the  necessary  right  of  way,  was  $2,900,000  by  the  Shilshole 
Bay  route,  or  $3,500,000  by  the  Smiths  Cove  route^  and  of  a  single- 
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track  canal,  with  composite  locks,  and  exclusive  of  any  right  of  wayj 
was  $1,781,167  by  the  Shilshole  Bay  route,  or  $2,316,167  by  the  Smiths 
Cove  route. 

Amotint  expended  during  fiscal  year  ending  June  30, 1897. — No  money 
has  been  available  for  expenditure  on  this  improvement  during  the 
past  fiscal  year,  and  nothing  has  been  done  by  the  United  States. 

Report  of  operations, — In  accordance  with  the  authority  granted  him 
by  the  river  and  harbor  act  of  June  3, 1896,  under  date  of  September 
22,  189G,  the  Secretary  of  War  designated  the  Smiths  Oove  route  as 
the  oue  to  be  followed  from  the  hea4  of  Salmon  Bay  to  Puget  Sound. 

The  act  of  August  17, 189:^,  making  the  first  appropriation  for  this 
improvement  contained  the  proviso  that — 

Ko  part  of  said  amount  shall  be  expended  on  the  improvement  of  the  waterway 
connecting  the  waters  of  Puget  Sound  with  Lakes  Union  and  Washington  until  the 
entire  right  of  way  and  release  from  all  liability  to  adjacent  property  owners  have 
been  secured  to  the  United  States  free  of  cost  and  to  the  satisfaction  of  the  Secretary 
of  War. 

It  having  been  decided  by  the  Comptroller  of  thfe  Treasury  that  none 
of  the  money  appropriated  could  be  used  in  surveying  and  defining  the 
right  of  way  and  lands  and  interests  from  which  releases  would  be 
required,  the  act  was  amended  by  a  clause  in  the  sundry  civil  bill 
approved  March  2, 1895,  authorizing  the  expenditure  of  $5,000  for  the 
purpose. 

Under  date  of  March  8, 1895,  Capt.  T.  W.  Symons,  Corps  of  Engi- 
neers, was  directed  to  proceed  with  the  survey  thus  provided  for.  Cap- 
tain Symous's  report  was  submitted  under  date  of  August  29, 1895,  and 
is  published  in  the  Eeport  of  the  Chief  of  Engineers  for  1896,  pages 
3356  et  seq. 

The  maps  and  other  data  submitted  with  Captain  Symons's  report 
having  been  approved  by  the  Secretary  of  War,  the  county  commis- 
sioners undertook  to  procure  the  lands  and  releases  required.  Con- 
demnation proceedings  were  inaugurated  and  the  necessary  land 
condemned  and  damages  awarded  for  the  part  of  the  canal  from  Lake 
Washington  to  the  head  of  Salmon  Bay,  but  the  title  has  not  yet  been 
transferred  to  the  United  States. 

As  the  river  and  harbor  act  of  August  17,  1894,  provided  for  the 
improvement  of  the  "waterway  connecting  the  waters  of  Puget  Sound 
with  Lakes  Union  and  Washington,"  and  the  only  "waterway"  was 
the  one  into  Shilshole  Bay,  the  survey  authorized  by  the  act  of  March  2, 
1895,  was  limited  to  this  route.  This  survey  cost  the  full  $5,000 
authorized. 

When  the  Smiths  Cove  route  was  designated  by  the  Secretary  of  War 
as  the  route  to  be  followed,  the  county  commissioners  had  the  route 
surveyed  from  the  head  of  Salmon  Bay  to  Smiths  Cove,  and  obtained  the 
same  data  for  this  part  of  the  route  as  was  obtained  for  the  remainder. 
The  maps  and  data  furnished  by  them  were  forwarded  June  25, 1897» 
It  is  the  intention  of  the  county  commissioners  to  proceed  with  the  con- 
demnation of  the  remaining  land  needed  as  soon  as  these  maps  are 
approved  by  the  Secretary  of  War.  If  such  approval  is  given,  the  title 
to  all  the  required  land  will  undoubtedly  be  transferred  to  the  United 
States  before  the  end  of  the  fiscal  year  ending  June  30, 1898. 

Recommendations  and  remarlcs. — As  no  money  has  been  available  for 
work  on  detailed  plans,  no  consideration  has  been  given  them.  It  is 
probable  that  the  title  to  all  the  required  land  will  be  transferred  to 
tbe  United  States  within  a  few  months  and  actual  construction  can  be 
commenced  as  soon  as  proper  detailed  plans  are  prepared.  This  will 
be  »n  undertaking  of  some  magnitude  and,  if  work  is  oommenoed  in 
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advance  of  tbH  completion  of  such  plans,  there  is  a  possibility  of  a 
change  being  required  during  the  coustrnction,  making  unnecessary 
expense  and  eventually  delaying  the  completion  of  the  work.  Such 
consideration  as  I  have  given  the  project  in  a  general  way  induces  me 
to  believe  that  a  complete  revision  of  the  project  and  estimated  cost 
should  be  made  before  work  is  commenced. 

Future  operations. — As  soon  as  the  money  becomes  available  detailed 
plans  will  be  prepared.  The  amount  of  money  that  can  profitably  be 
spent  upon  this  improvement  during  the  next  fiscal  year  depends  upon 
the  time  actual  construction  can  be  commenced.  If  it  is  commenced 
early  in  the  year,  $200,000  can  be  profitably  expended  in  addition  to  the 
amount  on  hand. 

Money  statement 

Julyl,  1896,  balance  unexpended $170,000.00 

July  1,  1897, balance  unexpended 170,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 141, 167. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

Act  of— 

August  17,  1894 $25,000 

Junes,  1896 150,000 

Total 175,000 


SS  7. 

IMPROVEMENT  OF  EVERETT  HARBOR,  WASHINGTON. 

(For  previous  history,  see  page  515,  Annual  Keport  of  the  Chief  of 
Engineers  for  1897.) 

Flan  of  improvement — ^The  plan  of  improvement  adopted  for  this 
work  may  be  generally  described  as  follows: 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a  chan- 
nel from  this  through  the  tide  flats  and  the  Old  River  mouth  to  deep 
fresh  water  in  Snohomish  Eiver,  tbis  channel  being  designed  to  bring 
fresh  water  to  the  harbor  basin  and  to  afford  facilities  for  navigation 
about  the  peninsula  and  into  the  deep  water  bounding  the  peninsula  on 
the  east;  and,  third,  to  protect  and  maintain  this  harbor  and  channel 
across  the  tide  flats  by  a  bulkhead  interposed  between  them  and  the 
open  waters  of  the  sound,  the  bulkhead  to  act  as  a  retaining  wall  for 
the  material  dredged  from  the  harbor. 

The  proper  conduct  of  the  work  required  that  the  bulkhead  for 
retaining  the  dredged  material  should  be  built  previous  to  doing  any 
dredging.  A  map  of  Everett  Harbor  showing  the  plan  of  improve- 
ment was  published  in  the  lieport  of  the  Chief  of  Engineers  for  1895, 
opposite  page  3434. 

The  estimated  cost  of  the  improvement  is  $372,000. 

Results  obtained  during  the  fiscal  year  ending  June  30,  i5P7.— The  retain- 
ing dike,  which  had  been  previously  built  for  a  distance  of  7,980  feet,  was 
extended  a  dii^tance  of  G,450  leet  along  the  bulkhead  line,  and  a  chan- 
nel 50  feet  wide  at  the  bottom  and  6  feet  deep  at  mean  low  water  was 
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dredged  from  the  deep  water  oatside  in  toward  the  deep  water  in  the 
river,  for  a  distance  of  2,885  feet. 

Report  of  operations. — Work  on  the  retaining  dike  was  commenced 
on  October  20,  1896,  under  contract  with  Messrs.  Savage  &  Scofield, 
and  completed  on  March  1,  1897.  During  this  time  there  was  built 
6,456  linear  feet  of  dike,  containing  63,807  linear  feet  of  piles,  4,102 
cords  of  brush,  2,410  tons  of  stone,  107,600  feet  B.  M.  lumber,  and 
10,200  pounds  of  spikes.  The  total  cost  of  the  contract  work  amounted 
to  $11,612.27,  or  $1.80  per  linear  foot  of  dike  constructed.  Eepairs  to 
the  part  of  the  dike  previously  built  were  also  made,  involving  the  use 
of  406  linear  ieet  of  piles,  412  cords  of  brush,  668  tons  of  stone,  4,806 
feet  B.  M.  lumber,  and  600  pounds  of  spikes. 

Dredging  was  commenced,  under  contract  with  the  Few  York  Dredg- 
ing Company,  on  March  13,  1897,  and  completed  March  28,  1897.  The 
amount  of  material  removed  was  32,143  cubic  yards. 

Recommendations  and  remarks. — No  material  benefit  has  resulted  from 
the  work  done  thus  far,  and  none  will  result  until  the  channel  has  been 
dredged  through  the  flats  from  deep  water  outside  to  deep  water  inside. 
Until  the  dike  is  backed  up  with  the  dredged  material,  repairs  will  be 
necessary  with  every  appropriation.  Therefore,  the  longer  the  work  is 
in  completing  the  longer  will  the  benefits  to  be  received  from  it  be 
delayed  and  the  more  the  work  will  cost. 

The  cost  of  the  materials  used  in  the  dike  was  about  the  same  as  here- 
tofore, but  owing  to  the  greater  average  depth  of  water  in  which  the 
dike  was  built  the  cost  per  linear  foot  of  dike  was  considerably  greater. 
This  year,  as  last,  the  work  was  done  in  a  very  satisfactory  manner,  at 
very  reasonable  prices.  Last  year  in  my  annual  report  I  referred  to 
the  fact  that  all  the  low  bids  for  the  work  were  by  local  firms,  and  spoke 
of  it  as  an  evidence  of  the  earnestness  of  the  people  of  Everett  in 
regard  to  the  prosecution  of  the  improvement  of  their  harbor.  This 
year  the  contract  went  to  an  outside  firm,  but  local  bidders  were  close 
competitors,  and  the  scale  of  prices  set  last  year,  I  believe,  had  much 
to  do  with  the  low  bids  received  this  year. 

In  the  collection  of  the  commercial  statistics  for  the  various  works  in 
this  divstrict,  the  more  statistics  there  are  to  furnish  and  the  greater 
amount  of  commerce  there  is  to  report  the  less  trouble  has  been  expe- 
rienced, as  a  rule,  in  the  collection.  The  commercial  statistics  for 
Everett,  which  were  furnished  principally  by  Mr.  F.  H.  Brownell,  vice- 
president  Everett  Land  Company,  were  obtained  with  as  little  trouble 
to  my  office  as  any  in  the  district,  and  the  relative  estimated  cost  of 
the  improvement  and  the  commerce  of  Everett  certainly  makes  a  very 
good  showing. 

An  appropriation  of  $160,000  is  recommended  as  the  amount  which 
can  be  profitably  expended  on  the  project  during  the  fiscal  year  ending 
June  30, 1899. 

Future  operations. — ^The  dike  will  be  repaired  and  added  to  from  time 
to  time  as  may  be  necessary,  and  the  dredging  continued,  so  as  to  give 
such  relief  to  shipping  as  the  funds  will  permit. 

Money  statement. 

July  1,  1896,  balance  unexpended $20,012.01 

June  30, 1897,  amount  expended  during  fiscal  year 19, 220. 24 

July  1,  1897,  balance  unexpended 791.77 

{Amount  (estimated)  required  for  completion  of  existing  project 342,000.00 
Amount  that  can  beproiitubly  expended  in  fiscal  year  end ine  June 30, 1899  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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▲PPROPRIATlONa 

Act  of— 

Aiiga8tl7,1894 $10,000 

June  3,1896 20,000 

Total 30,000 


AhBtraot  of  praposaU, 


Ko. 

Name  and  address  of  bidder. 

Piles 
foot). 

Lam- 
B.  M.). 

Spikes 

(per 
pound). 

Brush 
(per 
cord). 

Stone 
(per 
ton). 

Total 
for  dike 
work. 

DredR- 
ing(per 
cubic 
yard). 

1 
2 
3 

4 

Savage  St  Scoileld,  Olympla,  Wash. . . 
Pacific  DredgiDg  Co.,  Taooma,  Wash . 
Everett  Terminal  Co.,£Terett,  Wash. 
New  York  Dredging  Co.,  New  York, 

Cents. 
5 

7i 
H 

$7.60 
8.26 
7.70 

11.00 
8.00 

Genu. 
3 
8 
8 

4 

H 

$1.30 
1.46 
1.36 

2.49 
1.36 

Cents. 
82 
76 
03 

88 

96 

#11, 074. 00 
11,965.00 
11,667.60 

17,880.00 
11,882.00 

Cents. 
23 

a29 

5 

J.  J.Maney,Evei«tt,  Wash 

a  Fourteen  cents  if  awarded  contract  for  dredging  at  Olympia  Harbor. 


COMMERCIAL  STATISTICS. 


Eyerett  is  in  the  collection  district  of  Puffet  Sound  and  is  a  subport  of  entry. 
The  following  returns  were  principally  furnished  by  Mr.  F.  H.  Brownell,  vice- 
president  of  the  Everett  Land  Company,  and  are  for  the  calendar  year  1896 : 


SHIPPING. 


There  are  five  seagoing  steamers,  of  the  propeller  type,  with  an  aggregate  ton- 
nage of  9,261  tons,  and  20  Sound  and  river  steamers,  mostly  of  the  stem- wheel  chiss, 
with  an  aggregate  tonnage  of  2,596  tons,  that  are  engaged  in  the  Everett  commerce. 
The  maximum  draft  of  the  steamers  is  24  feet. 


ExparU  and  imp<n't§  (water  ahipmentt). 

Class  of  goods. 

Exports. 

Imports. 

Quantity. 

Value. 

Quantity. 

Value. 

fiaUioB 

Tims. 
8,000 

$10,600,000 

Tons. 

Coal  and  coke 

9,800 

$63, 220 

Fish 

276 
260 
650 
700 

18,760 
3,000 

13,000 
6,660 

Fmit  and  vegfttrables 

6.260 

2,600 

900 

12,228 

62,600 

Grain  and  fe& 

60,000 

Hay 

8,100 

Lime  rook 

24,466 

Lumber  and  prod  nets 

12,494 

64,069 

Mflobinery  and  implwiieuts ..r 

1,112 
13,650 
70,640 

61,162 

Merchandise,  general r 

682,600 

Iflpneilaneous 

700 
8,164 

7,000 
221,480 

706, 400 

Vans.wir* ,,  .                 .      .        ...... 

Or*..'. 

68,342 

2,676,434 

Paper 

3,260 

270,000 

Snlphnr 

300 
1,832 

8,760 

Wlrerods 

73,280 

Total 

24,483 

11, 098, 039 

186,064 

4, 286, 892 

The  Everett  smelter  ships  all  of  its  bullion  by  steamer  to  the  refinery  at  San 
Francisco,  Cal.  That  item  of  export  includes  the  total  bullion  realized  from  ore 
shipped  to  the  smelter  from  all  sources,  uamelv,  Monte  Cristo,  Rossland,  Idaho, 
British  Columbia,  Montana,  and  from  all  points  from  which  ore  comes  by  rail  as  well 
as  that  received  by  vessel  from  Alaska  and  Mexico.  As  much  the  larger  amount  of 
the  smelter's  ore  comes  to  it  by  rail  the  export  of  bullion  realized  far  exceeds  the 
import  of  ore. 

NEW  INDUSTRIES. 


Three  sawmills  and  one  shingle  mill  were  erected  during  1896. 


Digitized  by 


Google 


3450      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

S  S  8. 
IMPROVEMENT  OF  SWINOMISH  SLOUGH,  WASHINGTON. 

(For  previous  history  see  page  616,  Annaal  Report  of  the  Chief  of 
Engineers  for  1897.) 

Plan  of  improvement, — ^The  plan  of  improvement  adopted  is  to  dredge 
a  channel  4  feet  deep  and  100  feet  wide  from  deep  water  in  Saratoga 
Pnsaage  across  Skagit  Flats,  through  the  shoals  of  the  slough  projier, 
and  across  the  flats  of  Padilla  Bay  to  deep  water,  and  to  build  dikes 
in  Skagit  and  Padilla  bays  to  direct  the  ebbing  and  flooding  waters 
through  the  dredged  channels. 

The  estimated  cost  of  the  work  is  $122,000. 

A  report  of  a  snrvey  of  Swinomish  Slongh,  upon  which  the  plan  of 
imi)rovenient  is  based,  is  printed  with  a  general  map  in  House  Ex.  Doc. 
No.  31,  Fifty-second  Congress,  first  session,  and  reprinted  without  map 
in  the  report  of  the  Chief  of  Engineers  for  1892,  pages  2753-2702. 

Maps  showing  parts  of  the  improvement  are  also  published  in  the 
Kei)ort  of  the  Chief  of  Engineers  for  1894,  opposite  page  2616,  and  for 
1890,  opposite  page  3377. 

Jiesuits  obtained  during  the  fiscal  year  ending  June  30^  1897, — ^The 
wattled  dike  in  Skagit  Bay  ha.s  been  repaired;  a  pile,  brush,  and  stone 
dike  coniecting  McGlinns  Island  and  Gallahers  Point  built,  and  a 
channel  dredged  across  the  flat  just  inside  the  "Hole  in  the  Wall." 

Report  of  operations. — Work  on  the  dikes  was  commenced  under  con- 
tract with  Mr.  David  Eutherford  on  October  19, 1896,  and  completed 
June  21,  1897. 

The  first  work  undertaken  was  the  repair  of  the  Skagit  Bay  dikes. 
By  the  time  the  work  was  iairly  started  bad  weather  set  in  causing  a 
suspension  of  the  repair  work  on  the  outside  <iikes  until  si)ring.  The 
constructionof  the  dike  connectingMcGlinns  Island  and  Gallahers  Point 
was  then  taken  up,  but  owing  to  delays  caused  by  stormy  weather, 
unfavorable  tides,  loss  of  plant,  and  other  causes,  the  inside  dike  was 
not  completed  until  June  13,  1897.  Work  on  the  outside  dikes  was 
carried  on  during  favorable  weather  in  the  spring.  Dnring  the  contin- 
uance of  this  contract  there  was  received  and  placed  in  the  various 
dikes  45,596  linear  feet  of  piling,  4,351.2  cords  of  brush,  7,120.9  tons  of 
stone,  110,260  feet,  B.  M.,  lumber,  12,242  pounds  of  spikes,  and  5,986 
p(mnds  of  wire.  The  length  of  the  new  dike  built  between  McGlinns 
Island  and  Gallahers  Point  was  2,745  feet,  and  the  total  cost  of  the 
contract  work  upon  it  was  $11,869.28,  or  $4.32  per  linear  foot.  This 
dike  at  first  was  built  so  as  to  entirely  close  the  passage  to  the  east  of 
McGlinns  Island,  but  it  was  found  that  at  certain  stages  of  the  tide 
there  was  a  dift'erence  of  level  in  the  surface  of  the  water  on  the  two 
sides  of  the  dike  of  about  2  feet.  This  exerted  a  very  heavy  pressure 
on  the  dike,  endangering  its  existence  and  causing  a  tremendous  cur- 
rent through  the  "Hole  in  the  Wall."  A  gap  about  80  feet  in  length 
was  made  in  the  dike  near  the  northern  end  and  the  bottom  of  the  gap 
protected  with  a  mattress.  This  relieved  the  pressure  on  the  dike  and 
reduced  the  current  through  the  "Hole  in  the  Wall." 

Of  the  old  dike  which  was  repaired,  2,129  linear  feet  were  replaced 
by  a  new  dike  consisting  of  two  rows  of  piles  filled  in  between  with 
brush  and  stone,  as  it  was  found  that  the  old  form,  consisting  of  a  single 
row  of  piles  wattled  with  brush,  was  not  sufficiently  strong  to  stand 
the  exposure  at  certain  points. 
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Dred^ng  was  commenced  across  the  flats  inside  tbe  <<Ho1e  in  tlie 
Wall"  under  contract  with  the  New  York  Dredging  Company  on  April 
1,  1897,  and  completed  on  April  18,  1897.  The  amount  of  material 
removed  was  36,017.95  cubic  yards.  The  dredged  channel  was  nearly 
parallel  to  the  dike  extendingi'rom  McGlinns  Island  to  GaHahers  Point, 
and  the  material  taken  from  the  channel  was  deposited  on  the  outside 
of  the  dike.  The  dimensions  of  the  channel  when  completed  were  100 
feet  wide  and  4  feet  deep  at  mean  low  water.  The  currents  are  directed 
by  the  dike  through  this  channel,  and  since  the  dredging  was  completed 
this  channel  has  scoured  out  so  that  for  the  greater  part  of  the  distance 
it  is  7  feet  or  more  deep  at  mean  low  water  and  200  feet  or  more  wide. 
At  the  end  near  the  "Hole  in  the  Wall"  the  depth  has  not  increased 
any,  but  the  action  which  has  thus  far  taken  place  indicates  that  this 
will  also  soon  deepen  to  the  same  depth  as  the  remainder  of  this  channel. 

Recommendations  and  remarJcs. — The  work  done  the  past  year  com- 
pletes the  work  contemplated  by  the  project  as  far  as  Laconner,  the 
principal  town  on  Swinomish  Slough,  and  considerable  immediate  bene- 
fit is  derived  from  the  work  already  done;  but  as  all  the  work  so  far 
done  has  been  on  the  southern  half  of  the  slough,  no  benefit  is  derived 
by  boats  having  their  destination  north  of  laconner. 

The  route  through  Deception  Pass  and  around  the  west  side  of  Fidalgo 
Island  is  a  particularly  dangerous  one,  as  the  island  is  high  and  cuts 
off  the  wind  to  such  an  extent  that  a  severe  wind  may  be  blowing  out- 
side and  but  little  intimation  of  it  felt  on  the  inside.  At  certain  stages 
the  tide  running  through  Deception  Pass  resembles  a  mountain  torrent 
more  than  a  tidal  flow.  On  the  ebb  this  tide  running  into  a  west  wind 
raises  a  dangerously  heavy  sea.  A  boat  once  started  through  the  Pass 
can  not  turn  back,  but  must  go  through  and  meet  whatever  sea  there 
may  be  on  the  outside. 

It  is  therefore  very  desirable  that  the  slough  be  fully  opened  with 
the  least  delay  practicable,  and  it  is  recommended  that  the  full  amount 
to  complete  the  project  be  appropriated. 

Future  operations. — Work  in  accordance  with  the  project  will  be 
extended  north  of  Laconner  as  fast  as  available  funds  permit. 

Money  statement 

July  1, 1896,  balance  unexpended $29,075.26 

June  30,  1897,  amount  expended  during  fiscal  year 26, 905. 51 

July  1, 1897,  balance  unexpended 2,169.75 

{Amount  (estimated)  required  for  completion  of  existinjgf  project 47, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  iiuc  30, 1899    47, 000. 00 
Submitt-ed  in  compliance  with  requirements  of  sections  2  uf  river  and 
harbor  acts  of  1866  and  1867  and  of  sundiy  oivil  act  of  June  4, 1897. 


A1>PROPRIATIOK8 

Act  of— 

July  13, 1892 $2.5,000 

August  17, 1894 25,000 

June  3, 1896 25,000 

Total 75,000 
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Abstract  of  proposals. 


No. 


Name  uid  addreaa  of 
bidder. 


Faciflo  Dredging  Co.. 

TacoTua,  Wash 

J.  J.  Maney,  Everett, 

Waah 

Everett  Terminal  Co., 

Everett,  Wash 

David  Kniherrord,  Ta- 

coma,'Wa8h 

New  York    Dredpinjr 

Co.,  New  York.  N.Y. 
P.    Gibbons,    Beutou, 

Wash 


1 

u 

t% 

l| 

s 

o«« 

(i< 

Hi 

CentM. 

6 

$8.75 

«* 

9.50 

6 

8.00 

7 

10.50 

}  « 

12.00 

11 

12.25  1 

®  » 


OenU. 


Genu. 


3 
8i 

8 
8i 

3 

3 

8* 

8i 

4 

4| 

H 

*l 

^1 


12.35 

1.75 

1.70 

1.74 
2.70 

1.65 


10.70 
.76 


3* 


$13,471.00 
11,971.25 


It 


OenUt. 
24 


.75  i  11,454.00 

.65  :  11,372.00 

.66     15, 789. .W  /  "U 

1.85  ,  17,697.75  j 


I 


$9,000.00 


8.000.00 
11,600.00 


a  If  awarded  contract  for  dredging  at  Olympia  Harbor. 
COMMERCIAL  STATISTICS. 

Swinomish  Slough  is  in  the  collection  distriot  of  Paget  Sonnd.  The  neareat  port 
of  entry  is  Port  Town  send. 

The  following  statistics  were  famished  hy  Mr.  R.  O.  Welts,  of  Lftconner,  Wash., 
for  the  calendar  year  1896 : 

SHIPPING. 

Seventeen  steamhoats  are  engaged  in  traffic  with  this  port,  the  maximnni  draft 
heing  aboat  7  feet. 

Exports  and  imporjts. 


Class  of  goods. 

Exports. 

Imports. 

Quantity. 

Value. 

Quantity. 

Value. 

Bntter    

Tons. 
100 
25 

$30,000 
10,000 

Ton*. 

Oahl>afre need  ...^-.r^ t r 

100 

$1,000 

KK£8       

50 

3,100 

15 

30.100 

15,000 

10 

100 

100 

4,000 

6,664 

206,000 

500 

602,000 

140,000 

2, 000 

20,000 

6.000 

21,000 

Ffth   

Frnit     

20 

1,000 

Grain --• 

Hav 

Hides      

Hops 

Live  stock 

50 
8,625 
1.160 

2.500 

Lumber  and  nroducts....... 

58  000 

'MAt^h&n«1iHn                                                     -..           

103,000 

^fftiB  dressed      .......     .......... 

500 

60.000 

600 

60,000 

Ve"'<*l  iibles 

1,700 
20 

17,000 
2.000 

\y^\          

Total 

54,820 

1,122,164 

10, 555 

225,500 

No  new  industries  have  been  reported. 


REPORT   OP  MR.  E.  L.  CARPENTER,  INSPECTOR,  IN  CHARGE    OP  WORK  OP  IMPROVING 
SWINOMI8H  SLOUGH,  WASHINGTON. 

Seattle,  Wash.,  June  $6, 1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  improv- 
ing Swinomish  Slough,  Washington,  for  the  fiscal  year  ending  .June  30,  1897. 

The  operations  contemplated  under  the  appropriation  of  $25,000  by  the  river  and 
harbor  act  ol'  June  3,  1896,  were  the  straightening  of  the  channel  between  the  Hole- 
in-the-Wall  and  LaConner,  by  building  a  pile,  brush,  and  stone  dike  from  McGlinns 
Island  to  (^nllihers  Point,  dredging  a  channel  through  the  flats  to  the  west  of  this 
dike,  and  repairing  the  old  wattled  dike  in  Skagit  Bay. 

Dike  building. ^On  October  9,  1896,  a  contract  was  entered  into  with  David  Rath- 


Digitized  by 


Google 


APPENDIX   8  S — ^REPORT   OP   CAPTAIN   TAYLOK.  3453 

erford,  of  Tacoma,  Wash.,  to  make  the  necessary  repairs  to  the  wattled  dike  and  to 
build  the  dike  from  McGIiDns  Island  to  Qallihers  Point. 

Repairs  to  the  wattled  dike.— On  October  19  work  was  begnn  repairing  the  wattled 
dike  and  was  continaed  until  November  11,  1896,  when  it  was  suspended  on  account 
of  the  winter  weather.  Operations  were  resumed  on  April  20,  1897,  and  brought  to 
a  close  on  June  21,  1897. 

Three  dikes,  respectively,  804, 906,  and  420  feet  long  were  built.  For  the  first  two 
of  these  dikes  the  wattling,  where  there  was  any,  was  pulled  off  the  piles,  and 
wherever  possible  these  piles  were  used,  but  where  they  they  were  baalv  out  of 
line  or  too  low  they  were  pulled  out  or  cut  off  and  new  ones  driven  in  their  place. 
A  row  of  piles,  6  feet  apart  and  4  feet  from  the  old  piles,  were  driven  and  a  dike  of 
brush  and  stone,  similar  to  the  Gallihers  Point  dike,  constructed;  a  mattress  32  feet 
wide  and  three  fascines  thick  being  used  for  the  first  dike,  and  a  mattress  16  feet 
wide  and  three  fascines  thick  for  the  second  dike.  In  the  third  dike,  420  feet  long, 
the  wattling  was  in  good  condition,  but  the  bottom  had  cut  away  leaving  the  wat- 
tling hanging  up  on  the  piles  from  5  to  7  feet  from  the  bottom.  The  wattling  was 
left  on  and  a  row  of  piles  driven  4  feet  i^om  the  wattled  dike  and  6  feet  apart,  the  space 
between  the  rows  of  piles  being  filled  with  brash  and  stone  up  as  far  as  the  bottom 
of  the  wattling,  a  brush  mattress  being  sunk  on  the  channel  side  of  the  dike. 

The  number  of  piles  driven  for  the  three  dikes  was  463;  the  average  penetration, 
19  feet;  the  weight  of  the  pile  driver  hammer,  3,760  pounds;  the  average  number 
of  blows  per  pile,  16;  the  greatest  number  54  aud  the  least  number  4. 

Marker  piles  were  driven  on  the  channel  aide  of  the  dike  100  feet  apart  and  16  feet 
from  the  dike.    They  have  an  average  elevation  of  20  feet  above  high  water. 

The  following  table  shows  the  quantities  of  materials  used  and  the  cost : 

1,072.9  cords  brush,  at  $1.74  per  cord $1,866.85 

1,343.23  tons  stone,  at  55  cents  per  ton 738.78 

,  2,072  pounds  wire,  at  3^  cents  perponnd 72.52 

17,972  linear  (V-et  piling,  at  7  cents  per  foot 1,258.04 

5,060  pounjls  spikes,  at  3^^  cents  per  pound 177. 10 

46,900  feet  B.  M.  lumber,  at  $10.50  per  M 492.45 

Making  total  cost,  exclusive  of  inspection 4,605.74 

And  tlie  cost  per  linear  foot,  $2.16. 

■^  Mc'i linns  hiand — (iuUiherg  Point  Dike, — The  construction  of  this  dike  was  begun 

November  21,  18iK5,  and  finished  .June  16,  1897.     Its  length  is  2,745  feet. 
Where  the  dike  crossed  the  Swinomish  Slout^h  channel  the  iiiles  were  driven  6  feet 

^  apart  each  way,  but  where  it  crossed  the  fiats  the  distance  between  the  two  rows  of 

piles  was  decreased  to  4  feet  and  the  distance  between  the  piles  in  the  rows  increased 
to  8  feet. 
The  length  of  the  flat  section  is  1,506  feet,  the  north  channel  section  530  feet,  and 

V  the  south  channel  section  709  feet. 

At  first  mattresses  two  fascines  thick  and  16  feet  wide  were  used,  but  these  were 
found  insufiicient,  and  for  the  flat  section  and  north  channel  section  the  thickness 
was  Increased  to  3  fascines,  and  the  width  to  32  feet  on  the  south  channel  section, 
where  great  difficulty  was  experienced  in  holding  the  dike,  as  on  the  ebb  tide  the 
water  wonhl  bank  up  on  the  east  side  of  the  dike  and  cut  under  the  mattress.  It 
was  finally  found  necessary  to  increase  the  mattress  width  to  48  feet. 
The  damming  off  of  the  channel  between  McGlinns  Island  and  the  mainland 

1^  caused  a  very  swift  current  through  the  Hole-in-the-Wall  and  on  the  flood  tide  a 

difl'erence  in  the  height  of  the  water  on  the  two  sides  of  the  dike  of  from  8  inches 

^'  to  2  feet.     On  April  16,  when  the  difference  in  the  height  of  the  water  on  the  two 

sides  of  the  dike  was  2  feet,  a  break  78  feet  long  occnred  72  feet  from  the  north  end 

>  of  the  dike.    To  reduce  the  current  through  the  Hole-in-the-Wall,  this  break  waa 

i^  not  repaired,  and  as  the  mattress  did  not  break  up  it  was  loaded  heavily  with  stone 

y  and  left  as  a  sill.    There  is  20  feet  of  water  in  this  gap  at  mean  lower  low  water. 

The  number  of  piles  driven  for  the  dike  was  820;  the  average  penetration,  flat 
section  16  feet,  channel  sections  23.5  feet.  The  weight  of  the  pile-driver  hammer  was 
3,760  pounds;  the  average  number  of  blows  per  pile  19,  greatest  number  172,  least 
number  6. 

\^  Quantities  of  materials  and  cost: 

3,278.3  cords  brush,  at  $1.74  per  cord $5,704.24 

.f                 5,777.67  tons  stone,  at  55  cents  per  ton 3,177.72 

''                   27,624  linear  feet  piling,  at  7  cents  per  foot 1, 933. 68 

^^                 3,914  pounds  wire,  at  3^  cents  per  pound 136.99 

.                  7,182  pounds  spikes,  at  3i  cents  perponnd 251.87 

,'                 63,360  feet  B.  M.  lumber,  at  $10.50  per  M 666.28 

:>  Making  total  cost  of  dike,  ezclnsl re  of  inspection 11, 869. 28 

^ '  And  the  oott  p«r  linear  foot,  $4.82. 
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Dredging, — A  contract  was  entered  into  with  the  New  York  Dredging  Company  on 
October  16,  1896,  to  dredge  a  channel  across  the  flats  from  deep  water  in  the  Hole-in- 
the-Wall  to  deep  water  off  Gallihers  Point,  at  20  cents  per  onbic  yard. 

The  dredger  arrived  March  31  and  began  work  April  1,  ISiH,  at  the  south  end  of 
the  cat,  working  north. 

Considerable  diffici^ty  was  experienced  during  the  ebb  tide  by  the  channel  filling 
in  around  and  behind  the  dredge.  After  every  ebb  tide  the  dredge  was  compelled 
to  set  back  from  40  to  100  feet  to  maintain  the  required  depth. 

The  length  of  the  cut  was  1,925  feet  and  required  width  on  the  bottom  100  feet, 
with  a  depth  at  mean  lower  low  water  of  4  feet.  The  cut  as  made  by  the  dredge  was 
from  105  to  125  feet  wide  on  the  bottom,  and  for  1,200  feet  north  from  the  south  end 
was  from  4^  to  5i  feet  deep,  the  remaining  725  feet  being  8  feet  deep.  The  out  was 
finished  April  18, 1897. 

Previous  to  the  arrival  of  the  dredge  a  survey  was  made  to  determine  the  amount 
of  material  to  be  excavated,  as  all  of  the  cut  except  the  extreme  ends  went  bare  at 
low  water  the  channel  was  cross  sectioned  every  20  feet  by  instrnmental  or  water 
levels.  The  amount  of  excavation  was  found  to  be  36,017.95  cubic  yards.  Owing  to 
the  continual  refilling  of  the  channel  and  the  extra  depth  and  width  cut  the  amount 
of  material  removed  was  probably  not  far  from  65,000  cubic  yards.  The  excavated 
material  was  deposited  against  the  dike  on  the  east  side,  the  fill  being  carried  up 
to  the  waling.  The  material  removed  was  sand  and  weighed  2,260  pounds  per  cubic 
yard. 

The  cost  of  the  dredging,  exclusive  of  inspection,  was  $7,203.59. 

Present  condition. — As  soon  as  the  channel  was  cat  it  began  to  widen  and  deepen 
and  at  present  it  is  from  200  to  250  i'eot  wide  and  7  feet  deep.  The  sand  washed  out 
in  this  widening  process  settled  in  the  Hole- in-the-W all  where  it  has  formed  a  bar. 
This  bar  first  formed  about  200  feet  north  of  the  south  end  of  the  dredged  channel, 
it  slowly  moved  sonth,  and  at  present  is  in  the  HoIe-in-the-Wall  about  midway 
between  the  point  of  rocks  on  the  Fidalgo  Island  side  and  the  red  light  on  McGlinna 
Island.    It  has  about  2  feet  of  water  on  it  at  mean  lower  low  water. 

Condition  of  previotu  work. — Upon  a  recent  examination  of  the  dredged  channel 
between  Laconner  and  the  Seattle  and  Northern  Railroad  Bridge  it  was  found  to  be 
in  good  condition,  no  shoaling  being  noticed. 

The  pile  dike  between  Goat  and  Ika  islands  is  also  in  good  condition,  no  drift  has 
collected,  but  the  small  channels  crossing  its  line  have  filled  up. 

The  dredged  channel  in  Skagit  Bay  shoaled  up  considerably,  caused  by  the  breaks 
in  the  wattled  dike.  Now  that  these  breaks  have  been  repaired,  it  is  probable  that 
the  old  depths  will  be  regained. 

Surveys. — In  April  a  survey  was  made  of  the  dredged  channel  and  the  Hole-in-the- 
Wall. 

In  May  a  survey  of  Skagit  Bay  was  made  between  the  end  of  the  wattled  dike  and 
deep  water  in  Saratoga  Passage. 

The  notes  of  neither  of  these  surveys  have  as  yet  been  platted. 

Completion  of  project. — The  original  plan  for  the  improvement  of  Swinomish 
Slough  provided  for  a  channel  100  feet  wide  at  the  bottom  and  4  feet  deep  at  mean 
lower  low  water,  extending  from  deep  water  in  Skagit  Bay  across  Skagit  Bay  Flats, 
through  Swinomish  Slough,  and  across  Padilla  Hay  Flats  to  deep  water  in  the  latter 
bay.  Under  the  appropriations  of  July  13, 1892,  August  17, 1894,  and  June  3,  1896, 
the  project  has  been  completed  to  the  extent  of  dredging  21^745  feet  of  channel,  build- 
ing 6.200  feet  of  wattled  dike  in  Skagit  Bp«y,  putting  in  a  pile  dike  between  Goat  and 
Ika  islands,  and  building  a  pile,  brush,  and  stone  dike  between  McGlinns  Isliind 
and  Gallihers  Point. 

I  estimate  to  complete  the  project  the  following  amounts  of  dredging  and  dike 
building  will  be  required : 

Dredging: 

Skagit  Bay cubicyards..  $42,000 

Padilla  Bay do....  104,000 

Swinomish  Slough do....     32,000 

Total do....  178,000,  at  16  oentB=:  $28, 480 

Dike  building: 

Brush  dike,  Padilla  Bay,  5,400  feet,  at  $1 6^400 

Pile,  brush,  and  stone  dike — 

Telegraph  Slough,  485  feet 1,000 

Skagit  Bay,  3,770  feet 10,400 

45,280 
Contingencies,  etc.,  10  per  cent 4^S28 

Total 49,808 
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Future  operations, — I  would  recommend  that  the  next  appropriation  that  bccomen 
aTaiJable  be  spent  in  drcdfj^ing  a  channel  through  Padilla  Bay  Flats  and  cutting  off 
the  point  near  Whitney's  barn. 

There  is  still  about  700  feet  of  the  wattled  dike  that  needs  repairing.  The  wat- 
tling is  badly  broken  up  and  a  good  deal  of  it  haH  gone  out,  leaving  the  average 
height  of  the  wattling  for  this  700  feet  only  about  2  feet  above  mean  lower  low 
Avater.  I  estimate  to  repair  this,  by  putting  in  a  pile,  brush,  and  stone  dike,  would 
cost  $1,850. 

Very  respectfully,  your  obedient  servant, 

£.  L.  Ca£P£NT£R,  Inspector, 

Capt.  Harhy  Taylor, 

Corps  of  Engineers, 


SB  g. 


IMPROVEMENT  OF  COLUMBIA  RIVER  FROM   ROCK   ISLAND  RAPIDS  TO 
FOSTER  CREEK  RAPIDS,  WASHINGTON. 

Description  of  origiyial  condition, — This  portion  of  tlie  river  is  80  miles 
in  length.  It  flows  throuffh  a  deep  canyon  with  an  average  fall  of  2.2 
feet  per  mile.  The  river  has  sufficient  water  for  all  purposes  of  navi- 
gation, and  the  only  difficulties  in  the  way  of  navigation  are: 

1.  The  generally  swift  currents; 

2.  Rocks  here  aud  there  which  occupy  dangerous  positions;  and 

3.  The  rapids  at  the  Methow,  Entiat,  and  Wenatchee  rivers. 

The  river  is  navigated  from  the  mouth  of  the  Okanogan,  which  is 
practically  at  Foster  Creek  Rapids,  down  to  Wenatchee,  where  connec- 
tion is  made  with  the  Great  Northern  Railroad. 

Flun  of  improvement, — A  survey  with  project  for  improvement  of  this 
portion  of  tlie  river  has  been  made  and  was  the  subject  of  a  special 
report  by  Capt.  T.  W.  Symons,  Corps  of  Engineers,  May  22,  1895,  but 
has  not  yet  been  finally  adopted. 

In  the  meanwhile  a  temporary  project  of  improvement  was  made, 
based  upon  a  preliminary  examination.  The  project  contemplated  the 
removal  of  obstructive  rocks  at  Rocky  Reach  and  Methow  Rapids  and 
at  such  other  places  as  may  be  found  necessary.  Also,  to  put  in 
"dead  men"  or  other  suitable  anchorages  as  points  of  support  for  lining 
up  at  Entiat  aud  Methow  Rapids  and  to  put  in  a  timber  boom  at 
Entiat  Rapids.  This  boom  was  designed  to  enable  boatmen  to  carry  a 
line  to  a  "dead  man"  located  on  an  island  conveniently  situated  for 
boats  lining  up  over  the  rapids. 

The  work  done  under  the  temporary  project  was  carried  on  in  accord- 
ance with  the  authority  granted  by  the  river  and  harbor  act  of  August 
17,  1894,  which  authorized  the  use  of  the  unexpended  balance  of  the 
appropriation  for  the  improvement  of  the  Columbia  River  between  the 
head  of  Rock  Island  Rapids  and  the  foot  of  Priest  Rapids,  Washington. 

The  money  available  at  the  time  the  above  authority  was  granted 
having  all  been  expended  prior  to  June  30, 1896,  and  no  further  appro- 
priation having  been  made,  no  work  has  been  done  during  the  past 
year. 

Recommendations  and  remarks. — Tlie  funds  available  for  this  work 
have  been  exhausted,  and  as  it  has  been  the  subject  of  a  special  survey 
and  report  and  no  appropriation  has  since  been  made  it  is  not  consid- 
ered necessary  to  make  any  recommendation  in  regard  to  future  appro- 
priations, and  no  more  reports  will  be  submitted  unless  further  appro- 
priations are  made. 
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Money  statement. 

Jnly  1, 1896,  balance  unexpended $2.00 

Jane  30,  1897,  amount  expended  during  fiscal  year 2.00 

Appropriation.—TYie^  river  and  harbor  act  of  August  17, 1894,  con- 
tained the  following  item : 

The  Secretary  of  War  may,  in  bis  discretion,  expend  the  unexpended  balance, 
eight  thousand  two  hundred  and  ten  dollars  and  ninety- two  cents,  of  the  appropria- 
tion heretofore  made  for  the  improvement  of  the  Columbia  River  between  the  head 
of  Rock  Island  Rapids  and  the  foot  of  Priest  Rapids,  Washington,  for  the  building 
of  a  suag  boat  for  use  on  the  Columbia  River  between  Rock  Island  Rapids  and  Fos- 
ter Creek  Rapids,  and  for  such  other  work  as  may  be  necessary  for  the  improvement 
of  navigation  of  said  river  within  the  above-named  limits. 

At  the  time  of  the  passage  of  the  bill  this  amount  had  been  reduced 
to  $8,005.20. 


COMMERCIAL  STATISTICS. 

The  following  information  relative  to  the  commerce  of  this  portion  of  the  Colom- 
bia River  was  furnished  by  Mr.  W.  R.  Pro  well  and  E.  L.  Hallenbeck,  secretary  of 
the  Columbia  and  Okanogan  Steamer  Line. 

The  new  line  now  extends  from  Wenatchee  to  Johnson  Creek,,  on  the  Okanogan 
River. 

The  transportation  during  the  past  fiscal  year  was  as  follows: 

Freight  carried tons..  5,500 

Number  of  passengers  carried l^dOO 

The  freight  consisted  of  general  merchandise,  grain,  and  ore. 

The  amount  of  freight  carried  during  the  previous  year  was  6,000  tons. 

NEW  INDUSTRIES. 

Two  Btftmp  mills  and  a  cyanide  plant  have  been  erected  in  the  district  tributary 
to  this  portion  of  the  river  during  the  past  year. 

The  Palmer  Mountain  Tunnel  Company  is  pushing  work  on  the  tunnel  through 
Palmer  Mountain,  and  general  mining  development  has  been  far  greater  than  in  any 
previous  year. 


S  S  10. 


IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON 
AND  WASHlNGrON. 

(For  previous  history  see  page  518,  Annual  Report  of  the  Chief  of 
Engineers  for  1897.) 

Plan  of  improvement. — Previous  to  1877  $120,000  had  been  appropri- 
ated for  the  work  of  improvement  and  had  been  expended  in  surveys 
and  rock  removal  at  the  principal  rapids. 

In  1877  Maj.  J.  M.  Wilson  made  a  project  for  the  improvement  of  the 
upper  Columbia  and  Snake  rivers,  which  consisted  in  the  removal  of 
rock  bowlders  and  rocky  reefs  and  the  scraping  of  gravel  bars  in  the 
Columbia  and  Suake  as  far  up  as  Lewiston.  The  estimated  cost  of 
this  work  was  W32,000. 

The  present  project  or  plan  of  improvement  consists  in  the  removal 
of  bowlders,  gravel  bars,  and  rock  ledges  and  the  construction  of  such 
contraction  works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  yet  been  accurately  deter- 
mined because  of  the  lack  of  full  and  continuous  surveys  and  becanse, 
from  the  nature  of  things,  it  can  not  be,  as  many  of  the  obstructions 
which  it  is  necessary  to  remove  are  continually  recurring. 
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BesulU  obtained  during  the  fiscal  year  ending  June  30,  1897. — The 
dikes  at  Log  Cabin  Rapids,  38  miles  below  Lewiston,  and  at  Wild 
Goose  Island  Rapids,  73  miles  below  Lewiston,  were  completed  and 
the  parts  previously  built  were  repaired. 

Report  of  operations. — Work  on  the  dike  at  Log  Cabin  Rapids  was 
carried  on  during  September  and  the  early  part  of  October,  1896,  and 
on  the  dike  at  Wild  Ooose  Island  during  the  latter  part  of  October 
and  November,  1896.  During  the  time  work  was  in  progress  at  Log 
Cabin  Rapids  480  feet  of  dike  was  built  and  120  feet  repaired  and 
strengthened.  The  amount  of  rock  used  in  the  new  work  was  1,505 
tons  and  in  the  repair  work  200  tons.  At  Wild  Goose  Island  80  feet 
of  dike  was  built  and  141  feet  repaired,  with  a  total  of  602  tons  of  stone, 
l^avigation  at  these  points  was  materially  benefited  by  the  work  done 
during  the  year. 

Full  details  of  the  work  as  to  methods,  cost,  and  results  are  given 
in  the  accompanying  report  of  Assistant  Engineer  J.  M.  Clapp,  who 
had  charge  of  the  work. 

Recommendations  and  remarks. — ^The  importance  of  the  navigation  of 
the  Snake  River  between  Riparia  and  Lewiston  is  continually  increas- 
ing. The  high  plateaux  along  the  banks  of  the  Snake  are  magniMcent 
grain  fields,  and  this  grain  naturally  finds  its  way  to  market  by  the 
river.  Along  the  bottom  lands  of  the  river  valley  are  some  of  the  finest 
fruit  orchards  in  the  Northwest.  It  is,  of  course,  an  absolute  necessity 
that  the  fruit  from  these  orchards  should  be  shipped  without  delay,  at 
the  proper  time,  and  the  boats  which  ply  on  the  river  are  the  only 
means  by  which  this  can  be  accomplished.  These  orchards  are  increas- 
ing in  number  every  year,  and  the  fruit  shipped  out  in  the  last  few 
years  has  been  an  important  part  of  the  freight  carried. 

Some  additional  dike  work  is  required,  and  besides  this  work,  which 
may  be  considered  iairly  permanent,  there  is,  and  always  will  be  required 
on  this  river,  work  of  a  temporary  character,  consisting  of  the  removal 
of  water  and  ice-borne  bowlders  which  lodge  in  the  shallowest  parts  of 
the  channel  and  become  dangerous  obstructions,  which,  even  if  known 
and  avoided,  limit  materially  the  loads  that  can  be  carried  on  the  steam- 
boats plying  on  the  river.  The  work  done  on  the  river  between  Lew- 
iston and  Asotin  in  removing  these  bowlders  has  doubled  the  carrying 
capacity  of  the  steamers  employed. 

The  dikes  should  be  completed  as  soon  as  practicable,  and  it  is  rec- 
ommended that  an  appropriation  of  $20,000  be  made  for  the  upper 
Columbia  and  Snake,  as  this  amount  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1899. 

Future  operations. — It  is  contemplated  to  repair  the  dikes  at  Wild 
Goose  Island  and  Log  Cabin  Rapids  as  often  as  they  may  need  it,  to 
build  such  other  dikes  and  to  do  such  other  work  in  accordance  with 
the  project  as  there  may  be  funds  for. 

Money  statement 

July  ly  1896,  balance  anexpended $6,666.97 

Jane  90,  1897,  amount  expended  during  fiscal  year 3, 898. 92 

July  1, 1897,  balance  unexpended 2,768.05 

{Amount  (estimated)  required  for  completion  of  exietine  project Indefinite. 
Amount  thatcanbe  profitablpr  expended  infiscal  year  ending  Jane  30, 1899    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J  one  4, 1807. 

BNa  97 ^217 
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APPROPRIATIONS. 

Upper  Columbia  River,  act  of— 

Junf  10,1873 $50,000 

Jnno23,1874 20,000 

March  3,  1875 35,000 

Total 105,000 

Upper  Colombia  and  Snake  rivers,  act  of— 

AngnstW,  1876 15,000 

Jane  18, 1878 20,000 

March  3,  1879 30,000 

Jnne  14.1880 15,000 

March  3,  1881 15,000 

Aogust  2,1882 6,000 

July  5,  1884 20,000 

Augusts,  1886 10,000 

August  11,1888 10,000 

September  19,  1890 20,000 

July  13,  1892 15,000 

August  17,  1894 6,000 

June  3, 1896 5^000 

Total 176,000 

Aggregate 281,000 


COMICKRCIAL  STATISTIOS. 

The  commercial  statistics  for  this  improvement  were  furnished  by  Mr.  E.  J.  Rath- 
bone,  superintendent  of  water  lines,  Oregon  Railroad  and  Navigation  Company,  for 
the  calendar  year  1896. 

SHIPPING. 

Three  boats  ply  on  the  river  between  Riparia  and  Asotin  at  times,  engaged  in 
freight  and  passenger  traffic.  They  are  of  the  stem- wheel  class, and  their  registered 
tonnage  is  673.38, 513.92,  and  502.35,  respectively;  draft  of  water  fully  laden  is  4  feet 
6  inches ;  light,  1  foot  9  inches. 

The  total  number  of  passengers  carried  during  the  year  1896  was  2,445.  Up  to 
April  1, 1897,  the  passenger  business  showed  an  increase  of  100  per  cent  over  1896. 


ExporU  and  imparU. 


ClsM  of  goods. 

Bxports. 

Imports. 

Qoanttty. 

Tslne. 

Qnsntitr. 

Vslno. 

Frnit 

1.500 

16,846 

862 

$40,000 
816,027 
84,480 

2VMM. 

Grain  

LiToitock 

liUmbor • 

4,250 
1,272 

918,000 

Merohandise 

U7.980 

"Wool 

142 

28,400 

Total .^,T T.,T,,.. TT-- 

18,860 

419.807 

6,528        li&.«0 

BEPOBT  OF  MR.  J.  M.  CLAPP,  AB8I6TANT  lENGINBBR. 

UNrrBD  Statbs  Enoinskr  Officb, 

Seattle,  Waeh,,  December  £9^  189$, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  "improv- 
ing upper  Columbia  and  Snake  rivers,  Oregon  and  Washington,"  during  September, 
October,  and  November,  1896: 

Briefly  stated,  the  original  project  under  which  this  work  was  done  called  for  a 
channel  in  the  Columbia  River,  b\  feet  deep  at  low  water,  between  the  month  of 
Snake  KlTcr  and  Celilo,  and  a  channel  in  the  Snake  BiTor,  4i  feet  deep  at  low  water, 
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from  its  month  to  Asotin.  Since  the  completion  of  the  Oregon  Railroad  and  Navi- 
gation  Railway  Line  between  Portland  and  Spokane,  the  rivers  below  Riparia, 
Wash.,  have  not  been  navigated  to  any  great  extent,  navigation  having  been  con- 
fined to  that  part  of  Snake  Kiver  between  Riparia,  Wash.,  and  Asotin,  Wash.  Since 
1890  this  stretch  of  river  has  been  the  only  part  which  has  received  aid  from  the 
General  Government. 

Work  daring  the  past  season  was  confined  to  the  bnilding  and  repairing  of  stone 
dikes  at  two  points  in  the  Snake  River  between  Lewiston  and  Riparia.  One  of 
these  points  is  known  as  Log  Cabin  Rapids,  situated  about  38  miles  below  Lewiston; 
the  otner  as  Wild  Goose  Rapids,  and  is  situated  abont  7  miles  above  Riparia.  The 
two  points  are  distant  from  each  other  abont  35  miles. 

LOG  GABIK  I8LAin>  DIKS. 

£ti9iory, — ^The  object  of  the  construction  of  this  dike  was  to  close  np  one  of  the 
two  steamboat  channels  at  this  point  and  concentrate  the  flow  of  water  at  low- water 
season  in  the  other  channel  with  the  hope  that  this  increased  flow  would  scour  out 
this  channel  to  the  desired  depth  and  adjust  it  in  a  more  direct  line. 

Work  was  first  commenced  on  this  dike  December  11,  1892,  and  continued  until 
December  21,  when  the  river  began  to  freeze  np  and  operations  ceased.  During  this 
time  50  feet  of  dike  was  constructed,  the  amount  of  rock  used  being  305  tons. 

On  March  7,  1893,  the  ice  having  disappeared  from  the  river,  work  was  resumed 
and  aeain  suspended  April  25,  1893,  on  account  of  high  water.  During  this  time  70 
feet  of  dike  was  constructed,  the  amount  of  rock  used  being  1,296  tons. 

No  other  work  was  done  on  this  dike  until  September,  189^^  when  operations  again 
started,  and  the  dike  was  completed  October  21,  1896.  Durmg  this  time  480  feet  of 
new  dike  was  built  besides  the  stopping  up  of  several  gaps  in  the  old  work  and  a 
general  crowning  of  the  whole  structure.    The  amount  of  rock  used  was  1,705  tons. 

Detail  of  operaiionBf  1896, — The  plant  used  for  this  work  was  the  property  of  the 
United  States  and  consisted  of  1  quarters  scow,  1  stone  scow,  and  the  necessary 
equipment  of  wheelbarrows,  hammers,  blacksmith  shop,  cooking  outfit,  etc. 

The  work  was  done  by  hired  labor. 

On  September  16,  1896,  I  left  Seattle,  Wash.,  for  Log  Cabin  Island,  Washington, 
under  your  instructions  to  take  charge  of  the  work  of  improving  the  Upper  Colum- 
bia and  Snake  rivers,  Oregon  and  Washington,  at  that  point.  On  September  21  I 
relieved  Mr.  £.  W.  Baughman,  overseer,  of  the  charge  of  this  work. 

On  September  2  a  crew  of  men  was  hired  and  were  engaged  until  September  5  in 
outiitting.  On  this  date  the  crew  with  the  plant  left  Lewiston  for  Log  Cabin 
Island,  floating  thither  with  the  current,  at  which  place  they  arrived  September  8. 
On  September  9  several  deadmen  were  planted  at  diiferent  points  where  needed  to 
fasten  lines  used  in  manipulating  the  stone  scow. 

On  this  date  the  first  load  of  about  40  tons  of  stone  was  taken  to  the  dike. 

Quarry, — The  rock  used  for  the  construction  of  this  dike  was  obtained  from  a 
natural  quarry  located  about  one-half  mile  above  the  dike  and  on  the  opposite  side 
of  the  river.  Angular  rock  of  sizes  varying  in  weight  from  20  to  800  pounds  was 
found  here  in  abundance,  which  had  dropped  from  the  high,  basaltic  bluffs  which 
flank  the  river  at  this  point.  No  blasting  was  done  other  than  to  break  some  of  the 
larger  rooks  into  pieces,  which  were  readily  loaded  on  wheelbarrows  and  grain 
trucks. 

Loading  the  eoow, — ^The  stone  scow  was  moored  at  the  quarry  several  feet  from  the 
shore  line,  whereby  danger  of  grounding  was  overcome.  Three  large  gang  planks, 
18  feet  long  and  2  feet  wide,  were  made  from  the  4  by  12  inch  lumoer  used  for 
launching  purposes  last  spring.  These  strong  planks  were  used  as  runways  for  the 
wheelbarrows  and  grain  trucks  to  carry  the  rock  from  the  quarry  to  the  scow. 
Rocks  from  20  to  200  pounds  weight  were  loaded  b^  the  wheelbarrows,  while  those 
weighing  over  this  were  loaded  with  the  aid  of  a  grain  truck.  Rocks  of  1,000  pounds 
weight  (estimated)  were  loaded  by  this  means. 

Moving  the  ecow  from  quarry  to  dike  and  return, — The  scow  load  of  rock  was  swung 
across  the  river  by  means  of  a  bowline,  one  end  of  which  was  made  fast  to  a  dead- 
man  located  on  the  same  side  of  the  river  and  upstream  from  the  quarry,  and 
the  other  end  made  fast  to  the  bow  timber  head  on  the  starboard  side.  With 
the  aid  of  a  long  oar  or  sweep  the  scow  was  kept  at  an  angle  with  the  current, 
which  forced  her  toward  the  other  shore,  where  the  end  of  the  swing  line  was  made 
fast  to  a  deadman  and  there  freed  from  the  scow.  tYoni  this  point  to  a  point 
within  about  1,000  feet  of  the  dike  the  scow  was  tiiwed  by  the  workmen.  A  strong 
line  was  made  fast  to  a  deadman  planted  here  and  the  scow  dropped  by  slacking 
away  on  the  line  (which  was  passed  round  the  bitts  of  the  scow)  to  a  point  within 
about  250  feet  of  the  dike,  where  another  deadman  was  planted.  The  strong  line 
was  made  fast  to  this  deadman  and  the  scow  dropped  into  the  proper  position  by 
slacking  away  as  before;  care  being  taken  that  a  strain  was  always  kept  on  this 
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line.  After  disoharffing  the  cargo  the  soow  was  retttmed  to  this  last-mentioned  or 
lower  deadman  witii  uie  aid  of  the  capstan.  From  this  point  to  the  deadman, 
where  the  swing  line  was  made  fast,  the  scow  was  towed  by  the  workmen.  The 
empty  scow  was  then  swung  to  the  qaarrv  by  means  of  the  swing  line  which  had 
been  taken  aboard  and  passed  ronnd  the  bow  timber  head  on  the  port  side  in  the 
same  manner  as  the  loaded  scow  was  crossed 

By  September  21, 1896,  7  scow  loads,  aggregating  295  tons,  had  been  placed  into 
this  dike. 

The  work  was  continued  in  the  same  general  manner  nntil  October  21,  on  which 
date  the  dike  was  completed. 

The  crest  of  the  dike  had  a  general  elevation  of  about  2  feet  above  low  water. 
The  width  on  top  averaged  from  2  to  3  feet  with  a  side  slope  toward  the  channel  of 
about  1  on  1,  the  slope  on  the  reverse  side  being  about  1  on  2. 

The  difference  of  elevation  between  the  water  surfaces  above  and  below  the  dike 
yaried  from  4  feet  at  the  upper  end  to  li  feet  near  the  lower  end. 

The  greatest  depth  of  water  crossed  by  this  dike  was  about  7  feet,  the  average 
depth  about  ^  feet. 

Brush  work. — About  1,600  square  feet  of  shore  surface  at  the  root  of  the  dike  was 
covered  about  8  inches  deep  with  loose  brush,  which  was  securely  weighted  with 
rock.  There  was  used  for  this  purpose  about  10  cords,  the  total  cost  of  which  in 
place  was  $13.25,  or  $1.32  per  cord. 

Be$ulU,  ohangeSf  eio. — Since  the  closing  of  the  north  channel  the  currents  in  the 
south  channel  have  become  stronger  and  more  direct.  The  channel  used  by  the 
steamboats  is  much  farther  north  than  formerly.  The  water  has  been  raised  over  1 
foot  on  the  rapids  since  the  dike  was  constructed.  No  lining  was  done  by  the 
steamboats  during  the  past  season.  Reports  of  navigators  are  all  of  a  character  to 
indicate  that  a  great  amount  of  benefit  nas  resulted. 

On  October  22,  the  outfit  was  transferred  to  Wild  Goose  Island,  drifting  thither 
with  the  current,  a  distance  of  about  35  miles.  Next  day  the  work  of  repairing  tJie 
dike  at  this  point  was  begun. 

WILD  Q008B  ISLAND  DIKS. 

HUioiif, — ^The  object  of  this  dike  was  to  close  a  very  crooked  ehannel,  called  the 
south  channel,  and  thereby  concentrate  the  flow  of  water  (below  a  2-foot  stage)  in 
a  straight  middle  channel,  with  the  hope  that  it  would  scour  it  to  a  greater  depth, 
lengthen  the  rapid  at  this  point,  and  lessen  the  current. 

Work  was  begun  on  this  dike  in  August,  1892,  and  suspended  on  account  of  lack 
of  funds  July  30, 1893.  Between  these  dates  work  was  suspended  twice ;  once  on 
account  of  very  low  water  and  again  on  account  of  very  high  water.  The  total 
length  of  dike  constructed  was  about  570  feet. 

Work  done  in  7^^.— The  work  done  during  1896  consisted  of  the  refilling  of  several 
small  shallow  gaps  in  the  dike  itself,  which  had  been  made  by  the  ioe.  and  the  con- 
struction of  a  stone  dike  in  prolongation  of  the  old  work  across  a  cnannel  which 
had  cut  round  the  upper  or  Goose  luand  end  of  the  dike. 

When  work  began,  October  23,  1896,  there  were  seven  gaps  in  the  dike  itself, 
ranging  from  10  to  40  feet  wide,  and  having  a  depth  of  water  pouring  through  them 
varying  from  2  to  5  feet,  besides  a  channel  at  either  end  of  the  dike. 

The  dike  was  repaired  and  raised  so  that  its  crest  stood  at  an  elevation  of  about 
2  feet  above  low  water,  its  full  length,  with  exception  of  the  channel  at  the  lower 
end  and  one  of  the  gaps,  which  is  located  about  150  feet  from  the  lower  end.  The 
former  has  a  width  of  about  15  feet,  and  a  channel  depth  of  about  li  feet  at  low 
water.     The  latter  has  a  width  of  about  40  feet  and  a  low- water  depth  of  about  5  feet. 

On  account  of  shoal  water  in  the  vicinity  of  these  gaps,  it  was  impossible  to 
transport  stone  to  them,  and  they  were  left  unrepaired. 

Seven  gaps,  combining  a  length  of  about  140  feet,  were  refilled  to  the  proper 
elevation,  using  therefor  140.71  tons  of  stone. 

The  dike  built  across  the  channel  at  the  upper  end  of  the  dike  was  built  in  water 
averaging  6^  feet  in  depth.  Its  len^h  is  80  feet.  Eleven  scow  loads  of  stone, 
aggregating  460.72  tons,  were  used  in  its  construction.  In  cross  section  it  is  similar 
to  the  old  dike,  having  a  width  on  top  of  about  2  feet,  a  slope  on  its  upper  side  of 
about  1  on  1.  and  on  the  reverse  side  about  1  on  2. 

Brush  work— A  shore  protection  of  brush  fascines  was  laid  at  the  upper  end  of  the 
dike  and  securely  weighted  with  rock.  A  similar  protection  was  laia  at  the  lower 
end  of  the  dike  and  weighted  with  coarse  gravel. 

^arry. — ^The  stone  used  was  obtained  from  the  south  shore  of  the  river  in  the 
vicinity  of  the  dike.  Desirable  pieces  were  very  scarce,  the  quarry  extending  along 
the  shore  a  distance  of  about  1,200  feet.  The  banaltic  bluffs  which  flank  the  river 
at  this  point  contained  only  a  small  amount  of  suitable  rock  that  was  handy  enough 
to  be  loaded  at  a  reasonable  expense.    About  half  the  rooks  used  were  large  angular 
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pieces  obtained  from  theee  bluffs,  the  remainder  being  the  beach  bowlders  found 
along  the  shore.  The  quarried  pieces  were  used  in  the  bottom  of  the  dike  as  a 
foundation  behind  and  upon  whicn  the  bowlders  were  placed. 

Moving  the  $oaw. — ^The  scow  of  rocks  were  moved  from  the  quarry  to  the  dike  in 
about  the  same  manner  as  at  Log  Cabin  Dilce,  with  the  exception  that  the  capstan 
was  used  to  a  greater  extent,  made  necessary  on  account  of  the  rapid  current  at  this 
point,  which  made  the  work  more  laborions  and  slow.  On  account  of  shoal  water 
the  loads  carried  were  small,  averaging  about  40  tons. 

Be$ult9,  change;  etc, — After  filling  up  the  several  gaps  and  the  channel  at  the 
upper  end  the  surface  of  the  water  on  the  appcr  side  of  the  dike  was  about  2\  feet 
above  the  water  surface  on  the  lower  side.  Tne  water  over  the  rapids  in  the  middle 
channel  was  raised  about  1  foot. 

The  steamboats  asceniled  the  rapids  at  this  point  without  lining. 

On  November  18  the  quarters  scow  and  all  the  equipment  except  some  mooring 
lines,  which  were  left  on  the  stone  scow,  started  for  Lewiston  in  tow  of  the  steamer 
Le¥3i»ton,  arriving  there  at  1.30  p.  m.  November  14.  The  stone  scow  was  towed  to 
Lewiston  later  in  the  month. 

The  property  was  all  overhauled,  checked  up,  stored^  and  turned  over  to  the 
charge  of  Nicholas  Smith,  watchman,  November  20,  1896. 

llie  weather  throughout  the  whole  time  was  most  suitable  for  field  work.  No  time 
was  lost.  What  rain  there  was,  fell  nights  and  Sundays.  The  water  of  the  river 
remained  at  a  practically  uniform  stage.  On  one  occasion  only  did  it  rise  a  few 
inches. 

Summarized  9taUmmiU 


Expenditarea. 


Log  Cabin 
Dike. 


Gootte  Is- 
land Dike. 


Lal)or , 

Supplie8 : 

SabsiHtence 

Hardware,  powder,  eto 

Traveling  ezpeuaes 

Towing  Hcows  to  Lewiston 

Freight,  Ktorage,eto 

Engineering,  ftuperintendence,  eto. 

Total  cost 


fl,14«.06 

836187 
S8.08 
32.  S5 
20.00 
104.10 
250.00 


$581.28 

129.10 
20.00 
27.00 
20.00 
01.87 

150.00 


1,04a  64 


L29 


SUMMARY  OF  WORK, 

Log  Cabin  Dike. 

Work  began  September  1, 1896. 

Work  ended  October  21,  1896. 

Length  of  dike  built,  480  feet. 

Amount  of  rock  used,  1,505  tons. 

Amount  of  rook  used  per  foot,  3.14  tons,  nearly. 

Cost  per  ton  of  rock  in  place,  $1.15,  nearly. 

Cost  per  foot  of  dike,  $3.61. 

Average  depth  of  water,  about  3^  feet. 

Length  of  dike  repaired,  120  feet. 

Amount  of  rock  used,  200  tons. 

Amount  of  rock  used  per  foot,  If  tons. 

Cost  per  ton  of  rock  in  place,  $1.15,  nearly* 

Cost  per  foot  of  repairs,  $1.92. 

Goo9ol9UmADih$ 

Work  began  October  22, 1896. 
Work  ended  November  20, 1896. 
Length  of  dike  built,  80  feet. 
Amount  of  rock  used,  466  tons. 
Amount  of  rock  used  per  foot,  5.76  toni^ 
Cost  of  dike  per  foot,  $9.60. 
Cost  per  ton  of  rock  in  place,  $1.66. 
Average  depth  of  water,  6^  feet. 

Repaid  work* 

Length  of  dike  repaired,  141  feet. 
Amount  of  rock  used,  141  tons. 
Amount  of  rook  used  per  foot,  1  ton. 
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Cost  of  repaira  per  foot,  $1.66. 

Average  height  of  fill,  2  feet. 

All  labor  was  hired  by  the  hour  and  board  furnished. 

Disregarding  the  miscellaneons  items  of  expense  and  taking  into  consideration  only 
the  cost  of  subsistence,  labor,  and  engineering,  the  cost  per  ton  of  rock  in  place  in 
Log  Cabin  dike  was  as  follows: 

In  September $L68 

In  October 78 

The  cost  per  ton  of  rock  in  place  in  Goose  Island  dike  was  $1.11.  The  total  amount 
of  rock  used  altogether  in  the  construction  of  Log  Cabin  dike  is  as  follows: 

Tods. 

From  December  11,  1892,  to  September,  1896 1,601 

From  September,  1896,  to  October  21,  1896 1,705 

Total 8,306 

Total  length  of  dike,  600  feet. 

The  total  amount  of  rook  used  altogether  in  the  construction  of  Wild  Qoose  Island 
dike  is  as  follows: 

Tons. 

Prior  to  October  22, 1896 3,734 

From  October,  1896,  to  November  20, 1896 602 

Total ^336 

Totfd  length  of  dike,  650  feet. 

FUTURB  OPBKATIONS. 

The  project  for  1894  recommended  the  building  of  three  dikes  as  follows: 

(1)  At  Wild  Goose  Island,  estimated  cost $8,078.50 

(2)  At  Log  Cabin  Rapids,  estimated  cost 5,810.00 

(3)  At  Diamond  Crossing,  estimated  cost 9,330.75 

(4)  The  extension  of  the  crib  at  Log  Cabin  Rapids,  estimated  cost 1, 016. 63 

One  and  2  are  now  completed,  save  some  repairs  to  No.  1,  and  a  possible  extension 
of  the  Log  Cabin  dike  after  another  high  water,  the  combined  cost  of  which  should 
not  be  more  than  $1,500. 

No.  3  is  a  troublesome  place,  but  has  always  been  an  easier  place  to  navigate  than 
either  Nos.  1  or  2. 

No  work  has  been  done  at  No.  3  as  yet.  The  proposed  extension  of  the  Log  Cabin 
Crib  I  am  of  opinion  is  unnecessary.  Since  the  construction  of  Log  Cabin  dike  the 
channels  have  so  changed  that  steamers  now  run  several  hundred  feet  awav  from 
the  crib.  A  marked  improvement  in  the  channel  over  these  rapids  has  already 
taken  place. 

Since  this  project  was  outlined,  I  am  of  opinion  the  topography  of  Wild  Goose 
Island  has  so  changed  as  to  necessitate  a  change  in  the  plan  of  improvement  at  this 
point.  The  channel  to  the  south  of  the  island  has  gradually  increased  in  width  and 
depth  until  now  at  very  lowest  water  there  is  a  channel  of  4  feet  (the  1>ottom  of 
which  is  covered  with  large  and  small  bowlders),  where  several  years  ago  it  was 
easily  forded  with  a  team  and  wagon  at  the  same  stage  of  water. 

The  location  of  the  steamboat  channel  should  be  kept  to  the  north  of  the  island. 
To  insure  this  and  also  to  maintain  a  deeper  channel  over  the  rapids  I  respectfully 
recommend  the  construction  of  a  stone  trailing  dike  closing  the  south  or  slongh 
channel  at  its  head.  Such  a  dike  would  have  a  length  of  about  1,200  feet,  in  water 
averaging  about  3^  feet  deep,  and  would  require  about  4,000  tons  of  rook,  which 
could  DC  put  in  place  at  a  cost  not  to  exceed  $1  per  ton. 

BBGAPrrULATION. 

To  recapitulate.  I  would  respectfully  recommend  that  the  following  work  of 
improvement  be  done  on  that  part  of  Snake  River  between  Riparia,  wash.,  and 
Lewiston,  Idaho,  for  the  improvement  of  its  channels  at  the  following  estimated  cost: 

Repairs  to  existing  dikes $1,500 

Stone  dike  to  close  South  Channel,  Goose  Island 4,000 

Stone  dike  at  Diamond  Crossing 9,330 

Care  of  plant  two  years »..    2;  000 

Engineering,  superintendence,  etc.,  10  per  cent 1,688 

Total 18,513' 
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In  addition  to  the  above,  I  believe  it  will  be  necessary  firom  time  to  time  to  remore 
bowlders  which  lodge  at  different  points  in  the  channel,  brought  thither  by  ice,  high 
water,  etc. 

It  is  diflSonlt  to  estimate  about  how  much  would  be  necessary  to  keep  the  channel 
dear  of  these  bowlders,  but  I  should  think  that  $2,500  spent  every  two  years  would 
be  ample  for  this  purpose. 

The  bottom  of  the  river  at  Log  Cabin  and  Goose  Island  rapids  is  a  hard  gravel  of 
yarions  sizes,  compactly  bedded.  It  is  difficult  to  remove  a  single  piece  of  this  gravel 
from  the  bed,  so  firmly  is  it  imbedded  with  sand,  which  appears  to  cement  the  whole 
mass.    It  is  not  a  cement  gravel,  however. 

The  currents  would  be  aided  in  their  work  at  these  points  if  a  heavy  iron  drag  or 
scraper  were  dragged  down  over  the  rapids  sufficiently  to  stir  up  this  hard  bottom 
which  would  then  wash  away.  I  should  think  a  steamer  supplied  with  such  a  con- 
trivance could  be  employed  with  great  benefit  to  the  channel  at  these  and  perhaps 
other  points  for  a  penod  of  about  thirty  days. 

There  is  a  drag  of  this  character  now  at  Lewiston,  the  weight  of  which  is  several 
thousand  poun£,  and  which  has  been  used  before  with  success  on  the  rapids  of 
Snake  River. 

Thirty  days  work  of  steamer,  at  probably  $40  per  day,  $1,200. 

The  total  amount  which  could  be  profitably  ezpiended  on  tne  improvement  of  Snake 
River,  Oregon  and  Washington,  between  Lewiston,  Idaho,  and  Riparia^  Wash.,  is  as 
follows : 

Dike  building  and  repairing $18,513 

Care  of  plant  and  office  expenses  for  two  years 2,000 

Rock  removal  (bowlders) 2,500 

Bar  scraping 1,200 

Total 24,218 

Very  respectfully,  your  obedient  servant, 

J.  H.  Clafp,  AMiittuU  Engimetr. 
Capt.  Habrt  Taylor, 

C€rp$  of  EngiM0&n. 


S  S  XX. 

XMPROVEBIENT  op  COWLITZ  RIVER,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and 
harbor  bill  approved  Jane  14, 1880. 

Description  of  original  condition, — ^The  Cowlitz  is  a  northern  tributary 
of  the  Cjlumbia,  and  joins  the  latter  river  64  miles  above  its  month. 
The  lower  part  of  the  river  was  seriously  obstructed  by  snags  and  bars, 
with  but  little  water  on  them  during  the  low- water  season.  Many  of 
the  bars  were  the  results  of  the  accumulation  of  snags  and  drift. 

Plan  of  improvement. — ^The  original  project  adopted  in  1878  contem- 
plates the  removal  of  sand  bars,  snags,  rocks,  and  other  obstructions 
for  a  distance  of  50  miles  above  the  mouth  of  the  river.  The  cost  of 
the  work  was  estimated  to  be  $5,000,  with  an  additional  annual  expendi- 
ture of  $2,000. 

Besults  obtained  during  the  fiscal  year  ending  June  30^  1897. — ^The  snags 
which  have  lodged  in  the  channel  after  every  rise  in  the  river  have  been 
removed  as  thoroughly  as  possible. 

Report  of  operations. — A  small  party  consisting  of  three  or  four  men 
has  been  kept  at  work  on  the  river  during  the  greater  part  of  the  year, 
when  the  stage  of  the  water  has  been  favorable.  The  party  worked 
with  rowboats  and  removed  the  snags  by  blasting.  In  this  manner 
129  large  snags  and  a  great  number  of  small  ones  were  removed  from 
the  river  during  the  year,  besides  the  leaning  trees  which  were  cut  from 
the  banks  and  which  threatened  to  fall  in  and  become  obstructions.  In 
August,  1896,  the  revetment  below  Toledo  was  repaired  and  every  visi- 
ble snag  in  the  river  below  Toledo  removed.  In  November,  1896,  an 
extraordinary  fireshet  occurred,  and  besides  bringing  in  a  large  number 
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of  snags,  completely  changed  the  channel  in  many  places.  All  the 
work  since  done  on  the  river  has  been  below  Toledo,  in  an  endeavor  to 
get  the  river  back  into  as  favorable  a  condition  for  navigation  as  before 
the  iNovember  freshet. 

A  survey  of  the  part  of  the  river  above  Toledo  included  in  the  limits 
of  the  original  project  was  made  in  September,  1896. 

Becommendatiom  and  remarks. — The  work  on  the  river  below  Toledo 
the  past  year  has  been  of  great  benefit  to  the  commerce  of  the  river, 
although  the  net  result  is  to  leave  the  river  at  the  end  of  this  year  in 
little  or  no  better  condition  than  at  ttie  end  of  last  year.  But  had  it 
not  been  for  the  work  done  this  year  navigation  of  any  sort  at  any 
time  would  have  been  impracticable.  As  it  is,  navigation  is  fairly  easy, 
except  at  extreme  low  water  and  at  a  few  places.  As  the  iN'ovember 
freshet  caused  such  extensive  changes  in  the  channel,  the  survey  of  the 
upper  part  of  the  river  made  previously  has  no  very  great  value  except 
in  a  general  way.  In  a  general  way  it  shows  there  is  too  much  slope  to 
the  river  surface  and  too  little  depth  for  the  greater  part  of  the  stretch 
surveyed  to  permit  of  its  ever  being  made  navigable.  The  bottom  was 
generally  gravelly  and  there  were  no  snags  to  iuterfere  with  naviga- 
tion. Therefore  no  attempt  will  be  made  to  improve  the  river  above 
Toledo  at  present,  but,  as  heretofore,  the  funds  will  be  used  in  keeping 
the  channel  as  clear  as  possible  below  that  place. 

An  appropriation  of  $3,000  is  recommended  as  the  amount  which  can 
be  profitably  expended  on  this  improvement  during  the  fiscal  year  end- 
ing June  30, 1899. 

Future  operatiom. — The  lower  part  of  the  river  will  be  kept  cleared 
of  obstructions  as  thoroughly  as  practicable. 

Money  statement 

July  1, 1896,  balance  unexpended ••...    $3,826.25 

June  30,  ISfiTZ,  amount  expended  during  fiscal  year 2,014. 75 

July  1, 1897,  balance  une^ended 1,311. 50 

July  1, 1897,  outstanding  fiabilitiee 161.00 

July  1, 1897,  balance  available 1,160.50 

(Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amountthatcanbe^rontablyexpendedintisoalyearendinj^JunedO,  1899      3,000.00 
Submitted  in  oomplianoe  with  reouirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 


APPBOPBIATIOiro. 


Aet  of— 

June  14,  1880 $2,000 

March3,1881 1,000 

AuffUit2, 1882 1,000 

Julys,  1884 2,000 

Augusts,  1886 2,000 

AuguBt  11, 1888 3,000 


Aot  of— 

September  19, 1890. .«. $8, 000 

Julyl3,1892 3,000 

August  17. 1894 8,000 

June3,1896 3,000 

Total 28,000 


COMMXRCIAL  STATISnOS. 


The  foUowinir  oommercial  statistics  for  the  calendar  year  1896  were  furnished  by 
the  J.  KeUogg  Transportation  Company: 


SHIPPIKO. 


There  are  fiye  steamers  engaged  in  traffic  on  the  Cowlitz  River,  whose  maximum 
draft  is  4  feet  and  whose  aggregate  tonnage  is  1,521  tons. 

The  tonnage  for  1896  is  much  less  than  heretofore,  but  is  explained  by  the  £Mt  that 
tonnage  for  logs  is  not  given. 

The  number  of  passengers  carried  during  the  year  was  8,385. 
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Exporti  and  imjporto. 

Gkss  of  foods. 

Exporto. 

Importo. 

Qwmtity. 

ValQO. 

Quantity. 

Valae. 

Coml 

Tons. 
840 
123 
642 
1,0m 
1,070 
560 

1,038 
0,840 
12.840 
0,568 

04,200 
8,200 

Tons. 

jrish 

Oraltt ... ..-- 

H»y 

I<iVe  stock 

X/vmnlMMr .. T.-T 

4.000 

0200,000 

Pototoeo 

2,100 
4,819 

21,000 
60,000 

Shindes 

•* m"'^ '"•'•'""••'"•'•"•"'••""' ""•'•""""" 

T«tal 

10,760 

108.070 

4.000 

200.000 

S  S  xa. 


mPROYEMENT  OF  CLEABWATEB  RIVER,  IDAHO. 

Deaeripiion  of  original  condition. — The  only  portion  of  the  Clearwater 
Biver  upon  which  navigatjon  has  been  attempted  is  the  portion  extend- 
ing from  Kamai,  on  the  Middle  Fork,  to  the  month  of  the  river  at 
Lewiston,  a  distance  of  69  miles.  This  stretch  of  the  river  has  an 
average  fall  of  7  feet  to  the  mile,  and  was  obstmcted  by  many  rocks 
scattered  thronghont  the  npper  portion,  and  by  bars  of  bowlders  and 
large  gravel  on  the  lower  portion.  The  controlling  low-water  depth  on 
many  of  the  bars  was  bnt  a  few  inches. 

Pton  of  improvement. — The  original  project  adopted  in  1879  provided 
for  the  improvement  of  the  river  so  as  to  obtain  a  low-water  depth  of 
4ti  feet  to  the  I^orth  Fork  and  of  3  feet  from  the  I^orth  Fork  to  the 
South  Fork  by  the  removal  of  rock  bowlders,  gravel  bars,  and  ledges, 
and  the  construction  of  such  contraction  works  as  might  be  necessary. 

The  estimated  cost  of  this  improvement  was  $34,424. 

In  1883  another  examination  of  the  river  was  made,  and  it  was  found 
that  the  original  estimates  of  the  quantities  to  be  removed  to  obtain 
the  project^  depths,  as  wdl  as  the  unit  costs  of  the  same,  were  too 
low,  and  a  revised  estimate  was  submitted  ([published  in  Report  of 
the  Ohief  of  Engineers  for  1884,  p.  2280),  placing  the  cost  of  the  work 
remaining  at  that  time  to  obtain  the  projected  depth  as  far  as  the 
North  Fork  at  $87,000.  I^o  revised  estimate  was  made  of  the  cost  of 
the  work  above  the  North  Fork. 

In  the  fall  of  1896  a  complete  survey  of  the  river  from  the  junction 
of  the  Middle  and  South  forks  to  the  mouth  of  the  river  was  made. 
As  a  resnlt  of  the  information  obtained  by  the  survey,  the  project  for 
obtaining  a  low-water  navigation  was  abandoned,  and  a  project  for 
obtaining  a  high- water  navigation  substituted. 

The  amount  required  to  complete  the  improvement  needed  in  accord- 
ance with  the  project  for  obtaining  a  high- water  navigation  was  esti- 
mated to  be  $35,000. 

Results  obtained  during  fiscal  year  ending  June  30. 1897. — A  survey  of 
the  river  from  the  junction  of  the  Middle  and  Sonth  forks  to  the  mouth 
was  made,  and  a  number  of  rocks  which  obstmcted  high-water  naviga- 
tion removed. 

Report  of  operations. — During  the  months  of  October,  November,  and 
December,  a  survey  of  the  river  was  made,  and  rock  removal  was 
carried  on  in  accordance  with  a  temporary  project  which  was  submitted 
under  date  of  August  25^  1896,  and  approved  by  the  Ohief  of  Engi- 
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neers,  September  8, 1896.  Daring  the  time  active  operatioDS  were  in 
progress  work  was  scattered  over  aboat  25  miles  of  river,  attention 
being  paid  only  to  the  worst  rocks  at  the  worst  places.  In  this  man- 
ner a  general  improvement  of  the  river  was  effected,  bnt  withont  com- 
pleting the  improvement  at  any  one  particular  place.  The  work  was 
much  interfered  with  by  floods  and  cold  weather. 

Recommendations  and  remarks. — While  a  low-water  navigation  would 
be  very  convenient  for  the  people  living  in  the  country  tributary  to  the 
river,  a  high- water  navigation  will  accomplish  the  main  object  of  the 
improvement  along  the  banks  of  the  river.  This  improvement  can  be 
carried  on  advantageously  only  during  the  fall  of  the  year,  and  from  the 
isolation  of  the  work  and  its  character  it  will  necessarily  be  expensive, 
considering  the  amount  to  be  done,  and  the  expense  may  vary  within 
wide  limits,  depending  on  whether  the  conditions  of  weather  and  water 
are  favorable  or  unfavorable.  The  length  of  time  to  complete  the  im- 
provement is  also  uncertain,  but  with  favorable  conditions  all  the  work 
required  can  be  done  in  two  or  three  seasons  if  the  money  is  available. 

As  it  is  impossible  to  tow  quarter  boats  up  against  the  current  in 
this  river,  and  the  work  can  not  be  carried  on  economically  without 
them,  each  season's  work  must  be  inaugurated  by  the  construction  of 
such  boats,  and  there  is  but  one  place  on  the  upper  part  of  the  river 
where  such  boats  can  be  constructed. 

In  order  that  advantage  may  be  taken  of  any  favorable  conditions 
which  may  develop,  it  is  recommended  that  the  balance  of  $10,000 
necessary  to  complete  the  project  be  appropriated  in  one  sum. 

Future  operations. — Eock  removal  will  be  carried  on  as  may  be 
advantageous. 

Money  statement. 

July  1,1896,  balance  unexpended $25,000.00 

June  30, 1897,  amount  expended  during  fiscal  year 7, 170. 83 

July  1, 1897,  balance  unexpended 17, 829. 17 

{Amount  (estimated)  reqnired  for  completion  of  exiHting  project 10, 000. 00 
Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4^  1897. 


APPROPKIATIOKS. 

Act  of— 

March  3, 1879 $5,000 

June  14, 1880 6,000 

August  2, 1882 5,000 

June  3, 1896 25,000 

Total 40,000 


COMMKRCIAL  STATISTICS. 

The  following  statistics  were  furnished  by  Mr.  E.  J.  Rathbone,  superintendent  of 
water  Unes,  Oregon  Railroad  and  Navigation  Company,  for  the  calendar  year  1896: 

SHIPPING. 

There  are  two  boats  which  ply  on  the  Clearwater  River  at  times,  carrying  freight 
and  passengers.  They  are  of  the  stern-wheel  class,  and  their  registered  gross  ton- 
nage is  539.92  and  502.35,  respectiyely.  Their  draft  of  water,  fully  laden,  is  4  feet 
6  inches;  light,  1  foot  9  inches. 

The  total  number  of  passengers  carried  during  the  year  1896  was  097. 
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Es^porU  and  importi. 


ClaM  of  goods. 

EzporU. 

ImporU. 

Qaantity. 

Yalae. 

QiuuDtity. 

YaliM. 

Gntiii-  --.  ................................................ 

Titnt. 
800 
260 

$16,600 
16,000 

2Viif. 

T-ive  atoclc  .............................................. 

MnmliAii'li^^ r-   

880 

186.000 

-Wood 

1,500 

2.000 

Total 

2.660 

82.600 

860 

86,000 

No  preyions  statistics  for  this  work  have  been  colleoted. 


S  S  13. 

IMPROVEMENT  OF  KOOTENAI  RIVER.  IDAHO,  BETWEEN  BONNERS 
FERRY  AND  THE  INTERNATIONAL  BOUNDARY  LINE. 

The  appropriation  for  this  work  was  made  in  the  river  and  harbor  act 
of  Jone  3,  1896. 

Descripttbn  of  original  condition. — The  portion  of  the  Kootenai  River 
fbr  which  this  appropriation  is  available  is  abont  60  miles  in  length, 
has  a  gentle  current,  and  a  depth  safficieut  for  navigation,  but  was 
obstructed  by  many  snags,  which  had  lodged  in  the  river. 

A  descri])tion  of  this  part  of  the  river  is  published  in  the  Report  of 
the  Chief  of  Engineers  for  1893,  pages  3456-3458. 

Flan  of  improvement — The  plan  of  improvement  is  to  remove  the 
snags  in  the  river  and  the  leaning  trees  on  the  banks  which  are  liable 
to  fall  in  and  become  obstructions. 

The  estimated  cost  of  the  improvement  is  $5,000. 

Kesults  obtained  during  fiscal  year  ending  June  30j  1897. — ^The  worst 
snags  were  removed  from  about  one-half  of  the  stretch  of  river  to  be 
improved. 

Report  of  operations. — In  October,  1896,  an  examination  of  the  river 
showed  that  there  were  over  200  snags  in  the  river  at  that  time.  It  was 
also  found  that  there  were  no  American  boats  on  the  river  adapted  for 
use  in  snag  pulling.  Arrangements  were  therefore  made  for  the  hire  of 
a  barge,  which  was  to  be  specially  built  and  fitted  up  with  hoisting 
machinery  for  the  purpose  of  pulling  the  snags.  Before  the  boat  could 
be  completed  an  enormous  rise  in  the  river,  followed  by  severe  cold 
weather,  caused  work  to  be  suspended  until  spring.  Snag  pulling  was 
commenced  on  March  31, 1897,  as  soon  as  the  river  was  free  from  ice, 
and  continued  until  May  6, 1897,  at  which  time  the  river  had  risen  too 
high  to  permit  of  advantageous  work.  During  the  time  active  work 
was  in  progress  there  were  removed  from  the  33  miles  of  river  next 
below  Bonners  Ferry  159  snags,  ranging  in  length  from  12  feet  to  104 
feet  and  in  average  circumference  from  5  inches  to  3  feet. 

Recommendations  and  remarks. — As  more  than  half  the  part  of  the 
river  to  be  improved  has  been  gone  over  and  more  than  half  the  total 
number  of  snags  which  were  visible  last  fall  removed  and  considerably 
less  than  half  the  appropriation  expended,  it  is  certain  that  the  river 
can  be  thoroughly  cleared  of  the  snags  in  it  at  present  It  is  probable, 
however,  that  other  snags  will  lodge  in  the  river,  and  that  in  the  course  of 
a  few  years  the  work  will  have  to  be  done  over  again.  As  the  appro- 
priation amounts  to  the  estimated  cost  of  improvement,  no  recommen- 
dation is  made  in  regard  to  future  appropriations. 
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Future  operations. — The  remainiDg  snags  in  the  river,  and  any  new 
snags  coming  in,  will  be  removed  as  long  as  there  are  funds  available. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $5,000.00 

Jnne  30, 1897,  amount  expended  during  fiscal  year 2, 163. 03 

Jnly  1,1897;  balance  unexpended 2,836.97 


APPROPRIATION. 


Act  of  June  3, 1896 $5,000 


COMMERCIAL  STATISTICS. 


The  following  returns  for  the  commerce  on  the  Kootenai  River  were  furnished  by 
Capt.  Frank  M.  Luoas,  of  Bonners  Ferry,  Idaho. 

Es^porU  and  impart$. 


CUm  of  goods. 

Bxports. 

Imports. 

Quantity. 

Valne. 

Quantity. 

Value. 

FmltB  and  ToiretAbles 

877 

1 

aoo 

800 
105 

$11,000 

9,000 

4,000 

8,000 

600 

Ton$. 

Fort. 

Ottdn 

Hay 

LuidImt          - --- 

"Mi 40^11an^tl8    ^.......-f..-r,*.T-.Tr ,,,,..,^.,.^ 

10 

$565 

WoodfCOTd  .............................................. 

300 

450 

Total 

1,590 

42,250 

10 

6fS 

No  previous  statistics  have  been  collected  for  this  work. 

The  number  of  entries  of  vessels  was  112,  and  number  of  vessels  eleared  was  112. 
The  number  of  passengers  carried  was  500. 

Two  stem- wheel  and  three  propeller  steamers  ply  on  the  river,  the  maximum  draft 
of  which  is  6.6  feet.    Their  average  tonnage  is  119  tons  net. 


S  S  14. 

IMPEOVEMENT  OP  PLATHEAD  EIVER,  MONTAKA. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  of  June  3,  1896. 

Description  of  original  condition. — The  portion  of  the  Flathead  River 
included  within  the  limits  for  which  this  appropriation  is  available  is 
about  27  miles  in  length.  This  portion  of  the  river  is  of  very  gentle  slope, 
running  with  many  turns  through  a  large  area  of  low-lying  lands,  and 
has  a  minimum  depth  of  about  10  feet,  but  is  obstructed  by  a  large 
number  of  snags  which  have  accumulated  in  the  river. 

Plan  of  improvement. — The  plan  of  improvement  is  to  remove  the 
snags.    The  language  of  the  act  making  the  appropriation  is  as  follows : 

Improving  Flathead  River,  Montana,  ten  thousand  dollars,  which  sum  shall  be 
expended  in  snagging;  trom.  Demersville  to  the  Flathead  Lake,  in  accordance  with 
the  plan  submitted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  eighteen 
hunored  and  ninety-five. 
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ISo  estimate  of  the  cost  of  this  improyement  has  been  made,  and  from 
its  natnre  and  a  lack  of  information  concerning  the  amonnt  of  work  to 
be  doue^  none  can  be  made. 

A  description  of  this  work  is  given  in  the  Report  of  the  Ohief  of  Engi- 
neers for  1895,  pages  3480-3484. 

No  work  has  been  done,  and  nothinghas  been  spent  on  this  improvement. 

Recommendations  and  remarks. — On  account  of  the  local  conditions, 
the  only  season  of  the  year  when  the  work  required  by  this  improve- 
ment can  be  carried  on  ^vantageoosly  is  the  fall.  It  was  planned  to 
begin  work  in  the  fall  of  1896,  bnt  on  acconnt  of  floods,  which  were 
unprecedented  at  the  season  of  the  year  when  they  occurred,  and  severe 
cold  weather  much  earlier  than  usual,  the  plans  were  not  carried  out. 
Work  will  be  started  as  early  in  the  fall  of  1897  as  the  stage  of  water 
will  permit.  Unless  there  should  be  much  greater  difficulty  met  with 
in  the  removal  of  the  snags  than  is  anticipated,  the  available  funds  will 
suffice  to  thoroughly  clear  the  river  of  all  snags  in  it  at  the  present 
time,  and  therefore  no  recommendation  is  made  in  regard  to  future 
appropriations. 

Ko  commercial  statistics  were  collected.  When  application  was 
made  to  persons  interested  in  this  improvement  for  commercial  statis- 
tics it  was  claimed  in  the  replies  that  no  records  were  kept  which 
would  enable  them  to  make  any  estimate  of  the  commerce.  It  seems 
to  be  a  general  rule  in  this  district  that  the  more  commerce  there  is  to 
be  carried  the  more  complete  are  the  records  kept  of  it  and  the  easier 
it  is  to  obtain  full  information  in  regard  to  it. 

Future  operations. — The  portion  of  the  river  to  be  improved  wUl  be 
cleared  of  snags. 

Money  statement, 

July  1, 1896,  balance  nnexpraded $10,000.00 

July  1, 1897,  balance  unexpended 10,000.00 

fAxnonnt  (estimated)  required  for  completion  of  existing  project Indeiinite 

< Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


APPROPRIATION. 

Actof  Junes,  1896 $10,000 


S  S  15. 

PRELIMINARY  EXAMINATION  OP  NORTH  FORK  OP  LEWIS  RIVER, 
WASHINGTON,  TO  HEAD  OF  NAVIGATION,  OR  ETNA. 

[Printed  in  House  Doo.  No.  80,  Fifty-foarth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army. 
Washington,  D.  C,  December  5,  1896, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  19,  18l)G,  by  Capt.  Harry  Tsiylor,  Corps  of  Engineers,  of  pre- 
liminary examination  of  the  North  Fork  of  Lewis  Kiver,  Washington, 
to  head  of  navigation,  or  Etna,  made  in  comijliance  with  the  reqnire- 
ments  of  the  river  and  harbor  a<!t  of  June  3,  18i)G. 

It  is  the  opinion  of  Captain  Taylor  that  this  locality  is  worthy  of 
improvement  by  the  General  Government,  and  his  views  are  concurred 
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in  by  Ool.  Oharles  B.  Suter,  Oorps  of  EDgiDeers,  the  division  engineer, 
and  me. 

Asarveyisnot  considered  necessary^  to  ascertain  the  character  or 
cost  of  the  improvement  required. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.j  Chief  of  Mngineers. 
Hon.  Daniel  S.  Lahont, 

Secretary  of  War. 


report  op  OAPT.  harry  TAYLOR,  OORPS  OP  ENGINEERS. 

United  States  Engineer  Opfioe, 

Seattley  WasK^  November  19j  1896. 

General:  I  have  the  honor  to  submit  the  following  report  relative 
to  the  ^'North  Fork  of  Lewis  Eiver  to  head  of  navigation  or  Etna,"  Wash., 
for  the  examination  of  which  provision  was  made  in  the  river  and  har- 
bor bill  of  June  3, 1896,  and  which  was  assigned  to  my  charge  by  your 
letterof  July  31, 1896. 

In  September,  1892,  acting  under  the  direction  of  Maj.  T.  H.  Hand- 
bury,  Corps  of  Engineers,  I  made  a  personal  examination  of  the  Lewis 
Eiver  from  Speliah  Creek  to  its  mouth.  Speliah  Creek  being  about  12 
miles  above  Etna,  my  examination  included  all  of  the  part  which  I  am 
now  directed  to  examine,  as  well  as  part  not  now  included,  and  I  have 
not  thought  it  necessary  to  make  any  personal  examination  at  the 
present  time. 

Major  Handbury's  report  of  the  examination  is  published  in  the 
Beport  of  the  Chief  of  Engineers  for  1893,  page  3533,  and  also  printed 
in  House  Ex.  Doc.  No.  144,  Fifty-second  Congress,  second  session.  My 
report  to  Major  Handbury  of  my  personal  examination  was  published 
with  his  report.    The  following  is  quoted  from  my  former  report: 

Lewis  River  empties  into  the  Colnmbia  aboat  14  miles  below  the  month  of  the  Wil- 
lamette,  or  25  miles  from  Portland,  Oreg.  Three  miles  above  its  mouth  it  separates 
into  two  branches,  the  North  Fork  and  the  East  Fork.  Speliah  Creek  runs  into  the 
North  Fork  about  28  mUes  from  the  Junction  of  the  two  branches. 

•  •«•••• 

l<>om  Speliah  Creek  down  to  within  about  3  miles  of  Woodland  the  Lewis  River 
is  almost  entirely  free  of  snags  and  overhanging  trees.  It  has  a  general  width  of 
from  100  to  160  feet,  and  is  a  succession  of  deep,  still  pools  and  shallow,  graveUy 
bars,  over  which  the  water  runs  with  a  swift  current.  In  the  first  12  miles  below 
SpelifA  Creek  there  are  no  less  than  thirtv-one  of  these  graveUy  bars.  Almost  all 
the  fall  in  the  river  is  at  these  bars.  The  fall  at  the  various  bars  varies  from  6  inches 
to  7  feet,  and  the  distance  in  which  this  faU  occurs  varies  from  75  feet  to  half  a  mile, 
but  as  a  rule  the  fall  is  from  1  foot  to  2  feet  in  a  distance  of  from  50  to  100  yards. 
The  total  length  of  the  river  covered  by  these  ban  in  these  12  miles  is  approximately 
2i  miles,  and  the  total  fall  55  feet. 

The  lower  ends  of  the  bars  are  almost  always  of  a  steep  slope,  and  run  diagonally 
fh>m  one  bank  to  the  other.  The  water  runs  over  this  slope  lul  along  from  one  side 
of  the  river  to  the  other,  graduaUy  concentrating  toward  the  bank  at  which  is  the 
upper  part  of  the  lower  eml  of  the  bar,  and  near  to  which  the  channel  is  eeneraUy 
found.  At  the  stage  at  which  the  river  was  when  I  visited  it,  almost  all  tae  water 
in  the  river  ran  through  this  channel.  The  water  in  the  channel  varied  from  1  foot 
to  2  feet  deep  and  the  width  of  the  channel  was  generally  not  more  than  50  fset. 
The  current  over  these  bars  was  very  swift.  With  a  rise  of  2  feet  in  the  river  there 
would  appear  to  be  no  obstruction  to  a  steamboat  ascending  this  part  of  the  river 
except  tne  naturally  extremely  swift  current  due  to  the  great  fall.  At  the  lower 
stage  navigation  might  possibly  be  helped  by  wing  dams  at  a  few  of  the  worst  bars, 
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but  at  OMwt  of  fhem  the  rirer  ii  contracted  as  much  in  the  natural  channel  ae  wonld 
erer  be  deeirable. 

Twelve  milee  below  Speliah  Creek  is  Etna.  From  Etna  down  fbr  10  miles  the 
character  of  the  river  is  mach  the  same  as  between  Speliah  Creek  and  Etna,  except 
that  the  gravel  bars  are  much  fewer  and  have  less  iall,  and  the  pools  are  larger. 
AboQt  10  miles  below  Etna,  or  3  miles  above  Woodland,  the  character  of  the  nver 
changes.  From  this  point  to  the  month  the  banks  are  sandy  or  mnddy,  the  gravel 
bars  change  to  sand  bars,  and  the  river  is  full  of  snags.  If  the  snags  were  removed 
and  a  few  short  wing  dams  put  in  to  straighten  and  deepen  the  channel  on  the  sand 
bars  this  part  of  the  river  could  be  easily  and  safely  navigated.  The  entrance  to 
the  Lewia  River  ttom  the  Columbia  River  is  obstructed  by  a  shoal  sand  bar,  but  this 
difBcnlty  would  be  largely  or  wholly  removed  by  closing  a  chute,  by  which  a  con- 
siderable part  of  the  water  from  the  Lewis  River  is  drawn  ofif  to  the  Columbia. 
Jaat  above  this  chute  is  a  boom  operated  by  the  Lewis  River  Boom  Company,  and 
through  the  chute  logs  are  floated  to  the  main  boom  in  the  Columbia. 

•  «  «  «  •  •  • 

The  country  around  Woodland  is  a  good  farming  country,  and  laree  quantities  of 
hay  and  potatoes  are  shipped  to  market.  The  principal  industry  up  the  Lewis  River 
baa  been  lumbering,  but  the  lumber  is  being  rapidly  cleared  off,  and  farms  are  grow- 
ing along  the  valley.  I  was  informed  at  Speliah  Creek  that  there  were  more  than 
100  settlers  farther  up  the  river  than  that.  The  freight  on  ordinary  merchandise  to 
Speliah  Creek  from  Woodland  depends  upon  the  condition  of  the  roads,  and  runs 
from  75  cents  per  hundred  up.  If  steamboats  could  run  regularly  up  to  Etna  this 
rata  would  be  very  much  reduced,  for,  besides  giving  water  transportation  more  than 
halfway,  the  worst  part  of  the  roads,  which  are  between  Woodland  and  Etna,  would 
be  avoided. 

The  Lewis  River  is  crossed  by  three  ferries  with  overhead  wire  ropes.  One  of  these 
is  at  Woodland,  one  about  half  a  mile  above  Woodland,  and  the  third  at  Etna.  The 
line  of  the  railroad  from  Portland  to  the  Sound,  which  crosses  the  Columbia  near 
Vancouver,  Wash.,  crosses  the  Lewis  River  about  1  mile  from  its  mouth.  This  road 
has  been  partially  graded,  but  at  present  no  work  is  being  done  on  it. 

In  view  of  the  great  benefit  the  improvement  of  the  Lewis  River  would  confer  on 
the  people  in  its  vicinity  and  the  small  cost  of  the  improvement,  it  is  respectfully 
recommended  as  ''  worthy  of  improvement"  from  its  mouth  to  Etna. 

The  approximate  amount  of  freight  and  passengers  carried  by  boats 
running  between  Portland  and  points  on  the  Lewis  Biver  daring  the 
year  1895  was  as  follows:  Grain,  1,550  tons;  general  merchandise,  3,775 
ton»;  cattle  and  horses,  700  head;  sheep  and  hogs,  550  head;  lumber, 
100,000  feet  B.  M.;  passengers,  19,44(>. 

In  a  letter  transmitting  a  statement  of  the  business  done  by  his  boats 
during  the  year,  Mr.  Charles  T.  Kamm,  superintendent  Lewis  Elver 
Transportation  Company,  says: 

The  location  and  opening  of  a  numher  of  mines  on  the  North  Fork,  and  also  in  the 
Cascade  Mountains,  about  25  miles  from  La  Center,  on  the  East  Fork,  will  undouht- 
edly  increase  the  amount  of  husiness  which  will  be  carried  on  this  river.  The 
company  which  I  represent  have  just  completed  the  removal  of  a  number  of  the 
worst  snags  between  Woodland  and  Brattens  Bend,  having  bad  a  steamer  and  orew 
there  four  days  of  the  past  week,  and,  while  we  have  not  fully  completed  the  work, 
yet  the  improvement  is  such  that  we  have  greatly  benefited  navigation  to  that 
place.  The  safety  of  our  boats  made  it  absolutely  necessary  that  we  do  this  work 
ourselves  at  once. 

The  amount  of  traffic  carried  with  the  last  year  has  been  smaller  than  in  former 
years,  owing  to  the  low  price  of  agricultural  products  and  the  consumption  and 
demand  for  same  being  greatly  reduced.  Also,  the  water  in  botb  forks  in  the  river 
having  been  very  low  for  a  greater  period  than  usual^  the  transportation  lines  were 
unable  to  move  the  crop  until  alter  the  roads  were  in  very  bad  condition ;  then  it 
hecame  next  to  impossible  for  the  farmers  and  others  wishing  to  ship  to  haul  their 
products  to  the  river,  and  such  articles  as  hay  and  grain  they  fed  to  their  stock, 
afterwards  driving  same  to  market,  rsther  than  ship  it. 

Since  my  examination  in  1892  was  made  the  valley  of  the  Lewis 
Biver  has  been  still  further  settled,  and  I  regard  the  river  as  no  less 
worthy  of  improvement  by  the  General  Government  now  than  it  was 
then.  •  •  •  On  account  of  the  nature  of  the  obstructions  it  is  not 
thought  that  a  survey  would  add  any  definite  knowledge  to  that  already 
obtained  of  the  character  or  cost  of  the  improvement  required,  as  a 
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survey  made  one  year  mi^ht  be  entirely  valueless  the  next  on  account 
of  the  shifting  of  the  obstructions,  and  no  survey  is  recommended. 
Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  W,  P.  Oraighill, 

Chief  of  EngineerSj  (T.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indoraemeDt.] 

IT.  S.  Engineer  Office,  Pacific  Division, 

8an  Francisco^  Cal.j  November  24^  1896. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  A. 
I  concur  in  the  views  of  the  district  officer. 

Ohas.  R.  Suter, 
Colonel  of  Engineers,  Division  Engineer* 


SSi6. 

PRELIMINARY  EXAMINATION  OP  NORTH  RIVER,  WASHINGTON. 

[Printed  in  Honse  Doo.  No.  01,  Fifty>foarth  CongreM,  second  leMion*] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  3, 1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
September  11, 1896,  by  Oapt.  Harry  Taylor,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  North  River,  Washington,  made 
to  comply  with  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 
It  is  the  opinion  of  Captain  Taylor,  concurred  in  by  the  division 
engineer,  Col.  Chas.  B.  Suter,  Corps  of  Engineers,  and  by  me,  that 
North  River,  from  its  mouth  tor  25  miles  upward,  is  worthy  of  improve- 
ment by  the  General  Government. 

No  survey  is  necessary  to  determine  the  character  and  extent  of 
improvement  required. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


XSPORT  OF  GAFT.  UABBT  TAYLOR,  OORP8  OV  XNaiNSSRS. 

United  States  Engineer  Office, 

Seattle,  Wash.,  September  11, 1896. 
General:  I  have  the  honor  to  submit  the  following  report  relative 
to  North  River,  Washington,  for  the  examination  of  which  provision 
was  made  in  the  river  and  harbor  bill  of  June  3, 1896,  and  which  was 
assigned  to  my  charge  by  your  letter  of  July  31, 1896. 

There  is  a  North  River,  Washington,  which  flows  into  Willapa  Har- 
bor and  which  is  the  only  one  I  have  been  able  to  find  on  any  map  of 
the  State.    An  examination  of  this  stream  was  made  in  1895  under  the 
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direction  of  Oapt.  T.  W.  Symons,  Corps  of  Engineers,  U.  S.  A.,  whose 
report  is  pablished  in  the  Report  of  the  Chief  of  Engineers  for  1895, 
pages  3485  et  seq.  Captain  Symons'  report  is  accompanied  by  that  of 
Mr.  J.  M.  Clapp,  United  States  assistant  engineer,  who  made  the 
examination,  and  also  by  a  map  of  the  river. 

In  June,  1896,  Mr.  Clapp  made  another  examination  of  the  <<  Big 
Jam"  in  the  North  Biver,  where  some  work  was  done  during  the  sum- 
mer of  1895,  in  accordance  with  a  provision  in  the  river  and  harbor  bill 
of  August  17, 1894,  attached  to  the  appropriation  for  the  completion  of 
the  improvement  of  Willapa  Biver  and  Harbor,  which  permitted  $2,500 
of  the  amount  appropriated  for  Willapa  Biver  and  Harbor  to  be  used 
in  removing  obstructions  in  North  Biver. 

Mr.  Clapp's  report  of  his  last  examination  accompanied  my  annual 
report  for  the  year  ending  June  30, 1896. 

In  view  of  the  reports  which  have  already  been  submitted  upon  this 
stream,  it  does  not  seem  that  a  further  examination  would  add  any 
material  information  to  that  which  has  already  been  published  in  regard 
to  it,  nor  is  any  survey  necessary  to  determine  the  character  and  extent 
of  improvement  required. 

Captain  Symons's  opinion,  as  stated  in  his  report  referred  to  above, 
was  <Hhat  the  North  Biver,  from  its  mouth  for  25  miles  upward,  is 
worthy  of  improvement  by  the  General  Governmenf    In  this  I  concur. 
Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
OaptaiUy  Corps  of  Engineers. 

Brig5  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

XT.  S.  ENaiNEER  Office,  Pacific  Division, 

San  Francisco,  Cal.,  October  31j  1896. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  A. 
I  concur  in  the  opinion  of  the  district  officer. 

Chas.  R.  Sutbr^ 
OolofCel  ofEngineerSj  Division  Engineer. 


SS  17. 

SURVEY  OP  LEWIS  RIVER,  WASHINGTON,  PROM  COLUMBIA  RIVER  TO 

LACENTER. 

[Printed  in  House  Doo.  No.  84,  Fifty-fifth  Congress,  flist  session.] 
OpFICE  OP  THE  CHIEP  OF  ENGINEERS, 

United  States  Army, 
Washington,  D,  C,  June  5, 1897. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  report  of  May  12, 
1897,  with  map,*  by  Capt.  Harry  Taylor,  Corps  of  Engineers,  giviug  the 
results  of  a  survey  of  Lewis  Eiver,  Washington,  from  Columbia  River 
to  Lacenter,  authorized  by  the  river  and  harbor  act  of  June  3, 1896. 

*Not  reprinted.    Printed  in  House  Doo.  No.  64,  Pifty>fift;h  Congrese,  first  session, 
BNa  97 ^218 
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The  improvemeDt  proposed  by  Oaptain  Taylor  is  to  secure  an  increased 
depth  in  the  river  by  the  construction  of  training  dikes,  and  by 
dredging,  as  indicated  in  his  report,  and  a  limited  amount  of  snagging 
on  the  lower  river. 

The  cost  of  the  improvement  is  estimated  at  $20,460. 

In  view  of  the  nature  of  the  material  forming  some  of  the  shoals  to 
be  improved,  I  have  to  suggest  the  possible  desirability  of  changing 
the  character  of  the  dikes  and  their  location  and  direction  at  the  time 
when  work  on  this  stream  shall  be  actually  undertaken. 

In  the  opinion  of  Oaptain  Taylor,  concurred  in  by  Col.  O.  R.  Suter, 
Corps  of  Engineers,  division  engineer,  the  improvement  is  a  worthy 
one  and  is  justified  by  the  interests  of  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  8.  Army. 

Hon.  B.  A.  Alger, 

Secretary  of  War. 


BJBPORT  of  OAJnf.  HARRY  TAYLOR,  CORPS  OF  BNGINEBRS. 

TTnitsd  States  Enoinebr  Offiob, 
SeattlCj  Wash.,  May  12j  1897. 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  of  the  Lewis  Eiver,  Washington,  from  the  Columbia  Eiver  to 
Lacenter,  as  required  by  your  letter  of  September  5, 1896. 

The  Lewis  Eiver  empties  into  the  Columbia  Eiver  about  14  miles 
below  the  mouth  of  the  Willamette,  or  25  miles  from  Portland,  Oreg. 
Ko  railroad  touches  the  Lewis  Eiver,  and  as  the  natural  trading  point 
for  the  people  living  along  this  river  is  Portland,  the  business  is  all 
carried  on  by  means  of  the  boats  plying  between  Portland  and  points 
on  the  river. 

At  a  distance  of  3^  miles  from  the  Columbia  the  Lewis  Eiver  sepa- 
rates into  two  branches,  known  as  the  !N'orth  Fork  and  the  East  Fork. 
Of  these,  the  North  Fork  is  the  larger  stream.  Lacenter  is  situated 
on  the  East  Fork,  3j^  miles  from  the  Junction.  The  general  width  of  the 
river  below  the  forks  is  from  400  feet  to  600  feet,  narrowing  to  less  than 
200  feet  near  the  forks,  and  widening  to  over  700  feet  at  Lindsleys  Bar. 
The  general  width  of  the  East  Fork,  as  far  as  Lacenter,  is  from  150 
feet  to  200  feet. 

Boats  running  from  Portland  can  ascend  the  Lewis  Eiver  and  the 
East  Fork  as  far  as  Lacenter,  except  at  low  water.  At  low  water  a 
transfer  to  a  smaller  steamer  is  made  at  the  forks,  and  at  extreme  low 
water  it  is  necessary  to  use  a  rowboat  above  the  forks.  Below  the  forks 
there  is  only  one  shoal  where  any  difficulty  is  experienced. 

The  material  forming  all  the  bars,  except  the  ones  in  the  East  Fork 
near  the  main  river,  is  of  an  exceedingly  light  yielding  material,  appar- 
ently pure  pumice,  easily  carried  by  a  current,  as  is  shown  by  the  fact 
that  the  bars  are  continually  changing  in  shape.  The  material  forming 
the  shoal  near  the  mouth  of  the  East  Fork  is  clay. 

At  the  time  the  survey  was  made,  in  March,  1897^  the  least  depth 
found  in  the  river  below  the  forks  was  4  feet,  and  in  the  East  Fork 
above  the  forks  was  2  feet  Two  gauges  are  kept  by  the  Lewis  Biver 
Transportation  Company— one  at  Lacenter  and  one  at  the  forks.  Galling 
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the  stage  of  the  river  at  the  time  the  sarvey  was  made  normal,  the 
record  of  the  gauges  for  the  year  1896  shows  that  the  river  was  above 
the  normal  for  a  period  of  324  days  at  the  forks,  and  at  or  below  it  for 
42  days,  and  that  it  was  above  the  normal  for  277  days,  an^  at  or  below 
it  for  89  days  at  Lacenter. 

The  lowest  stage  reached  daring  the  year  was  2^  feet  below  the 
normal  at  the  forks  and  3^  feet  below  at  Lacenter.  That  the  river 
conld  fall  3^  feet  at  Lacenter  below  the  stage  at  which  depths  of  only  2 
feet  were  found  below  is  explained  by  the  fact  that  the  shoalest  place  in 
the  river  is  abont  halfway  between  the  forks  and  Lacenter,  and  a  fall 
in  the  main  river  below  the  forks,  dne  either  to  a  fall  in  the  Golumbia 
or  in  the  North  Fork,  would  increase  the  6loi)e  of  the  water  surface 
from  the  shoal  to  the  junction  of  the  forks  without  causing  much 
change  in  the  slope  above  the  shoal,  while  a  fall  in  the  East  Fork  would 
decrease  the  slope  from  Lacenter  to  the  shoal  without  causing  a  corre- 
sponding change  below  the  shoal.  The  total  fall  in  the  water  surface 
from  Lacenter  to  the  forks  was  at  the  time  of  the  survey  3^  feet.  The 
number  of  days  during  the  year  during  which  the  river  was  at  different 
stages  is  shown  by  the  tables  accompanying  the  report  of  my  assistant 
who  made  the  survey,  which  is  forwarded  herewith. 

An  increase  of  depth  so  that  steamboats  could  ascend  to  Lacenter 
the  year  round  would  be  of  very  material  benefit  to  the  commerce  of 
the  river.  It  is  believed  that  great  relief  would  be  afforded,  even  if  an 
all-the-yearround  navigation  was  not  obtained,  by  the  construction  of 
training  dikes  at  one  place  on  the  main  river  and  at  three  places  on  the 
East  Fork,  and  by  dredging  in  the  East  Fork  near  the  junction.  It  is 
proposed  by  these  to  secure  a  depth  of  6  feet  in  the  main  river  and  4 
feet  from  the  forks  to  Lacenter  at  the  stage  of  water  at  which  the  river 
was  when  the  survey  was  made. 

The  estimated  cost  of  this  improvement  is  as  follows: 

Dike,  4,150  linear  feet,  at  $4 $16,600 

Dredging  6,000  cabio  yards,  at  25  cents 1,500 

Snagging 600 

Total 18,600 

Contingenoiee 1,660 

Aggregate 20,460. 

Accompanying  this  report  are  a  map  of  the  Lewis  Biver  from  Lacen- 
ter to  the  Columbia,  a  copy  of  the  report  of  Asst  Engineer  P.  G. 
Eastwick,  who  was  in  immediate  charge  of  the  survey,  and  commercial 
statistics  for  the  year  1896. 

The  commercial  statistics  were  collected  Mr.  Charles  T.  Kamm, 
superintendent  Lewis  Eiver  Transi>ortation  Company.  In  his  letter 
forwarding  them  to  me  Mr.  Kamm  says: 

There  it  at  present  one  wood  flume  in  operation,  which  exports  abont  10,000  cords 
of  flr  wood  per  year.  There  is  under  construction  another  of  this  same  class,  and 
they  expect  to  export  possibly  the  same  amount.  There  is  also  another  one  under 
consideration,  which,  should  the  parties  decide  to  build,  they  anticipate  exporting 
abont  5.000  cords. 

The  railnre  of  the  fruit,  potato,  and  hay  crops  the  past  year  has  materiaUy 
reduced  the  amount  of  exports  for  that  time. 

The  benefit  to  the  section  of  country  drained  by  that  fork  of  Lewis  Riyer,  should 
it  be  improved,  will  be  very  great.  1  miffht  add,  should  it  not  be  improved,  the 
commerce  which  goes  through  this  natural  ohannel  must  necessarily,  owing  to  the 
extreme  ditBculty,  the  uncertainty  of  navigation,  and  the  cost  of  transportation 
during  low  water,  being  abont  eight  months  in  the  year,  seek  another  ootlet|  and  it 
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is  sincerely  hoped  by  all  parties  interested  that  Congreaa  will  make  a  snfficient 
appropriation  to  fnlly  improve  same  at  a  very  early  day. 

Very^  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  XT.  8.  A, 


BBPORT  OF  MB.  PHUJP  G.  BASTWICK,  ASSISTANT  BNGTNEER. 

Unitkd  States  Engineer  Officb, 

Scuttle,  Wash.,  April  U,  1897. 

Sir:  Complying  with  vonr  instrnctions  I  have  made  a  survey  of  Lewis  River, 
Washington,  from  the  Colnmbia  River  to  Lacenter,  and  have  the  honor  to  report  as 
follows: 

The  field  work  was  commenced  March  6,  and  closed  March  16.  The  length  of  river 
embraced  in  the  survey  comprises  3}  miles  of  the  Lewis  River  extending  from  the 
Columbia  to  the  junction  of  the  North  and  East  forks,  and  3i  miles  of  the  Eaat 
Fork  extending  from  the  forks  to  Lacenter,  a  total  length  of  river  surveyed  of  6^ 
miles.  Maps  of  the  snrvey— one  to  a  scale  of  1  inch  to  1%  feet,  and  one  to  a  scale  of 
1  inch  to  500  feet,  are  herewith  submitted : 

At  the  time  of  tbe  survey  the  water  in  the  river  reached  a  stage  below  which  it 
falls  during  the  driest  season  of  the  year,  as  ascertained  from  the  records,  kept  by 
the  Lewis  Kiver  Transportation  Company,  of  gauges  at  Lacenter  and  at  the  forka. 
Soundings  were  reduced  to  the  plane  of  lowest  water  observed  during  the  snrvey. 
In  the  latter  part  of  August  the  water  falls  below  that  plane  and  remains  low  until 
the  rains  of  October  fill  the  stream.  During  that  period  the  East  Fork  is  not  navi- 
gable, nor  is  it  susceptible  to  improvement  lor  navigation  except  by  canalization. 

The  North  Fork  of  the  river  carries  a  much  larger  volume  of  water  than  the  Eaat 
Fork,  and  the  river  below  the  forks  presents  fewer  obstacles  to  navigation  than  does 
the  East  Fork.  This  lower  reach  flows  between  banks  of  alluvial  deposit,  flanked, 
with  little  exception,  by  extensive  plains,  the  former  flood  plains  of  the  river.    These 

Slains  are  subject  to  overflow  by  the  backwater  of  the  Columbia,  and  by  excessive 
oods  in  the  Lewis  River.  The  banks  are  generally  quite  precipitous,  and  from  12  to 
15  feet  high,  with  narrow  beaches  at  their  bases.  This  is  interrupted  by  several  low 
sand  bars  of  considerable  extent.  The  bed  of  the  river  consists  of  a  shifting  sand  of 
coarse  but  light  material  probably  overlying  a  clay  substratum.  The  sand  consists 
largely  of  pumice  brought  down  the  river  from  the  volcanic  beds. 

The  general  width  of  this  reach  is  from  400  to  600  feet,  narrowing  to  less  than  200 
feet  at  one  point  near  the  forks  and  widening  to  700  feet  at  Lindsleys  Bar.  Except- 
ing at  the  shoal  at  Lindsleys  Bar  the  river  carries  a  depth  of  more  than  6  feet.  The 
course  of  this  reach  is  direct  and  has  no  abrupt  bends. 

The  East  Fork  passes  for  most  of  its  length  between  Lacenter  and  the  forks 
tiirough  a  narrow  valley  flanked  by  steep  hills,  which  at  places  come  close  to  the 
river,  the  rock  bases  encroaching  upon  the  stream  at  three  places.  In  the  vicinity  of 
Lacenter  is  an  extensive  bottom,  and  near  the  forks  the  valley  merges  into  the  flat 
plain  of  the  lower  river.  The  fall  of  the  river  over  the  reach  of  3^  miles  is  3.5  feet, 
an  average  of  1.12  feet  per  mile.  This  fall  varies  from  a  minimum  of  six-tenths  foot 
per  mile  to  a  maximum  for  a  short  distance  of  1.7  feet  per  mile.  The  general  width 
of  this  reach  is  from  150  to  200  feet.  At  a  bend  near  Lacenter  the  river  is  con- 
tracted to  75  feet  and  widens  for  a  short  distance  to  250  feet  near  Kinder  Rock. 
Except  at  the  shoals,  hereafter  named,  a  depth  of  at  least  4  feet  is  fonnd  at  the  nor- 
mal stage  of  water. 

The  l^d  of  the  river  is  of  material  similar  to  that  of  the  lower  river,  except  near 
the  forks,  where  the  material  is  clay. 

The  shoals  on  this  reach  are,  at  the  bar  near  the  forks,  at  Kinder,  Shotie,  and 
Cowley  bars,  with  much  shoal  water  between  the  last  two  named  bars. 

llie  improvements  proposed  are  the  deepening  of  the  river  at  the  bars  so  as  to  give 
a  least  depth  of  6  feet  at  the  normal  stage  on  the  lower  river,  and  of  4  feet  on  the 
East  Fork,  and  a  limited  amount  of  snagging  on  the  lower  river.  The  deepening 
can  be  efiected  by  contraction  works  except  at  the  bar  above  tbe  mouth  of  the  East 
Fork,  where  the  material,  being  clay,  will  have  to  be  removed  by  dred^ng. 

The  closing  of  three  lateral  channels  will  be  necessaiy  in  connection  with  the 
improvement. 
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The  folloT^ing  is  the  estimated  cost  of  the  proposed  work: 

Dike: 

Closing  lateral  ootlet  near  the  Colnmbia  River linear  feet..      800 

Closing  slongh  below  Lindsleys  Bar do 100 

Contracting  channel  above  Lindsleys  Bar do....      000 

Closing  slough  above  Kinder  Bar do 150 

At  Shutie  and  Cowley  bars  and  at  the  intermediate  shoals do 3, 000 

Total 4,150 

Dredging  at  shoal  above  the  month  of  the  East  Fork onbio  yards..  6, 000 

SUMMARY. 

4,150  feet  of  dike,  at  $4 $16,000 

6,000  cable  yards  dredging,  at  25  cents 1,500 

Snagging 500 

18,600 
Engineering,  saperintendence,  etc.,  10  per  cent 1,860 

Total 20,460 

Very  respeotfhlly,  your  obedient  servant, 

Philip  G.  Eastwick, 

AsHstant  Engineer. 
Capt.  Harry  Taylor, 

CcrpB  of  Engineere, 

SURVBY  or  LEWIS  RIYBR,  WASHIlfGTON. 

Duration  of  water  elevation  during  the  calendar  year  1896  at  ike  forke^  referred  to  ike 
normal  plane,  which  ia  l^feet  above  the  zero  of  the  gauge  at  theforke. 

Days. 

More  than  ^  feet  above  normal 186 

More  than  3  feet  above  normal 233 

More  than  21  feet  above  normal 248 

More  than  2  feet  above  normal 275 

More  than  li  feet  above  normal 290 

More  than  1  foot  above  normal 298 

More  than  i  foot  above  normal 308 

Above  normal 824 

At  or  below  normal 42 

More  than  ^  foot  below  normal 32 

More  than  1  foot  below  normal 17 

More  than  IJ  feet  below  normal 9 

More  than  2  feet  below  normal 6 

More  than  2^  feet  below  normal 4 

More  than  3  feet  below  normal 0 

Duration  of  the  water  elevation  during  the  calendar  year  1896  at  Lacenter,  referred  to  the 
normal  plane,  which  ie  6  feet  above  the  zero  of  the  gauge  at  Lacenter. 

Days. 

More  than  3ife6t  above  normal 142 

More  than  3  feet  above  normal 155 

More  than  2^  feet  above  normal 169 

Mure  than  2  I'eet  above  normal 196 

More  than  1^  feet  above  normal 216 

More  than  1  foot  above  normal 239 

More  than  i  foot  above  normal 266 

Above  normal 277 

At  or  below  normal 89 

More  tban  i  foot  below  normal 79 

More  than  1  foot  below  normal 73 

More  than  1^  feet  below  normal 64 

More  tban  2  feet  below  normal 65 

More  than  2i  feet  below  normal 28 

More  than  3  feet  below  normal 16 

More  than  3i  feet  below  normal 2 
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OOMMBRCIAL  STATISTICS  FOB  LEWIS  BIVBR,  WASHINGTON,  FOB  GALBNDAB  TEAB  1896. 


CUm  of  goods. 


Exports. 


Tons.      Yalao. 


Imports. 


Tons.      Vslae. 


Grain 

Hsy 

Hides 

Household  jcoods  .... 

Live  stock 

Lumber  snd  products 

Merchandise 

Meats,  dressed 

Poultry 

Salmon,  fresh 

Vegetables 

Wool 

Tot41 


150 

400 

10 

100 

214 

10,624 

107 

140 

45 

50 

000 

5 


$2,670 

4,000 

800 

10,000 

11,600 

28,450 

24,000 

12,640 

4,500 

2,000 

7,000 

1,600 


20 

9360 

200 
00 
88 

862 
8 

20.000 
6,250 

010 
00,830 

800 

18,444 


100,060 


1,260 


119, 140 


Namber  of  paasengers,  4,212. 

Six  steamers  are  engaeed  in  traffic  on  the  river,  with  an  average  net  tonnage  of 
175  aod  an  average  deptn  of  6  feet  8  inches. 


S  S  z8. 


SURVEY  OF  BELLINQHAM  BAY,  FROM  DEEP  WATER  TO  THE  MOUTH  OP 
WHATCOM  CREEK,  AT  NEW  WHATCOM,  WASHINGTON. 

[Printed  In  House  Boo.  No.  80,  Fifty -fifth  Congress,  first  session.] 

Office  of  the  Chief  of  Enchnebrs, 

United  States  Army, 
Washingtonj  D.  0.,  July  6',  1897. 
Sib:  I  have  the  honor  to  sabmit  the  accompaDying  copy  of  report, 
dated  June  14, 1897,  with  map,*  by  Oapt.  Harry  Taylor,  Corps  of  Engi- 
neers, npou  the  results  of  a  survey  of  Bellingham  Bay,  from  deep  water 
to  the  mouth  of  Whatcom  Creek,  at  New  Whatcom,  Wash.,  made  to 
comply  with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 
Captain  Taylor  states  that  the  wharfage  facilities  at  New  Whatcom 
for  deep-draft  vessels  are  fairly  good  for  the  business  carried  on  by 
them.  The  improvement  proposed  is  to  dredge  the  Whatcom  Creek 
waterway,  as  shown  on  the  accompanying  map,  to  a  depth  of  12  feet  at 
mean  lower  low  water,  a  channel  200  feet  wide  l)eing  provided  as  far  as 
the  existing  railway  bridge,  and  the  waterway  shoreward  from  this  point 
to  be  dredged  to  its  fall  size.  These  channel  dimensions  would  furnish 
an  easy,  safe,  and  sufficient  harbor  for  the  small  craft  now  seeking  New 
Whatcom,  and  greatly  facilitate  their  loading  and  unloading.  The  esti- 
mated cost  of  the  work  proposed  is  $80,000. 

In  transmitting  the  report  to  this  office  the  local  engineer  expressed 

the  opinion  that  the  proposed  improvement  is  a  worthy  one  and  justified 

by  the  interestiS  of  commerce  involved,  and  his  views  were  concurred 

in  by  the  division  engineer.  Col.  Charles  B.  Suter,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  JSngineerSy  U.  8.  Army. 
Hon.  B.  A.  Algbb, 

Secretary  of  War. 

*Not  reprinted.    Printed  in  House  Doo.  No.  80,  Fifty-fifth  CongreBS,  first  session. 
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bbpobt  of  oapt.  habby  tatlob,  cobps  of  engineeb8. 

United  States  Enoineeb  Office, 

Seattle^  Wash.,  June  14, 1897. 

Oenebal:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  of  ^<  Bellingham  Bay,  from  deep  water  to  the  month  of  What- 
com Greek,  at  !New  Whatcom,"  Wash.,  made  in  compliance  with  the 
river  and  harbor  act  of  Jnne  3, 1896,  and  assigned  to  my  charge  by 
your  letter  of  September  5, 1896. 

BeDingham  Bay  is  a  portion  of  the  great  body  of  water  to  which,  as 
a  whole,  the  name  of  Puget  Sound  is  generally  applied.  It  reaches  to 
within  15  miles  of  the  international  boundary  line,  and  it  opens  out 
into  that  portion  of  Puget  Sound  in  which  are  situated  the  islands 
forming  tbe  San  Juan  Archipelago.  It  is  about  10  miles  long  from 
north  to  south  and  5  miles  wide  from  east  to  west.  It  has  an  average 
depth  of  about  10  fathoms,  with  a  maximum  depth,  according  to  the 
Ooast  Survey  charts,  of  26  fathoms.  The  fact  of  its  being  generally 
sufficiently  shallow  to  allow  anchorage  favorably  distinguishes  it  from 
most  of  the  other  harbors  of  Puget  Sound. 

!N"ew  Whatcom,  which  is  situated  near  the  northern  end  of  Belling- 
ham  Bay,  is  the  largest  city  on  Puget  Sound  north  of  Seattle,  and  is 
the  main  distributing  point  for  a  large  part  of  the  islands  constituting 
San  Juan  and  Island  counties  and  the  western  part  of  Skagit  County, 
as  well  as  quite  an  important  part  of  tbe  mainland  surrounding  the 
city. 

Imports  by  water  are  received  from  other  ports  on  Puget  Sound, 
principally  in  the  ordinary  type  of  stern- wheel  boat,  and  from  San 
Francisco  in  both  steamers  and  sail  vessels.  Communication  between 
Belliugham  Bay  ports  and  the  islands  to  the  west  is  kept  up  by  steam- 
boats and  small  sailing  vessels. 

The  wharfage  facilities  at  New  Whatcom  for  the  deepdraffc  vessels 
are  fairly  good  for  the  business  carried  on  by  them^  but  the  wharfage 
facilities  for  the  smaller  class  of  vessels,  which  qarry  a  very  important 
part  of  the  commerce,  are  very  poor.  Prom  the  nature  of  the  business 
carried  on  by  these  smaller  boats,  its  conveniencedemands  wharf  room 
near  the  business  portion  of  the  city.  Mud  flats  extend  out  in  front 
of  the  city  from  the  meander  line  to  low  water,  a  distance  of  2,400  feet; 
from  the  low- water  line  to  the  6-foot  curve,  a  distance  of  800  feet,  and 
from  the  6- foot  curve  to  the  1 2-foot  curve,  200  feet,  or  a  total  distance 
from  the  meander  line  to  the  12-foot  curve  of  3,400  feet.  Two  long 
wharves  which  were  built  out  from  tbe  shore  line  to  the  18-foot  curve 
accommodated  the  vessels  which  found  business  at  New  Whatcom  for 
a  number  of  years,  but  these  wharves  were  very  costly  to  maintain  and 
have  been  allowed  to  gradually  fall  into  such  a  bad  state  of  repair  as 
to  be  useless.  About  the  only  place  for  the  business  which  is  now 
available  is  the  slip  between  the  railway  dock  and  the  mill  yards, 
which  is  1^  miles  from  the  business  part  of  the  city  and  inconvenient 
of  access. 

The  relief  that  is  desired  is  for  a  channel  to  be  dredged  from  the  deep 
water  in  toward  the  city  through  the  mud  flats. 

A  system  of  harbor  lines  for  New  Whatcom  was  approved  by  the 
Secretary  of  War  June  3, 1892.  This  system  provides  for  three  water- 
ways leading  from  deep  water  to  tbe  meander  line.  One  of  these,  the 
"Whatcom  Creek  waterway,"  leads  nearly  to  the  mouth  of  Whatcom 
Creek,  and  it  is  the  improvement  of  this  waterway  that  is  evidently 
contemplated  by  the  law  authorizing  this  survey. 
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The  improvement  proposed  is  to  dredge  the  Whatcom  Greek  water- 
way, as  shown  on  the  accompan3aiig  tracing,  to  a  depth  of  12  feet  at  mean 
lower  low  water,  a  channel  200  feet  wide  being  provided  as  far  as  the  exist- 
ing railway  bridge,  and  the  waterway  being  dredged  its  full  size  inside 
this  bridge.  This  would  provide  an  easy,  safe,  and  sufiBcient  harbor  for 
the  small  craft  now  seeking  New  Whatcom,  and  would  greatly  facilitate 
their  loading  and  unloading. 

The  estimated  cost  of  this  improvement  is  as  follows: 

Dredging  476,027  oubio  yards,  at  16  cents.; $71,404.05 

Engineering,  contingencies,  etc 7,140.40 

Total 78,«44.45 

Or,  in  round  numbers,  $80,000. 

Accompanying  this  report  are  commercial  statistics  of  Bellingham 
Bay  for  the  calendar  year  1896,  the  report  of  Assistant  Engineer  J.  M. 
Clapp,  who  was  in  immediate  charge  of  the  survey,  and  one  tracing 
showing  the  results  of  the  survey. 

Very  respectfully,  your  obedient  servant, 

Habby  Tatlob, 
Oaptainy  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  XT.  8.  A. 


bbport  of  mb.  j.  m.  olapp,  assistant  bnqikeeb. 

United  States  Engineer  Officb, 

SeaitUy  Wash,,  June  10, 18B7. 

Captain  :  I  have  the  honor  to  submit  the  foUowing  report  of  a  survey  of  Belling- 
ham Bay,  in  the  vicinity  of  New  Whatcom,  Wash.,  made  in  January,  in  acoordanoe 
with  your  instructions. 

The  langaage  of  the  act  authorizing  this  survey  is  as  follows:  "BeUingham  Bay, 
from  deep  water  to  the  mouth  of  Whatcom  Creek." 

The  field  work  besan  January  16  and  was  completed  January  27.  That  part  of 
the  bay  inclnded  in  this  survey  lies  in  front  of  the  oity  of  New  Whatoom,  and  eztenda 
from  the  high-water  line  to  the  30  foot  curve. 

Whatcom  Creek,  which  drains  a  very  pretty  inland  body  of  water  called  Lake 
Whatcom,  has  a  length  of  about  3  miles  and  a  fall  of  nearly  800  feet  fh>m  its  source 
to  its  junction  with  Bellingbam  Bay.  near  the  center  of  the  oity  of  New  Whatcom. 

Method  of  work, — ^A  base  line  5,500  ioet  long  was  carefully  measured  along  the  Great 
Northern  Railway  track.  From  this  base  a  number  of  stations  were  located,  as  well 
as  numerous  natural  objects,  such  as  mill  stacks,  towers  of  buildings,  and  peaks  of 
houses,  by  triangulation. 

The  wharves,  mills,  and  other  improvements,  as  well  as  the  shore  lines,  were 
located  by  stadia  observations  from  triangulation  stations.  A  thorough  hydro- 
graphic  survey  was  made,  the  soundings  being  located  by  sextant  observations. 

Two  hundred  and  niue  observations  were  made  and  2,624  soundings  taken,  cover- 
ing an  area  of  about  2  sqnare  miles.  The  plane  of  reference  adopted  was  the  same 
used  by  the  Coast  and  Geodetic  Survey  in  1888. 

Accompanying  this  report  are  the  following  drawings:  One  map,  scale  400  feet  =1 
inch;  1  tracing,  scale  400  feet  =  l  inch. 

Soundings  are  expressed  in  feet  and  tenth,  and  indicte  the  depths  at  mean  lower 
low  water. 

The  wharfage  facilities  at  New  Whatcom  are  poor,  being  limited  to  the  Bellingham 
Bay  and  British  C*olumbia  Railway  wharf,  located  at  the  foot  of  Dock  street,  and 
the  Bellingham  Bay  Improvement  Company's  mill  wharf,  in  the  same  vicinity.  The 
former  has  a  length  along  the  face  of  about  600  feet,  with  a  slip,  the  length  of  which 
is  about  400  feet:  tho  latter  has  a  frontage  of  about  650  feet  and  affords  accommoda- 
tions only  to  sucn  vessels  as  are  engaged  in  the  business  of  the  company. 

Two  long  wharves  which  were  built  out  from  the  shore  line  at  a  great  cost  to  deep 
water  (18  feet)  accommodated  the  vessels  which  found  business  in  New  Whatcom 
for  a  number  of  years ;  but  they  are  now  in  a  bad  state  of  repair  and  are  dangerous 
for  use  even  for  light  loads.  One  of  them  is  now  tumbling  down  and  has  been 
condemned. 

About  the  only  harbor  afforded  craft  at  New  Whatcom  is  the  slip  between  the  rail- 
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way  dock  and  the  mill  yards.  Thii  apace  it  limited  to  an  area  aboat  600  feet  by  100 
feet.  This  harbor  and  the  wharf  are  located  about  1^  miles  from  the  bnsiness  part 
of  the  city. 

The  mnd  flats  in  Aront  of  the  city  extend  from  the  meander  line  a  distance  of  2,400 
feet  toward  the  bay  to  low-water  line,  3,200  feet  to  the  6-foot  curve,  and  8,400  feet 
to  the  12-foot  cnrve. 

On  June  3^892,  the  Secretary  War  approved  a  system  of  harbor  lines  for  New 
Whatcom.  This  system  provides  for  three  waterways  from  the  bay  to  the  meander 
line,  as  follows : 

1.  Whatcom  Creek  waterway. 

2.  I  and  J  streets  waterway. 

8.  Squalicnm  Creek  waterway. 

The  first  two  lie  with  in  the  corporate  limits  of  the  city. 

The  improvement  proposed  Ih  the  dredging  of  Whatcom  Creek  waterway  to  a  depth 
of  12  feet  at  mean  lower  low  water,  thereby  providing  a  safe  harbor  and  dock  facilities 
for  the  many  small  steamers  plying  between  New  Whatcom  and  the  different  porta 
of  the  island  counties  and  other  sound  ports.  Tbe  only  means  of  communication 
which  the  island  counties  enjoy  with  the  mainland  is  by  boat. 

The  following  is  the  estimated  cost  of  the  proposed  improvement : 

Dredging  476,027  cubic  yards  sand  and  silt,  at  15  cents $71, 404. 05 

Engineering,  office  exi>enses,  and  other  contingencies,  10  per  cent 7, 140. 40 

Total 78,544.46 

or,  in  round  numbers,  about  $80,000. 

The  character  of  the  material  to  be  dredged  consists  of  light  volcanic  sand,  fine 
gravel,  and  silt  on  top  of  coarse  sand. 

Borings  made  toward  the  shore  end  of  the  proposed  harbor  show  this  character  to 
extend  to  a  depth  of  12  feet  below  mean  lower  low  water. 

New  Whatcom  is  the  third  largest  city  in  western  Washington  and  is  the  distribut- 
ing point  for  a  large  area  of  surrounding  agricultural  and  logging  country. 
Very  respectfully,  your  obedient  servant, 

J.  M.  Clapp,  A$ai9iani  Engineer. 
Capt.  Harry  Taylor, 

Corps  ofEngineerB,  U.  8,  A. 


COMBfBRdAL  STATISTICS  FOR  BEIXINOHAM  BAY. 

[The  commercial  statistics  for  Bellingham  Bay  were  ftimislied  by  Albert  E.  Jones,  secretary  of 
Board  of  Trade  of  New  Whatcom,  Wash.,  and  are  for  tbe  calendar  year  180S.] 

EXPORTS  AND  IMPORTS. 


Class  of  goods. 


Exports. 


Quantity.      Yalae. 


Imports. 


Quantity.      Yalne. 


Pish,  fresh 

Flonr  and  feed , 

Grain 

Iron  ore 

Live  stocl^ 

Lumber  and  products., 

Merchandise 

Salmon,  canned , 


Tont. 


105 


$6,300 


Tont, 


1,000 


18,0 


1,200 

40 

81,243 

1,880 

359 


8,600 

1,000 

181,984 

102,350 

41.272 


Total. 


85,627 


854,506 


2,122 


1,410 


$71,087 


11,280 


100  2,400 

8,972        2i7,'i90 


7,504  I      801,957 


SHIPPING. 
Arrivals  and  departures  of  vessels. 


Steam  and  aail  vessela. 


Steamers,  coastwise. 
Sailveesels: 

Coastwise 

Foreign , 


Number  of  passengers  arrived  by  sea 14,000 

Number  of  passengers  departed  by  sea 14,500 

Maximum  draft  oiloadea  vessels feet..        26 
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S  S   ig. 

SURVEY  OF  KOOTENAI  RIVER,  MONTANA,  FOR  REMOVAL  OF  OBSTRUC- 
TIONS  ABOVE  JENNINGS. 

[Printed  in  Honse  Doo.  No.  78,  Fifty-fifth  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  AmtTy 
Washington,  D.  0.,  June  15 ^  1897. 
Sir:  I  have  the  honor  to  sabniit  the  accompanying  copy  of  report 
dated  Jane  1, 1897,  with  map,*  by  Gapt  Harry  Taylor,  Corps  of  Engi- 
neers, upon  the  results  of  a  survey  of  Kootenai  Biver,  Montana,  for 
removal  of  obstractions  above  Jennings,  made  to  comply  with  the  pro- 
visions of  the  river  and  harbor  act  of  June  3, 1896. 

At  the  higher  stages  of  the  river  there  is  but  one  point  between 
Jennings  and  the  international  boundary  line  where  difficulty  to  navi- 
gation is  met  with,  this  being  at  a  canyon,  or  gorge,  about  5  miles  above 
Jennings. 

It  is  the  opinion  of  Captain  Taylor  that  the  danger  and  difficulty  of 
navigating  this  canyon  can  be  very  materially  reduced  by  the  removal 
of  the  projecting  points  of  rocks  at  B,  and  the  breaking  up  and  scatter- 
ing of  the  large  bowlders  on  the  point  O,  shown  on  the  map,  and  pos- 
sibly at  some  other  places  near  by.  The  cost  of  the  work  is  estimated 
at  $5,000. 

In  transmitting  the  report  to  this  office  Captain  Taylor  expressed  the 
opinion  that  the  proposed  improvement  is  a  worthy  one  and  justified  by 
the  commerce  interested,  and  his  views  were  concurred  in  by  the  division 
engineer,  Col.  Chas.  B.  Sutor,  Cor]>s  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  EngineerSj  U.  8.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  harry  taylor,  corps  of  bngineers. 

United  States  Engineer  Office, 

Seattle,  Wash.,  June  i,  1897. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  survey 
of  the  *' Kootenai  Biver,  for  removal  of  obstructions  above  Jennings,^ 
Mont.,  made  in  compliance  with  the  river  and  harbor  act  of  June  3, 1896, 
and  assigned  to  my  charge  by  your  letter  of  September  5,  1896. 

Dnderdate  of  Augusts,  1895,  Capt.  T.W.  Symons,  Corps  of  Engineers, 
submitted  a  report  of  a  preliminary  examination  of  the  Kootenai  Biver 
above  Jennings.  His  report  is  published  in  the  Beport  of  the  Chief  of 
Engineers  for  1895,  pages  3489-3491.    Captain  Symons  states  that— 

The  riTcr  between  Jennings  and  the  international  bonndary  line,  65  mUes  in 
lengthy  is  a  fairly  good  river  for  pnrposes  of  navigation ,  with  some  slight  exceptions. 
At  the  higher  stages  of  the  river  there  is  bat  one  point  where  difficulty  is  met  with, 
and  this  is  at  a  canyon,  or  gorge,  about  5  miles  above  Jenninn.  Here  the  rock  walls 
of  the  river  approach  each  other,  causing  an  engorgement  and  considerable  faU  when 
the  river  is  np.    Large  rocks  are  scattered  about  here  and  there  in  and  below  the 

*  Not  reprinted.    Printed  in  Honse  Doa  No.  78^  Fifby-fifUi  Congreasy  firtt  ■cmilmi, 


Digitized  by 


Google 


APPENDIX   8  8 — ^REPORT  OP  CAPTAIN  TATLOB.  3483 

gorge.  TheM  rocks  are  the  priooipa]  sonrcee  of  danger  to  boats  miininff  down- 
stream, while  the  heavy  fall  and  swift  carrents  render  the  ascent  of  boats  difficolt^ 
time-consuming,  and  laborious. 

It  was  understood  that  the  survey  was  ordered  in  accordance  with 
this  preliminary  report,  and  it  was  accordingly  limited  to  the  canyon 
referred  to, 

The  results  of  the  survey  are  shown  ou  the  tracing  herewith. 

At  the  time  of  Captain  Symons's  preliminary  examination  the  chief 
obstructions  to  navigation  were  the  rocks  in  the  river  at  the  point 
marked  A  on  the  tracing.  These  rocks  stood  well  up  above  low  water, 
and  obstructed  the  high- water  flow  to  such  an  extent  that  the  water 
was  backed  up  in  the  canyon  above  them,  and  a  considerable  fall  pro- 
duced as  the  river  flowed  past  them.  This  made  the  upstream  naviga- 
tion a  difScult  operation,  requiring  ^^Uning,"  and  the  downstream  navi- 
gation extremely  hazardous  on  account  of  the  narrow  passages  between 
the  rocks  and  the  shores  on  either  side  and  the  swift  currents  caased 
by  the  backing  up  of  the  water.  Last  July  one  of  the  steamers  plying 
on  the  river  was  carried  onto  these  rocks  and  completely  wrecked, 
breaking  in  pieces  and  turning  bottom  up  in  a  few  minutes  after  striking. 
It  was  only  by  the  fortunate  arrival  of  another  steamer  that  happened 
to  be  near  when  the  accident  occurred  that  a  large  loss  of  life  was 
prevented. 

During  the  early  spring  of  1897  these  rocks  were  removed  by  private 
enterprise,  so  that  at  the  time  the  survey  was  made  in  April,  1897,  these 
rocks  were  found  to  be  about  6  inches  below  low  water.  On  account  of 
sand  bars  and  shallow  water  the  river  is  not  navigated  at  the  low  stage, 
so  that  the  danger  from  these  rocks  is  almost  entirely  done  away  with. 

The  removal  of  the  rocks  at  A,  however,  causes  the  current  to  strike 
violently  against  the  projecting  ridges  of  rock  at  B  and  cross  diagonally 
to  the  point  O. 

The  point  G  is  a  low  bar  covered  by  enormous  bowlders,  and  is  now 
scarcely  less  dangerous  to  navigation  than  the  rocks  at  A  were  before 
their  removal. 

On  May  7, 1897,  two  steamers  were  wrecked  within  a  few  minutes  of 
each  other  near  the  point  0.  It  was  reported  that  the  first  steamer 
canght  a  log  in  her  rudders  and  was  forced  onto  the  rocks  by  the  cross 
current  spoken  of.  The  c^use  of  the  wreck  of  the  second  boat  was  also 
said  to  be  the  cross  current.  The  passengers  from  these  two  boats  were 
obliged  to  spend  the  night  on  the  rocks. 

A  new  boat  is  now  being  built  to  run  on  this  part  of  the  river,  which, 
in  view  of  the  fact  that  three  boats  have  been  wrecked  in  this  canyon 
within  less  than  a  year,  is  pretty  good  evidence  that  the  river  traffic 
must  be  of  considerable  importance. 

The  danger  and  difficulty  of  navigating  this  canyon  can  be  very  mate- 
rially reduced  by  the  removal  of  the  projecting  points  at  B  and  by 
breaking  up  and  scattering  out  the  large  bowlders  on  the  point  O,  and 
possibly  at  some  other  places  near  by.  At  the  time  the  survey  was 
made  there  was  still  considerable  snow  and  ice  in  the  canyon,  and  an 
exact  estimate  of  the  amount  to  be  blasted  up  was  not  made,  but  it  is 
believed  that  the  entire  cost  of  the  work  will  not  exceed  $5,000. 
Very  respectfully,  your  obedient  servant, 

Habby  Taylob, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
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S  S  20. 

MODIFICATION  OF  HARBOR  LINES  AT  OLYMPIA  HARBOR,  WASHINGTON, 

Sir  :  We  respectfully  request  that  a  narrow  strip  of  tide  flats  in 
front  of  PercivaPs  dock,  and  between  the  dock  and  channel  already 
opened,  be  dredged  and  removed  as  part  of  the  improvement  of  the 
harbor  of  Olympia  undertaken  by  the  United  States  Government 

It  is  bare  at  low  tide,  blocking  all  approach  to  the  wharf.  It  is  situ- 
ated directly  opposite  the  basin  which  has  been  excavated  to  enlarge 
the  area  of  deep  water.  Its  removal  would  more  than  double  the  pres- 
ent available  wharfage  and  would  considerably  increase  the  deep-water 
basin. 

Very  respectfully,  A.  H.  Ohambbbs, 

Ohairman  Board  of  JVadSj 
And  31  others. 
Captain  Tatlob, 

Engineer  Oorps^  U.  S.  A* 

Nothing  in  the  State  constitution  or  laws  to  prevent  dredging  and 
removing  a  tide  flat  a(^acent  to  but  on  the  shore  side  of  the  outer 
or  sea  harbor  line.  The  outer  line  was  established  as  a  barrier  against 
encroachment  upon  the  harbor  by  wharves  or  other  structures.  There 
is  no  reason  why  the  harbor  area  should  not  be  extended  beyond  the 
harbor  line  if  navigation  or  business  can  be  promoted  thereby.  In  fact, 
the  constitution  expressly  provides  for  making  docks,  and  consequently 
of  channels  and  basins  leading  to  them,  as  well  as  wharves,  in  the  area 
reserved  between  the  outer  and  inner  harbor  lines. 

Unquestionably  a  party  leasing  a  portion  of  this  reserve  from  the 
State  would  have  the  right  to  improve  it  by  dredging,  docks,  basins, 
and  water  approaches,  as  well  as  by  building  wharves. 

[Xlnt  indoTMment.] 

Office  Ohesf  of  Engineers, 

U.  S.  Army, 
February  i,  1897. 
Respectfully  submitted  to  the  Secretary  of  War. 
Application  is  made  by  citizens  of  Olympia,  Wash.,  for  a  change 
in  the  plan  of  improvement  of  the  harbor,  so  as  to  have  certain  dredging 
done  along  Percival's  dock. 

This  will  necessitate  a  change  in  the  harbor  lines  which  were  estab- 
lished by  the  Secretary  of  War  June  3, 1892. 

The  subject  has  been  given  careful  consideration  by  Oapt  Harry 
Taylor,  Corps  of  Engineers,  and  attention  is  respectfully  in vited  to  the 
within  report  by  that  officer,  in  which  he  recommends  certain  dredging 
in  front  of  the  dock,  and  that  the  harbor  line  be  modified  accordingly. 
This  recommendation  meets  the  approval  of  the  division  engineer,  and 
is  concurred  in  by  me. 

A  tracing,  showing  in  green  the  proposed  change  in  the  harbor  line, 
is  submitt^,  and  I  recommend  that  the  Secretary  place  his  approval 
thereon. 

A.  Maokenzib, 
Acting  Chief  of  Engineers. 
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[Second  indorsement.] 

War  Department,  February  5, 1897. 
Approved,  as  recommended  by  the  Acting  Ohief  of  Engineers. 
By  order  of  the  Secretary  of  War, 

John  Tweed  alb,  Ohief  Clerk. 


report  of  oapt.  harry  taylor,  corps  of  engineers. 

United  States  Engineer  Office, 

Seattley  Wash.j  January  19^  1897. 

General  :  I  have  the  honor  to  sabmit  the  following  report  in  answer 
to  your  telegram  of  the  15th  instant,  asking  if  there  is  any  objection  to 
drawing  in  harbor  line  in  front  of  Percivals  Dock  and  dredging  trian- 
gular area  between  the  dock  and  the  harbor  line  of  Olympia  Harbor, 
Washington : 

Upon  receipt  of  your  letter  I  wrote  my  inspector  at  Olympia  to  con- 
sult with  the  citizens  of  Olympia,  and  he  reports  that  he  has  seen  Gol. 
F.  D.  Huestes,  Gen.  Hazard  Stevens,  Mr.  C.  H.  Ayer,  late  mayor  of 
Olympia,  and  other  prominent  citizens,  all  of  whom  strongly  favor  the 
plan  of  aredging  along  the  front  of  the  dock.  From  my  own  knowledge 
of  the  sentiment  in  Olympia,  I  know  that  it  is  generally  very  strong  in 
favor  of  doing  this  dredging.  There  seems  to  be  little  question  but  that 
it  will  be  decidedly  to  the  advantage  of  the  shipping  and  commercial 
interests  of  the  city,  and  I  believe  that  there  will  be  no  objection  to  it 
on  the  part  of  anyone  there. 

Percivals  Dock  is  the  only  one  generally  used,  and  all  steamboats 
plying  between  Olympia  and  other  points  on  Puget  Sound  land  there. 
Gonsiderable  inconvenience  is  experienced  by  them  on  account  of  the 
lack  of  deep  water  along  the  dock  at  low  water,  as  at  such  times  the 
only  available  portion  of  the  dock  is  a  short  stretch  near  the  inner  or 
south  end  of  the  dock. 

1  inclose  herewith  a  tracing,  upon  which  are  shown  part  of  the  har- 
bor lines  of  Olympia  Harbor  as  they  now  exist,  Percivals  Dock,  and 
the  proposed  change  in  the  harbor  lines  to  bring  the  eastern  line  in 
along  a  portion  of  the  dock.  The  outer  end  of  the  dock  is  little  used, 
and  there  seems  to  be  no  advantage  at  present  in  carrying  the  dredg- 
ing farther  than  is  indicated  on  the  tracing. 

The  present  contract  was  for  an  estimated  amount  of  150,000  cubic 
yards  to  complete  the  project  for  the  enitre  width  of  the  channel  and 
basin  to  a  depth  of  6  feet.  Upon  sounding  the  area  to  be  dredged  over, 
it  was  discovered  that  under  previous  contracts  the  dredging  had  evi- 
dently exceeded  6  feet,  and  that  by  increasing  the  estimated  amount  to 
174,000  cubic  yards  the  entire  basin  could  be  dredged  to  a  depth  of 
10  teet  and  the  outer  end  of  the  channel  to  a  depth  of  8  feet.  As  the 
adopted  project  contemplates  a  depth  of  12  feet  throughout  the  entire 
area,  I  directed  the  dredging  company  to  excavate  to  the  depths  above 
mentioned,  i.  e.,  10  feet  in  the  basin  and  8  feet  in  the  outer  end  of  the 
channel. 

To  dredge  the  area  indicated  in  front  of  Percival  Dock  to  a  depth  of 
10  feet  will  require  an  additional  amount  of  dredging  of  about  20,000 
cubic  yards,  making  the  total  amount  194,000  cubic  yards.  This  amount 
will  still  leave  a  balance  of  the  appropriation  of  about  $5,000. 
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As  this  seems  to  be  to  the  general  benefit  of  the  commonity  and  in 
acoordance  with  the  general  desire,  I  wonld  respectfolly  recommend 
that  the  harbor  lines  be  changed  as  indicated  upon  the  tracing  here- 
with, and  that  I  be  allowed  to  have  the  dredging  done  under  the  present 
contract  As  the  work  now  contemplated  is  well  advanced  and  will 
probably  be  completed  within  ten  days  or  two  weeks,  I  would  respect- 
fully request  to  be  informed  by  telegraph  if  this  recommendation  is 
approved. 

Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Oaptainj  Carps  of  EngineerSy  U.  8.  A. 
Brig.  Gen.  W.  P.  ORAiaHiLL, 

Chief  of  JBngineerSy  XT.  8.  A. 
(Through  the  Division  Engineer.) 

[Flnt  indonaineiii.] 

XT.  8.  Engineer  Office,  Paoifio  Division, 

San  Francisco  J  Cal.^  January  22j  1897. 
Bespectfidly  forwarded  recommended. 

Ghas.  E.  Sutbr, 
OoUmel  of  Engineers^  U.  8.  A.,  Division  Engineer. 
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APPENDIX  T  T. 

PBEUMINAST  EXAMmATION  OF  POBTLAKD  CHANNEL  (CANAL),  ALASKA. 
[Printed  In  Senate  Doo.  No.  19,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Ohief  of  ENaiNEEBS, 

United  States  Abmy^ 
WasMngtonj  D.  0.,  November  14y  1896. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  letter  of 
November  3,  1896,  from  Capt.  D.  D.  Gaillard,  Oorps  of  Engineers, 
inclosing  his  report  of  results  of  preliminary  examination  of  Portland 
Channel  (Oanal),  Alaska. 

The  duty  assigned  Captain  Oaillard  has  been  performed  in  a  prompt 
and  very  satisfactory  manner,  and  his  unusually  interesting  report  is 
submitted  for  such  action  as  maybe  deemed  proper  in  the  judgment  of 
the  Secretary  of  War. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig.  Oen.y  Chief  of  Ungineera. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


LBTTEB  of  OAPT.  D.  D.  aAILLABD,  OOBPS  OF  ENGINEEBS. 

Office  of  the  Washington  Aqueduct, 

Washington^  D.  (7.,  November  5, 1896. 
Genbbal:  I  have  the  honor  to  submit  the  following  report,  in  dupli- 
cate, JipoB  the  preliminary  examination  of  Portland  Channel  (Canal), 
Alaska,  and  the  construction  of  the  storehouses  on  its  west  bank,  as 
directed  by  Department  letter  of  August  17, 1896. 

United  States  Coast  and  Geodetic  Survey  chart  No.  8100  covers  the 
localities  mentioned  in  the  report.  Two  copies  of  this  chart,*  on  each 
of  which  have  been  platted  the  locations  of  the  storehouses,  are  for- 
warded by  the  same  mail. 

Very  respectfully,  your  obedient  servant^ 

D.  D.  Gaillabd, 
Captain^  Oorps  of  Engineers. 
Brig.  Gen.  W.  P.  Cbaighill, 

Ohief  of  Engineers^  U.  8.  A. 


PBELIMINABY  EXAMINATION  OP  POBTLAND  CHANNEL  (CANAL), 
southeast  ALAHKA. 

OBNEBAL  DESOEIPTION. 

Portland  Canal,  named  by  Vancouver  in  1793,  forms  a  part  of  the 
boundary  line  between  British  Columbia  and  southeast  Alaska  and 
extends  in  a  generally  northerly  direction  for  a  distance  of  about  96 

*Not  reprinted.  Printed  in  Senate  Doc.  No.  19,  Fifty-fourth  Congress,  second 
•eesion. 
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miles,  measured  along  the  axis  of  the  channel.  For  about  25  miles  irom 
its  mouth  the  average  width  is  about  3^  miles,  and  the  average  mid- 
channel  depth  about  244  fathoms.  For  the  remaining  distance  of  71 
miles  to  the  head  of  the  canal  the  width  is  remarkably  uniform,  and 
varies  but  little  from  about  1^  miles,  while  the  average  mid-channel 
depth  is  about  137  fathoms.  The  least  mid-channel  depth  at  any  point 
of  the  canal  until  the  head  is  reached  is  52  fathoms. 

Tidal  observations  taken  by  parties  under  charge  of  Lieut.  Gom- 
mander  0.  M.  Thomas,  U.  S.  N.,  in  1888,  and  furnished  through  the 
courtesy  of  the  Superintendent  of  the  United  States  Coast  and  Geo- 
detic Survey,  show  that  the  mean  range  of  tide  along  Portland  Canal 
Is  as  follows: 

Feet 

Somerrille  Bay,  British  Colnmbia 13.23 

Halibnt  Bay,  sontheast  Alaska 15.30 

Fords  Cove,  British  Columbia 14.03 

But  a  single  island  (Hattie  Island)  and  no  rocks  are  found  in  the 
channel,  and  except  at  the  mouths  of  the  larger  creeks  deep  water 
extends  close  inshore. 

From  Lion  Point  to  the  head  of  the  canal,  on  September  14, 1896, 
the  surface  water  tasted  perfectly  fresh,  and  for  several  miles  below 
Lion  Point  it  was  but  slightly  brackish. 

The  temperature  of  the  surface  water  10  miles  south  of  Halibut  Bay, 
on  September  2,  was  54^  F.,  and  of  that  midway  between  the  mouths 
of  Bear  and  Salmon  rivers,  on  September  15,  41^  F.,  the  temperature 
of  the  air  at  the  same  time  being  56^  F.  The  water  at  the  head  of 
the  canal  has  a  very  peculiar  milky-white  appearance,  given  it  by 
the  waters  of  Bear  and  Salmon  rivers,  two  very  swift  streams  draining 
considerable  extents  of  country  and  frequently  branching  into  several 
channels,  but  when  confined  in  a  single  channel  having  at  low  water,  in 
the  case  of  the  former,  a  width  of  about  60  feet  and  maximum  depth 
of  about  4  feet,  and  in  the  latter  a  width  of  about  50  feet  and  depth  of 
about  3  feet,  with  velocities  in  each  case  of  from  6  to  9  feet  per  second. 
At  times  of  flood  they  bring  down  large  quantities  of  sediment,  and 
have  formed  extensive  flats  at  their  mouths.  A  reconnaissance  of 
about  6  miles  up  Bear  Eiver  Valley,  and  the  view  obtained  from  the 
most  northerly  point  reached  on  the  reconnaissance,  showed  that  for  a 
distance  of  12  or  14  miles  north  of  the  head  of  Portland  Oanal  the 
valley  of  Bear  Eiver  is  but  a  prolongation  of  the  same  glacier-formed 
gorge  which  constitutes  Portland  Canal.  At  12  or  14  miles  above  the 
mouth  of  Bear  Eiver  the  valley  seems  to  separate  into  two  branches, 
one  of  which  apparently  passes  on  each  side  of  Mount  Gordon,  the 
name  given  by  us,  in  honor  of  the  hero  of  Khartoum,  to  the  prominent 
glacier-capped  peak  shown  in  the  background  of  the  view  up  Bear 
Eiver  Valley  taken  from  the  vicinity  of  parallel  50  degrees,  and  which 
appears  to  have  been  unnamed  previously. 

The  banks  are  in  general  steep  and  rocky,  and  the  entire  canal  on 
both  sides  is  bordered  by  mountains  which  vary  in  height  from  about 
1,500  to  7,600  feet,  the  summits  of  the  higher  peaks  being  covered  with 
snow  and  ice  from  which  are  formed  numerous  glaciers,  generally  ter- 
minating at  an  altitude  of  3,000  to  4,000  feet  above  sea  level. 

From  the  scorings  observed  on  the  rocks  and  from  other  indications  it 
seems  probable  that  Portland  Oanal  itself  was  once  the  bed  of  an  enor- 
mous glacier,  fed  by  tributary  glaciers,  which  occupied  the  ravines  and 
valleys  on  either  bank,  and  that  these  tributary  glaciers  were  in  turn 
fed  by  smaller  glaciers,  some  of  which  yet  remain.    All  indications 
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VIEW  OF  BEAR    RIVER  VALLEY  FROM  VICINITY  OF   PARALLEL  66* -MOUNT  GORDON  IN 

THE  BACKGROUND. 


MOUNTAINS  AT  HEAD  OF  PORTLAND  CANAL,  ON  BRITISH 
COLUMBIA  SHORE. 
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TIMBER  TORN  UP  BY  "AVALANCHE,  "  WEST  SIDE  OF  BEAR  RIVER 
VALLEY,  NEAR  HEAD  OF  PORTLAND  CANAL. 


FOREST  ON  NORTH  BANK  OF  SALMON  RIVER,  SOUTHEAST  ALASKA,  NEAR  HEAD  OF 
PORTLAND  CANAL. 
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point  to  the  fact  that  at  the  present  time  the  climate  of  this  portion  of 
Alaska  is  becoming  gradually  milder,  and  that  the  glaciers  are  receding' 
at  a  rate  geologically  rapid.  From  the  water's  edge  np  to  an  elevation 
of  3,500  to  4,000  feet,  the  shores  are  covered  with  a  dense  growth  of 
hemloQk,  spruce,  and  pine,  mingled  in  some  localities  with  red  and  yd- 
low  cedar.  Huge  bare  scars,  frequently  extending  from  the  snow  line 
down  to  the  water's  edge,  mark  the  paths  of  numerous  avalanches 
which  have  swept  away  every  vestige  of  timber  in  their  downward 
course.  While  not  comparable  with  the  timber  of  Washington,  Oregon, 
or  of  some  parts  of  Alaska,  muchbof  it  compares  favorably  in  size  with 
that  of  the  Atlantic  States,  and  on  account  of  its  great  abundance  and 
its  proximity  to  deep  water,  the  day  will  yet  come  when  the  immense 
forests  of  Alaska  will  be  called  upon  to  furnish  lumber  for  use  in  other 
parts  of  the  United  States. 

A  dense  growth  of  underbrush  and  a  perfect  tangle  of  fallen  trees 
cover  the  ground  in  the  forests.  Of  soil  proper,  except  in  the  valleys 
of  streams,  there  is  but  little.  What  supplies  its  place  is  a  spongy 
mass  of  decayed  wood  and  vegetation  from  2  to  5  feet  in  thickness, 
which  seems  as  tremulous  under  foot  as  does  an  ordinary  salt  marsh, 
and  which,  when  thoroughly  dried  by  artificial  heat,  generally  con- 
tained sufficient  organic  matter  to  bum  readily. 

SBTTLEMSNTS. 

There  are  no  permanent  settlements  on  the  Alaska  shore  of  Port- 
land Canal,  and  only  about  a  dozen  Indians  in  all  were  encountered 
there,  engaged  temporarily  in  catching  and  drying  salmon,  hunting, 
and  trapping.  These  Indians,  without  exception,  had  come  from  the 
British  Columbia  side  of  the  canal  and  were  semicivilized.  Several 
unoccupied  Indian  huts  and  two  or  three  substantial  log  huts,  built  by 
white  men — hunters,  trappers,  and  prospectors — but  unoccupied  at  the 
time,  were  observed. 

In  that  part  of  southeast  Alaska  adjacent  to  Portland  Canal— i.  e., 
the  area  included  between  Dixon  Entrance,  Clarence  Strait,  the  west 
branch  of  Behm  Canal,  Bell  Arm,  the  fifty-sixth  parallel  of  north  lati- 
tude, a  small  part  of  Bear  River,  and  Portland  Canal — the  United  States 
has  established  three  post-offices,  one  at  each  of  the  following  points: 
United  States  custom-house,  Mary  Island;  Ketchikan,  Tongass  Nar- 
rows; and  Loring,  Naha  Bay,  Behm  Canal.  Another  is  soon  to  be 
established  at  Metlakahtla,  Annette  Island. 

The  United  States  custom-house  which  was  established  at  Tongass, 
Tongass  Island,  in  1869  was  abolished  toward  the  close  of  the  year  1888, 
and  by  act  of  Congress  approved  March  3, 1891,  Mary  Island  was  con- 
stituted a  subport  of  delivery.  On  April  29, 1868,  a  military  post,  Fort 
Tongass,  was  established  at  Tongass  and  garrisoned  by  about  3  com- 
missioned officers  and  50  enlisted  men  of  Battery  E,  Second  Eegiment 
of  Artillery,  until  October  7, 1870,  when  the  i)ost  was  abandoned. 

The  largest  settlement  in  the  region  under  discussion  is  at  New 
Metlakahtla  (Port  Chester),  where  there  is  a  store,  a  cannery,  a  saw- 
mill, and  about  850  Christian  Indians  who,  in  1887,  to  obtain  greater 
religious  liberty,  abandoned  their  village  in  British  Columbia  and  fol- 
lowed their  devoted  missionary,  Mr.  William  Duncan,  to  their  present 
abode,  upon  arrival  at  which  it  is  said  that  they  hoisted  the  United 
States  flag  and  formally  transferred  their  allegiance  from  Canada  to 
the  United  States.  By  act  of  Congress,  approved  March  3, 1891,  the 
body  of  lands  known  as  Annette  Islands  was  set  apart  as  a  reservation 
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^'  for  the  nse  Of  the  Metlakahtia  Indians  and  those  persons  known  as 
Metlakahtlans  who  have  recently  emigrated  from  British  Columbia  to 
Alaska,  and  snch  other  Alaskan  natives  as  may  join  them,"  etc. 

This  settlement  affords  a  striking  example  of  the  results  attained  by 
one  man  by  a  judicious  blending  of  industrial  with  moral  and  religious 
instruction  during  a  period  of  about  forty  years. 

At  Loring  there  are,  besides  the  post-ofQce,  a  store,  a  cannery,  and  a 
few  resident  Indians.    On  Neets  Bay  is  a  cannery. 

At  Ketchikan  there  are  about  100  Indians,  a  store,  and  an  estab- 
lishment for  salting  fish.  ^ 

At  Gavina,  Tongass  Farrows,  there  is  a  sawmill  owned  and  operated 
by  Indians. 

At  Tongass  there  is  a  trading  store,  an  establishment  for  salting  fish, 
and  a  settlement  of  about  50  Indians.  One  and  a  half  miles  below 
Ketchikan,  on  Tongass  Farrows,  a  new  Indian  mission  has  recently 
been  established. 

There  is  said  to  be  a  cannery  near  the  head  of  Behm  Oanal,  at  the 
mouth  of  the  Klaheena  River,  and  another  on  Boca  de  Quadra. 

So  far  as  could  be  ascertained,  the  preceding  list  comprises  all  of  the 
principal  settlements  in  southeast  Alaska  within  the  limits  previously 
described. 

On  the  British  Columbia  side  of  Portland  Canal  by  far  the  most 
important  settlement  is  Port  Simpson,  near  the  mouth  of  the  canal,  a 
trading  post  established  by  the  Hudson  Bay  Company  sixty  or  eighty 
years  ago  and  still  controlled  by  them.  The  total  settlement  comprises 
some  800  to  1,000  persons,  employees  of  the  company,  and  a  large  num- 
ber of  Indians.  The  town  presents  rather  an  attractive  appearance, 
and  many  of  the  Indians  own  comfortable  frame  houses.  From  Port 
Simpson,  a  small  but  powerful  stern- wheel  steamer,  the  Caledaniay 
makes  constant  trips  during  the  summer  to  the  company's  subposts  in 
the  interior  of  British  Columbia  to  collect  furs,  which  are  then  baled 
at  Port  Simpson  and  shipped  abroad.  A  few  days  before  our  arrival  a 
single  shipment  of  100  bales,  valued  at  $50,000,  had  been  made. 

The  other  settlements  on  the  British  Columbia  side  of  Portland 
Canal  consist  of  a  mission  and  an  Indian  village  on  Nass  Biver,  and 
some  canneries  on  this  river  and  on  Observatory  Inlet. 

RESOURCES  OF  THE  REGION  ADJACENT  TO  PORTLAND  OANAL. 

UnQuestionably  the  principal  food  supply  of  this  portion  of  Alaska 
is  Aow  and  always  will  be  fish,  and  of  all  the  different  species  found  in 
Portland  Canal  and  adjacent  waters  by  far  the  most  numerous  are  the 
salmon,  which  in  the  summer  months  and  until  the  middle  of  Septem- 
ber swarm  up  every  stream  emptying  into  Portland  Canal  for  the  pur- 
pose of  depositing  their  spawn.  Apparently  taking  no  food  while 
spawning  is  in  progress,  and  weakened  and  bruised  by  their  struggles 
in  rapids  and  against  rocks  in  their  efforts  to  rea<$h  the  spawning 
ground,  thlBir  strength  lasts  but  a  short  time  after  the  spawn  is 
deposited,  and  few  live  to  return  to  deep  water. 

Certain  favorite  creeks  seemed  almost  alive  with  them,  and  on  one 
section,  about  half  a  mile  long,  12  feet  wide,  and  8  inches  deep,  of  a 
creek  emptying  into  Halibut  Bay,  an  attempt  was  made  to  estimate 
the  number  of  salmon  by  counting  those  in  a  typical  portion  25  feet  in 
length  and  12  feet  in  width.  In  this  small  area  were  54  salmon,  and 
in  the  half  mile  of  stream  there  were  probably  between  6,000  and  6,000 
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HUDSON'S  BAY  COMPANY'S  STORE,  PORT  SIMPSON,  BRITISH  COLUMBIA. 


SALMON  ASCENDING  CREEK,  HEAD  OF  HALIBUT  BAY. 
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SALMON  A8CEN0INQ  CREEK,  HEAD  OF  HALIBUT  BAY. 


HALIBUT  CAUGHT  IN   MANZANITA  COVE,   NEAR  STOREHOUSE  No.    1. 
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fish.  Wben  the  '^ran'^  is  almost  over  the  stench  from  the  dead  fish  is 
sickening.  In  a  stream  about  14  feet  wide  and  8  inches  deep,  which 
flows  within  a  few  yards  of  Storehouse  No.  4, 1,379  dead  salmon  were 
counted  in  a  stretch  of  800  feet  of  stream.  This  did  not  include  the 
very  large  number  which  had  previously  floated  downstream  into 
Portland  Canal. 

On  Salmon  Eiver,  near  Storehouse  No.  4,  on  September  19,  although 
the  <<run"  had  almost  ended,  a  single  Indian  with  a  <' salmon  hook" 
took  250  salmon  in  less  than  two  hours.  It  is  doubtful  if  there  are 
many  places  outside  of  Alaska  where  a  man  can  secure  a  year's  supply 
of  meat  in  less  than  three  hours  and  with  no  risk  or  uncertainty,  and 
but  little  exertion.  The  salmon  already  described  were  apparently  con- 
fined to  three  varieties,  "hook-nose,"  "humpback,"  and  "steelhead," 
but  as  our  observations  extended  only  between  September  2  and  25, 
other  varieties  may  have  made  their  "runs"  previous  to  the  former 
date. 

In  addition  to  salmon,  our  parties  caught  brook  trout,  codfish,  rock 
cod,  halibut,  flounders,  and  crabs.  Fine  clams  were  obtained  in  front 
of  Storehouse  No.  1,  and  numerous  hair  seals  were  seen  at  the  head  of 
Portland  Canal  and  a  few  in  Halibut  Bay.  Porpoises  were  seen  in  all 
parts  of  the  canal,  and  whales  in  "ManzanitaCove"  and  Wales  Passage. 

The  animals  seen  at  various  times  by  members  of  the  party  were  the 
bear,  wolf,  mountain  goat,  porcupine,  mink,  squirrel,  and  muskrat.  In 
addition  to  these,  it  is  known  that  the  deer,  marten,  wolverine,  otter, 
and  marmot  are  also  found  along  portions  of  Portland  Canal. 

Among  the  birds  noted  were  geese,  ducks  of  various  kinds,  coots, 
loons,  bald  eagles,  an  owl,  ravens,  gulls,  jay  birds,  pheasants  (rough- 
legged  grouse),  two  species  of  hawk,  blue  herons,  kingfishers,  dippers, 
woodpeckers,  wrens,  sparrows,  humming  birds,  and  one  or  two  other 
small  birds  whose  names  were  not  known  to  us. 

In  general,  however,  considering  the  density  and  extent  of  the  forests, 
one  can  not  help  being  struck  at  this  season  by  the  scarcity  of  birds  of 
all  kinds,  and  especially  by  the  absence  of  song  birds. 

A  single  lizard  and  several  toads  constituted  the  sole  representatives 
of  the  reptile  and  batrachian  families. 

At  all  points  along  the  canal  on  still  days  sand  flies  and  mosquitoes 
were  very  troublesome,  the  former,  however,  largely  outnumbering  the 
latter. 

The  principal  forest  trees  are  hemlock,  spruce,  pine,  and  red  and  yel- 
low cedar.  Along  the  larger  water  courses  cottonwoods,  willows,  and 
red-berry  alders  are  plentiful. 

Huckleberries  and  red  currants  were  very  abundant  and  of  large 
size.  Salmon  berries,  raspberries,  and  cranberries  were  frequently  seen, 
as  were  also  strawberry  plants,  but  no  strawberries,  the  season  prob- 
ably having  passed.  Several  other  kinds  of  berries  were  noted,  but 
whether  or  not  they  were  edible  could  not  be  determined.  In  general, 
all  of  the  berries  were  rather  insipid,  due,  probably,  to  the  large  amount 
of  moisture  and  to  the  fact  that  on  account  of  the  density  of  the  forests 
overhead  they  were  but  little  exposed  to  the  direct  rays  of  the  sun. 

Of  cultivable  land  there  is  very  little  in  the  vicinity  of  Portland 
Canal,  but  at  Port  Simpson  some  vegetable  gardens  and  a  few  beautiful 
flower  gardens  were  seen.  Carrots,  turnips,  beets,  parsnips,  radishes, 
onions,  pease,  lettuce,  and  celery  are  said  to  do  well.  Potato  plants 
appeared  very  flourishing.  It  is  stated  that  cauliflower  does  well,  but 
that  cabbage  does  not  head  well,  if  at  all.    A  flourishing  potato  plant 
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was  observed  in  front  of  a  trapper's  deserted  eabin  at  Lion  Point,  British 
Colnmbia,  near  the  head  of  Portland  Canal,  and  another  in  front  of  a 
similar  cabin  on  Halibut  Bay. 

It  is  not  known  at  the  present  time  that  any  valuable  mineral  deposits 
exist  in  the  vicinity  of  Portland  Canal,  but  the  region  is  very  rugged 
and  the  forests  so  dense  and  the  adjoining  territory  so  inaccessible  on 
account  of  the  entire  absence  of  navigable  streams,  of  roads,  and  of 
trails  that  but  little  prospecting  in  the  interior  has  yet  been  done. 

CLIMATE. 

Daring  our  stay  of  twenty-eight  days  in  Portland  Canal  rain  fell  on 
nine  days,  and  on  one  day  fog  hung  down  to  the  wat.er,  while  on  sev- 
eral days  fog  banks  which  obscured  objects  at  some  height  above  the 
water  were  observed  in  the  early  morning,  but  these  were  generally 
dissipated  by  the  sun  by  9  or  10  o'clock.  As  regards  rain,  sunshine,  and 
temperature  the  weather  was  practically  the  same  at  the  sites  of  all  of 
the  storehouses,  but  while  there  was  but  comparatively  little  wind  at 
any  of  them,  its  velocity  generally  increased  from  the  head  toward  the 
mouth  of  the  canal.  The  highest  observed  temperature  was  69°  F.,  on 
September  16,  and  the  lowest  32^  F.,  on  September  26,  at  Lizard  Cove, 
when  thin  ice  formed.  Very  heavy  white  fVosts  were  of  constant  occur- 
rence during  the  latter  part  of  the  month. 

A  table  showing  the  direction  of  the  wind  and  the  temperature  at  6 
a.  m.,  12  noon,  and  6  p.  m.,  taken  on  board  of  the  Manz<mita^  is  given  in 
Appendix  A,  in  which  is  also  given  some  data  in  reference  to  the  same 
subjects  for  Port  Simpson,  British  Columbia,  at  the  mouth  of  Portland 
Canal,  obtained  from  the  Pacific  Coast  Pilot,  1869. 

CONCLUSIONS, 

It  may  be  stated,  in  summing  up  the  results  of  the  preliminary  exam- 
ination of  Portland  Canal,  that  it  is  a  beautiful  sheet  of  water,  with 
bold,  well-defined  shores,  and  a  least  mid-channel  depth  of  312  feet, 
and  is  remarkably  easy  to  navigate,  but  the  depth  of  water  is  so  great 
that  there  are  but  few  safe  anchorages  available. 

Ko  United  States  vessels  except  those  connected  with  surveys  now 
navigate  Portland  Canal. 

There  are  no  permajient  inhabitants  on  the  Alaska  shore  of  the 
canal,  and  the  only  industries  carried  on  there  are  hunting,  trapping, 
and  the  smoking  of  a  comparatively  small  number  of  salmon,  princi- 
pally by  Indians.  The  latest  chart  issued  by  the  United  States  Coast 
and  Geodetic  Survey  of  Portland  Canal  and  its  vicinity  was  entirely 
satisfactory  for  all  purposes  of  navigation,  although  neither  the  captain 
of  the  Manzaniia  nor  the  pilot  had  ever  navigated  the  canal  before. 
The  description  of  triangulation  stations  along  Portland  Canal  and 
their  geographical  positions,  kindly  furnished  by  the  Superintendent  of 
the  United  States  Coast  and  Geodetic  Survey,  were  so  complete  that  no 
trouble,  except  in  a  single  instance,  was  found  in  recovering  any  desired 
station,  although  some  of  them  had  been  established  over  eight  years 
and  were  now  marked  only  by  a  small  cross  cut  in  the  rocks. 

REPORT  UPON  THE  CONSTRUCTION  OF  STOREHOUSES  ON  PORTLAND 
CHANNEL  (CANAL),  SOUTHEAST  ALASKA. 

Orders  and  instructions  directing  me  to  proceed  to  Portland  Chan- 
nel (Canal),  Alaska,  for  the  puri)ose  of  making  a  preliminary  examina- 
tion of  tJie  some  and  of  constructing  four  storehouses  on  its  western 
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FOREST  ONE-FOURTH  OF  A  MILE  WEST  OF  STOREHOUSE  No.  4. 
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U.  8.  L.  H.  TENDER  "maNZANITA"  IN  HALIBUT  BAY,  PORTLAND  CANAL,  ALASKA. 


HEAD  OF  PORTLAND  CANAL,  SHOWING  MOUNT  GORDON  IN  THE  BACKGROUND. 
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LANDING  STORES  AT  LIZARD  COVE,  PORTLAND  CANAL,  ALASKA. 


LANDING  STORES  AT  LIZARD  COVE,  PORTLAND  CANAL,  ALASKA. 
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bank,  were  received  just  before  noon  on  Angfust  17, 1896,  and  I  left 
Washington,  D.  C,  that  night  for  Seattle,  Wash.,  via  Portland,  Oreg., 
the  stop  at  the  latter  place  being  necessary  to  consalt  with  Capt.  W. 
L.  Eisk,  United  States  Corps  of  Engineers,  engineer  of  the  Thirteenth 
lighthouse  district,  in  reference  to  the  light-house  tender  Manzanitd, 
which  had  been  ordered  to  be  placed  at  my  disposal  at  Seattle,  Wash., 
for  the  transportation  of  myself,  laborers,  and  materials  from  that 
point  to  Alaska  and  return. 

I  arrived  in  Portland  on  the  morning  of  August  24, 1896,  conferred 
with  Captain  Fisk,  and  left  on  the  afternoon  of  the  same  day  for  Seattle, 
where  I  arrived  at  midnight  and  found  the  Manzanita  awaiting  me, 
provisioned  for  the  trip  and  with  her  coal  bunkers  filled.  Conversation 
with  her  efficient  commander,  Capt.  William  E.  Gregory,  and  inquiries 
made  in  Seattle  showed  that  unless  enough  coal  for  the  entire  trip  could 
be  carried  from  Seattle  serious  inconvenience  and  delay  would  result, 
as  no  coal  could  be  purchased  in  Alaska  nearer  than  Juneau,  distant 
about  400  miles  from  the  head  of  Portland  Canal. 

By  advice  of  Captain  Gregory  I  purchased  500  sacks,  which  were  filled 
with  coal  and  stored  in  the  stern  and  along  the  gangways.  This,  with 
the  coal  in  the  bunkers  and  an  extra  supply  carried  in  the  hold  and  on 
the  forward  deck,  gave  a  total  supply  of  135  tons,  which  was  judged 
sufficient  for  the  round  trip,  and  was  all  that  could  be  taken. 

The  period  from  August  25  to  28,  inclusive,  was  spent  in  securing  the 
services  of  a  skillful  pilot  for  the  inland  route  between  Seattle  and 
Portland  Canal,  a  transitman  to  assist  in  the  supervision  of  operations 
and  to  assume  charge  in  case  I  should  be  disabled  from  any  cause,  an 
assistant  quartermaster  (for  a  part  of  the  time  only),  four  masons,  four 
carpenters,  four  cooks,  four  mason^s  assistants,  and  eight  laborers,  sub- 
sistence stores,  medicines,  tentage,  cooking  and  table  utensils,  tools, 
and  building  materials  (cement,  lumber,  shingles,  nails,  etc.),  for  the  four 
storehouses  to  be  constructed  on  the  Alaska  side  of  Portland  Canal. 

All  stores  were  loaded  on  board  the  Manzanita  on  the  afternoon  of 
August  28,  and  at  6.15  a.  m.  on  the  29th,  in  a  heavy  fog,  she  sailed  for 
Portland  Canal,  at  the  mouth  of  which  she  arrived  at  7  p.  m.  on  Sep- 
tember 1,  having  anchored  during  the  nights  of  August  30  and  31  In 
order  to  give  the  pilot  much-needed  rest. 

The  head  of  Portland  Canal  was  reached  at  5  p.  m.  on  September  2, 
and  the  site  of  storehouse  No.  4,  at  Eagle  Point,  northeast  of  the  mouth 
of  Salmon  River,  on  the  west  bank  of  Portland  Canal,  was  selected  on 
the  same  afternoon. 

The  regular  working  party,  consisting  of  one  mason,  one  carpenter, 
one  cook,  one  mason's  helper,  and  two  laborers,  provided  with  tentage 
and  tools,  was  landed  on  the  following  morning  in  a  x>ouring  rain,  and 
by  noon  the  tents  were  pitched  and  ready  for  occupancy,  much  clearing 
of  brush  and  cutting  of  timber  having  been  found  necessary  before 
they  could  be  erected.  Building  materials  and  subsistence  stores  were 
landed  during  the  afternoon  and  stored  in  the  tents  without  injury  from 
the  rain. 

We  left  the  head  of  Portland  Canal  at  6  a.  m.  on  September  4  and 
arrived  at  Halibut  Bay  at  11.30  a.  m.,  selected  the  site  of  storehouse 
No.  3,  on  the  west  side  of  the  bay,  north  of  the  mouth  of  a  creek,  and 
erected  tents  for  the  party  in  a  pouring  rain  on  the  same  afternoon. 
The  working  party,  materials,  and  provisions  were  landed  on  the  fol- 
lowing morning,  and  excavation  for  the  foundation  of  the  storehouse 
was  at  once  begun. 

Previous  investigation  having  shown  that  there  was  little  probability 
of  finding  sand  for  use  in  the  construction  of  the  masonry  of  storehouses 
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No8. 1  and  2  near  their  sites,  September  5  and  7  were  spent  in  filling  367 
sacks  with  sand,  carrying  them  aboat  1 J  miles  in  small  boats  to  the  Mem- 
zanitUj  and  loading  them  on  board. 

We  left  Halibut  Bay  at  5  a.  m.,  September  8,  and  anlved  at  Lizard 
Cove,  Pearse  Island,  at  7.45  a.  m.,  selected  the  site  of  storehouse  No.  2, 
at  the  head  of  the  cove  just  south  of  Lizard  Point,  Pearse  Island, 
landed  party,  pitched  tents^  excavated  foundation  for  storehouse,  landed 
building  materials,  provisions,  and  135  bags  of  sand,  and  sailed  for 
**Manzauita  Cove,^'  north  of  Eed  Cliff  Point,  Wales  Island,  at  4.30  p.  m., 
arriving  there  at  6  p.  m.,  and  selecting  the  site  for  storehouse  No.  1,  at 
the  head  of  a  small  cove  opening  into  ^'  Manzanita  Cove/'  about  250  yards 
west  of  Red  Cliff  Point. 

We  landed  the  working  party  for  storehouse  No.  1  at  6.30  a.  m.,  Sep- 
tember 9,  in  rain,  and  during  the  day  pitched  tents  and  landed  mate- 
rials, provisions,  and  222  bags  of  sand.  The  storehouses  were  located 
with  the  view  of  permitting  the  safe  approach  of  a  small  boat  to  the 
vicinity  at  high  tide,  except  in  severe  storms,  and  of  affording  anchor- 
age at  a  reasonable  distance  under  ordinary  conditions  of  weather  to 
large  vessels,  from  which  stores  could  be  discharged.  This  latter  con- 
dition, however,  could  not  be  fulfilled  at  Lizard  Cove  nor  at  any  other 
point  to  be  found  on  the  east  side  of  Pearse  Island. 

DBSOEIPTION  OP  STOBEHOUSBS. 

Storehouse  No.  1. — ^This  storehouse  is  situated  on  "Manzanita  Cove,'' 
Wales  Island,  about  250  yards  west  of  Red  Cliff  Point.  The  walls  are 
of  rubble  masonry,  laid  with  Portland  cement  mortar.  The  foundation 
walls  are  24  inches  thick  and  the  side  walls  18  inches.  Its  interior 
dimensions  are  10  by  15  feet  by  7  feet  5  inches  in  the  clear,  and  it  is 
surmounted  by  a  gable  roof  with  a  pitch  of  2  on  3,  covered  with  cedar 
shingles.  At  one  end  of  the  building  is  a  door  3  by  6^  feet  in  the  clear, 
and  at  the  opposite  end  a  window  2  by  3  feet  in  the  clear.  The  floor  is 
of  1-inch  boards.  On  the  corner  of  the  house,  to  the  left  of  the  door  and 
about  3  feet  above  the  foundation,  is  a  dressed  stone  with  a  face  8  by  24 
inches,  set  flush  with  the  wall,  on  which  is  neatly  cut  the  inscription: 

U.  S.  PROPERTY. 
DO  KOT  INJURB. 

This  storehouse  contains  31.6  cubic  yards  of  masonry.  It  was  com- 
menced on  September  9  and  completed  on  September  28.  About  60 
feet  to  the  right  of  the  storehouse  is  a  flagstaff  60  feet  in  height  and 
18  inches  in  diameter  at  the  base,  made  by  trimming  and  dressing  a 
straight  spruce  tree.    On  this  staff  is  carved — 

TJ.  s. 

SEPT. 

12tli, 

1890. 

the  date  on  which  thelTnited  States  4-foot  9-inch  by  8-foot  "storm  flag** 
was  flrst  hoisted,  which  was  done  with  a  salute,  three  cheers,  and  uncov- 
ered heads.  This  flag  was  Lept  flying  during  the  day  until  the  party 
left  on  September  28. 

Storehouse  No.  2. — This  storehouse  is  situated  at  the  head  of  the  cove 
just  south  of  Lizard  Point,  Pearse  Island,  southeast  Alaska.  The  waUa 
are  of  rubble  masonrylaid  with  Portland  cement  mortar.  The  founda- 
tion walls  are  24  inches  thick  and  the  side  walls  18  inches.    Its  interior 
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dimensions  are  10  by  15  feet  by  7  feet  5  inches  in  the  clear,  and  it  is 
snrmoanted  by  a  gable  roof  with  a  pitch  of  2  on  3,  covered  with  cedar 
shingles.  At  one  eud  of  the  boilding  is  a  door  3  by  6^  feet  in  the  clear, 
and  at  the  opposite  end  a  window  2  by  3  feet  in  the  clear.  The  floor  is 
of  linch  boards.  On  the  corner  of  the  honse,  to  the  left  of  the  door  and 
abont  3  feet  above  the  foundation,  is  a  dressed  stone  with  a  face  8  by 
24  inches,  set  flash  with  the  wall,  on  which  is  neatly  cat  the  inscription : 

U,  8.  PEOPERTT. 
DO  HOT  INJUBB. 

This  storehouse  contains  31.8  cubic  yards  of  masonry.  It  was  com- 
menced on  September  8  and  completed  on  September  28.  About  15 
feet  to  the  left  of  the  storehouse  and  the  same  distance  in  the  rear  is  a 
flagstaff,  about  60  feet  in  height  and  14  inches  in  diameter  at  the  base, 
made  by  trimming  and  dressing  a  straight  spruce  tree.    On  the  staff  is 

carved-^ 

u.  a 

SEPT. 


the  date  on  which  the  United  States  4  foot  9-Inch  by  8-foot  '^  storm 
flag"  was  first  hoisted,  which  was  done  with  a  salute,  three  cheers,  and 
uncovered  heads.  This  flag  was  kept  flying  during  the  day  until  the 
party  left  ^^  Lizard  Gove"  on  September  28. 

Storehouse  Ifo,  3. — ^This  storehouse  is  situated  on  the  west  side  of 
Halibut  Bay,  and  is  of  rubble  masonry  laid  with  Portland  cement  mor- 
tar, with  foundation  walls  24  inches  in  thickness,  and  side  Walls  18  inches 
thick.  Its  interior  dimensions  are  10  by  15  by  8  feet  in  the  clear,  and  it  is 
surmounted  by  a  hip  roof  with  a  pitch  of  2  on  3  and  a  5-foot  ridge. 
This  roof  is  covered  with  cedar  shingles.  At  one  end  of  the  building 
is  a  door  3  by  6^  feet  in  the  clear,  and  at  the  opposite  end  a  window 
2  by  3  feet  in  the  clear.  The  floor  is  of  1-inch  boards.  On  the  corner 
of  the  house  to  the  left  of  the  door  and  about  3  feet  above  the  founda- 
tion is  a  dressed  stone,  with  a  face  8  by  24  incheS|  set  flush  with  the 
wall,  on  which  is  neatly  cut  the  inscription — 

U.  S.  PROPERTY. 
DO  NOT  INJURS. 

This  storehouse  contains  38.3  cubic  yards  of  masonry.  It  was  com- 
menced on  September  5  and  completed  on  September  26, 1896.  About 
40  feet  in  front  of  the  storehouse  is  a  flagstaff  of  cedar  50  feet  in 
height  and  9  inches  in  diameter  at  its  base,  on  one  side  of  which  is 
carved  "U.  S.''  and  on  the  other  "Sept.  7, 1896,'' on  which  date  a  4-foot 
9-inch  by  8- foot  United  States  "  storm  flag"  was  first  hoisted,  which  was 
done  with  a  salute,  three  cheers,  and  uncovered  heads.  This  flag  was 
kept  flying  during  the  day  until  the  party  left  Halibut  Bay  on  Sep- 
tember 26. 

Storehouse  JTo.  4. — ^This  storehouse  is  situated  at  Eagle  Point,  near 
the  head  of  Portland  Oanal,  and  is  of  rubble  masonry  laid  with  Port- 
land cement  mortar,  with  foundation  walls  18  inches  in  thickness  and 
side  walls  12  inches  thick.  Its  interior  dimensions  are  10  by  15  by  8  feet 
in  the  clear,  and  it  is  surmounted  by  a  hip-roof  with  a  pitch,  of  2  on  3  and 
a  5-foot  ridge.  This  roof  is  covered  with  cedar  shingles.  At  one  end  of 
the  building  is  a  door  3  by  6^  feet  in  the  clear,  and  at  the  opposite  end 
a  window  2  by  3  feet  in  the  clear.  The  floor  is  of  1-inch  boards.  On 
the  comer  of  the  house  to  the  left  of  the  door,  and  about  3  feet  above 
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the  foundation,  is  a  dressed  stone,  with  a  face  8  by  24  inches,  set  flash 
with  the  wall,  on  which  is  neatly  cat  the  following  insciiption: 

IT.  S.  PEOPERTY. 
DO  NOT  Of  JURE. 

This  storehoase  contains  23J2  cubic  yards  of  masonry.  It  was  com- 
menced on  September  4  and  completed  on  September  21, 1896.  About 
25  feet  to  the  left  of  the  storehouse  is  a  flagstaff  formed  by  trimming 
and  dressing  a  spruce  tree  35  feet  in  height  and  12  inches  in  diameter 
at  the  base.    On  this  staff  is  carved 

U.S. 
SEPT. 

1806. 

on  which  date  a  United  States  ^< storm  flag"  4  feet  9  inches  by  8  feet 
was  first  hoisted,  which  was  done  with  a  salute,  three  cheers,  and 
uncovered  heads.  This  flag  was  kept  flying  during  the  day  until  the 
party  left  Eagle  Point  on  September  21. 

The  four  storehouses  are  neatly  and  strongly  built,  and  would  make 
comfortable  quarters  for  small  parties. 

From  inquiries  made  on  the  subject  it  seems  probable  that  they  are 
the  first  buildings  of  stone  masonry  ever  erected  in  Alaska. 

The  doors  and  windows  are  of  double  thickness  of  inch  boards,  the 
inner  course  vertical  and  the  outer  diagonal. 

In  each  of  the  buildings  are  stored  cement,  tools,  rope,  cooking  uten- 
sils, etc.,  for  the  use  of  future  parties,  and  in  each,  except  No.  4,  a  4-foot 
9- inch  by  8-foot  United  States  "storm  flag."  The  plates,  pans,  cups, 
knives,  forks,  spoons,  etc.,  necessary  for  the  use  of  thQ  employees  on 
the  return  voyage  from  Alaska  were  stored  with  Gapt.  Harry  Taylor, 
United  States  Corps  of  Engineers,  at  Seattle,  Wash.,  with  whom  was 
also  left  one  complete  set  of  storehouse  keys,  the  other  set  being  here 
in  my  possession. 

Sand  for  Storehouse  No.  1  was  obtained  from  a  i)oint  40  miles  distant, 
and  for  No.  2  from  a  point  30  miles  distant.  That  for  No.  3  was  loaded 
on  rafts  in  the  vicinity  at  low  tide  and  floated  near  the  site  of  the 
storehouse  at  high  tide. 

Stone  for  Storehouses  Nos.  1,^2,  and  3  was  obtained  by  breaking  up 
bowlders,  loading  them  on  rafts,  and  floating  them  as  near  as  possible 
to  the  sites  of  the  storehouses.  Stone  for  Storehouse  No.  4  was  quar- 
ried from  a  ledge  of  excellent  granite  in  the  immediate  vicinity. 

All  building  materials,  provisions,  etc.,  amounting  to  a  total  of  about 
270  tons,  had  to  be  carried  in  handbarrows  over  ground  which  gener- 
ally afforded  bad  footing. 

By  5.15  p.  m.  on  September  28  the  parties  were  all  once  more  on 
board  of  the  Manzanita,  which  left  for  Mary  Island  for  the  parpose  of 
getting  mail  at  5  a.  m.  September  29  and  arrived  there  at  9.40  a.  m.  the 
same  day.  Here  the  first  newspapers  seen  in  over  a  month  were 
received  and  much  enjoyed. 

September  29  to  October  4  were  spent  en  route  to  Seattle,  which  was 
reached  at  10  a.  m.  on  the  latter  date  with  the  entire  party  in  good 
health  firom  start  to  finish — ^a  source  of  great  satisfaction,  as  I  had 
experienced  much  anxiety  regarding  the  health  of  the  50  persons 
(including  the  crew  of  the  ship)  under  my  charge,  knowing  that  no 
physician  could  be  obtained  within  several  hundred  miles  of  Portland 
OanaL 
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The  party  was  disbanded  at  Seattle  on  October  4,  and  paid  off  on  the 
next  day. 

I  left  Seattle  for  Washington,  D.  0.,  on  October  10,  and  arrived  in 
Washington  on  October  17,  exactly  two  months  from  the  date  of  leav- 
ing the  hitter  place,  and  after  a  total  journey  of  over  9,000  miles. 

In  conclnsion,  I  beg  to  acknowledge  my  great  indebtedness  to  Capt. 
William  E.  Gregory,  the  efficient  commander  of  the  Mamanita^  who, 
with  his  officers  and  the  entire  crew,  did  everything  to  facilitate  work 
and  to  render  my  party  comfortable. 

To  Capt.  J.  E.  Lennan,  pilot,  and  to  Mr.  A.  G.  Mosier,  instrument 
man,  I  am  indebted  for  efficient  and  cheerfdl  performance  of  their 
respective  daties. 

Bespectfally  submitted.  D.  D.  Gaillard, 

Ooptotn,  Oorjfs  of  Engineers. 

Washington,  D.  0^  November  3j  1896. 


Appendix  A« 

8mv0jf  of  Portland  Channel,  Alaoka. 
[Xxtraot  from  log  of  TJ.  8.  ll|^t-hoiiM  tender  JfaiMonito.] 
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Do. 
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Do. 

Do. 
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Do. 
Alexander  Bay,  Portland  Canal* 
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Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Do. 

Da 

Do. 

Do. 
Mary  Island. 

Do! 
Port  Simpson. 
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Do. 
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Do. 

Do. 

Do. 

Do. 

Do. 
Portland  Canal. 
Salmon  RiY«r,  PorHand  OinaL 
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8wn0ff  of  Portland  Channel,  Jf<ui»— OontinaML 


Hour. 

Wind. 

TlMT- 

tn. 

Weather. 

Date. 

Dixoo- 
tion. 

Foioa 

Loeditj. 

Sept  16 

6  a.m. 
Noon. 
0  p.m. 
6  a.m. 
Noon. 
6  p.m. 
6  a.m. 
Noon. 
6  p.m. 
0  a.m. 
Noon  . 
6  p.m. 
6  a.m. 
Noon. 
6  p.m. 
6  a.m. 
Noon. 
6p.m. 
6  a.m. 
Noon. 

SiS: 

Noon.. 
6  p.m. 
0  a.m. 
Noon.. 
6  p.m. 
6  a.m. 
Noon.. 
6  p.m. 
6  a.m. 
Noon.. 
6  p.m. 
0  a.m. 
Noon.. 
6  p.m. 
6  a.m. 
Noon.. 
6  p.m. 
6  a.m. 
Noon.. 
6p.m. 
6  a.m. 
Noon.. 
6  p.m. 

NW. 

NW. 

NW. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 
Calm. 

8W. 

a 
sx. 

8. 

SW. 
SW. 

W. 
NW. 
NW. 
NW. 
NW. 
NW. 

& 

W. 
NW. 
Calm. 
SW. 

8. 
SW. 

a 

SB. 

a 
a 

SE. 
SB. 
SB. 

•P. 

09 
69 
67 
66 
67 
60 
61 
62 
69 
62 
64 
69 
66 
68 
60 
68 
64 
69 
64 
60 
69 
57 
66 
56 
51 
56 
62 
61 
68 
67 

51 
46 
59 
51 
48 

58 
54 

58 
49 
52 
60 

Pine 

Salmon  Blrsr,  Portland  CanaL 
Dow 
Da 
Da 

Da 
Da 
Da 
Da 

2? 
Da 

5^ 
Da 

Da 

SS 

Da 
Da 

Halibut  Bay,  Portland  OsuL 
Do. 
Da 
Da 
Da 
Da 

Sept  16 
Sept  17 
Sept  18 
Sept  16 
Sept  20 
Sept  21 
Sept  22 
Sept  28 

....  .do  ...••••• 

do 

do 

....  .do  . ....... 

do 

do 

.....do  . . •■.•«. 

do 

do 

.....do  ........ 

do 

do 

!i;;!do !!'."!" 

do 

do 

do 

do 

do 

Oreroaat 

Squ^y 

do 

do 

Olondj 

Fine 

Sept  24 
Sept  25 
Sept  26 
Sept  27 

do 

do 

do 

do 

do 

V.'.V.dl'ZlV/.'. 

do 

do 

do 

Hiifn 

D^ 
Da 
Da 
Da 
Da 
Da 
Da 
Da 

"Man^nito  ObTO,**  Portland  OanaL 
Da 

Sept  28 

do 

do 

do 

Cloudy 

Da 

Da 

Do. 
Start  Point,  Portland  Canal. 
"ManaanitaOoYe,"  Portland  CanaL 

Sept  29 

do 

do 

do 

Do. 
l£ary  Island. 
Chabnera  Harbor.  BritUh  Colombia. 

N<yn.— In  explanation  of  the  preoeding  table  It  ahoold  be  stated  that  the  temperatarea  were  obtained 
trom  a  thermometer  hnnff  in  a  position  where  it  was  somewhat  sheltered  by  the  upper  deok  of  the  too* 
sel,  which  lay  at  anchor  daring  moat  of  the  time  in  water  yarylnc  in  temperatore  from  41^  to  54^  P., 
oonseqnently  the  diomal  Tariatlons  are  leaa  than  on  the  adjacent  Morea. 

Mean  iemperaiuro  of  the  air  and  approsBimaio  diroolion  of  the  wind,  Fori  Simpeon,  BriHok 
Columbia,  near  mouth  of  Portland  Canal, 

[Bxtraot  Aram  Paoiilc  Coast  Pilot,  1869.] 


Konth. 


Preyaillng 
direotion  of  innd. 


January.. 
Febraary . 

March 

NoTember 
Deoember. 
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SUPEBYISION  OF  THE  HABBOB  OF  NEW  TOBK. 


BSPOBT  FOB  THE  FISCAL  TBAB  ENDING  JXTNE  SO,  ISSr—SUPEBVISOBS, 

lieut.  commandeb  daniel  delehantt  and  lieut.  john  f. 
fabkeb,  united  8ta  te8  na  ft. 

Wab  Depabtment, 

QFFIOB  OP  THE  SUPEEVISOB  OP  THE 

Habbob  OP  New  Yobk, 

New  York,  July  19, 1897. 

Genebal:  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  this  office  for  the  fiscal  year  ending  June  30, 1897,  also  an 
estimate  of  amount  required  for  the  fiscal  year  endiug  June  30, 1899. 

As  1  did  not  assume  charge  until  April  5, 1897, 1  can  only  submit  a 
report  of  the  operations  of  the  office  as  shown  by  the  records  thereof 
and  personal  observation  since  that  date. 

The  steam  tugs  Scout  and  Daniel  8.  Lamont  are  in  excellent  condition. 
The  steam  tugs  Kimrod  and  Arpiw  are  in  fair  condition;  both,  however, 
need  a  general  overhauling  to  make  them  effective  and  preserve  them 
for  future  service. 

These  steam  tugs  are  employed  in  patrolling  the  bay  and  harbor  day 
and  night;  one  on  patrol  duty  outside  the  Narrows,  not  only  to  prevent 
the  illegal  deposit  of  refuse  and  to  insure  tbe  deposit  of  material  out- 
side the  harbor  at  the  proper  point  of  deposit  as  designated  on  the  per- 
mits, but  to  prevent  the  deposit  of  stone  or  other  ballast  from  incoming 
vessels;  another  stationed  inside  the  Narrows  to  collect  the  permits, 
note  the  condition  of  the  scows  passing  iu  an  oat,  and  follow  tows  with 
scows  returning  loaded  or  partially  loaded,  which,  owing  to  defective 
machinery  or  refractory  material,  fail  to  fully  discharge  their  loads  at 
the  designated  point  of  deposit,  and  to  see  that  the  doors  of  such 
dumpers  are  wound  up  as  far  as  practicable,  thus  insuring  the  return 
of  the  material  to  the  point  where  it  was  dredged.  Considerable  diffi- 
culty was  at  first  experienced  in  enforcing  this  order,  every  advantage 
being  taken  of  adventitious  circumstances  by  the  masters  of  tows  to 
get  the  scows  clear  before  reaching  the  dredge.  However,  under  the 
method  of  patrol  and  the  system  of  checking  loaded  and  light  scows 
now  in  operation  it  is  almost  impossible  for  this  material  to  t^  illegally 
deposited  without  detection. 

The  inside  tug  also  performs  the  duty  of  keeping  the  main  channels 
clear  of  small  fishing  craft  and  reporting  any  violations  of  the  act  of 
Congress  dated  August  17, 1894. 

Of  the  other  two  steam  tugs,  while  one  is  off  duty  the  other  is  util- 
ized in  making  special  inspections  within  the  harbor,  in  Long  Island 
Sound,  or  in  the  Hudson  Biver. 
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The  steam  launches  Active  and  Alert  require  extensive  repairs,  and 
much  patching  will  be  required  to  keep  them  serviceable  during  this 
summer,  I  doubt  if  their  present  condition  would  warrant  an  expendi- 
ture sufficient  to  put  them  in  permanent  efficient  condition.  They  are, 
however,  exceedingly  useful  in  many  ways,  especially  so  in  detecting 
and  preventing  violations  of  the  law  by  the  deposit  of  refuse  and  waste 
material  of  all  kinds  from  the  piers  and  wharves  along  the  water  front, 
being  employed  during  the  daytime  and  at  night  when  deemed  advis- 
able. They  make  daily  reports  as  to  the  condition  of  the  scows  at 
dumping  boards.  It  would  be  desirable  to  use  these  boats  continuously 
on  patrol  duty,  and  it  would  therefore  be  of  great  advantage  if  they 
could  be  replaced  by  others  large  enough  to  quarter  the  crews  on  board. 

Arrests  have  been  made  during  the  past  year  by  the  deputy  inspect- 
ors on  these  launches  of  persons  violating  the  law  in  their  presence 
by  throwing  refuse  from  the  piers  into  the  tidal  waters  of  the  harbor, 
the  guilty  parties  being  turned  over  to  the  United  Stales  district  attor- 
ney for  the  southern  district  of  New  York  for  his  action  and  placed 
under  bail  to  await  the  action  of  the  courts.  These  arrests  have  had  a 
salutary  effect. 

The  small  naphtha  launch  is  stationed  in  the  Ealls  to  watch  the  waters 
around  Stateu  Island,  the  entrance  to  Newark  Bay,  and  the  Passaic 
and  Earitan  rivers. 

From  observation  I  am  satisfied  that  many  of  the  injurious  deposits 
which  find  their  way  to  the  channels  of  the  harbor  are  due  to  the 
deposit  of  refuse  material  from  shore,  and  the  necessity  of  preventing 
the  promiscuous  throwing  of  waste  material  into  the  North  and  East 
rivers  being  so  apparent,  special  effbrts  are  being  made  by  this  office  to 
prevent  the  defilement  of  the  harbor  from  this  source.  Upon  investi- 
gation in  this  direction  I  found  that  the  authorities  of  Blackwells  and 
Wards  islands,  inhabited  principally  by  occupants  of  city  hospitals, 
prisons,  poorhouses,  and  lunatic  asylums,  with  their  staffs  of  surgeons, 
nurses,  and  employees,  were  in  the  habit  of  depositing  their  refuse  in 
holes  on  the  islands,  where  it  was  washed  out  into  the  East  River  by 
the  action  of  the  tides.  Wells  with  sluice  gates  had  been  built  for  the 
reception  of  this  refuse,  the  gates  being  raised  at  high  tide  to  permit 
the  waste  to  escape  into  the  river,  implements  being  at  hand  to  facili- 
tate the  discharge  of  the  material  when  the  tide  was  not  strong  enough 
to  carry  it  off.  The  departments  having  charge  of  these  islands  were 
immediately  advised  that  this  method  of  disposing  of  refuse  was  in 
violation  of  law,  and  arrangements  are  now  completed  for  the  disposi- 
tion of  this  material,  aggregating  some  13  tons  daily,  by  sanitary 
methods. 

The  question  of  disposition  of  ashes  from  the  vast  number  of  steam 
vessels  plying  this  harbor  and  tributary  waters  is  a  most  important 
one.  They  consume  daily  many  tons  of  coal,  yielding  thousands  of 
cubic  yards  of  ashes,  which  if  deposited  in  the  tidal  waters  of  the  har- 
bor would  in  a  very  short  time  injure  the  channels;  that  a  large  quan- 
tity of  these  ashes  is  still  illicitly  deposited  in  the  waters  of  the  harbor 
I  have  no  doubt,  and  I  shall  continue  to  direct  every  effort  of  this  office 
to  correct  the  evil. 

Through  the  efforte  of  my  predecessor  the  following  sections  were 
introduced  in  the  Greater  New  York  charter: 

CERTAIN  SUBSTANCES  NOT  TO  BE  DUMPED  IN  PORT  OF  NEW  TOBK. 

Section  880.  The  placing,  discharging,  or  depositing,  by  any  process  or  in  any 
manner,  of  refuse,  dirt,  ashes,  cinders,  mud,  sand,  dredgings^  slndge  acid,  or  any 
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other  reftise  matter,  floatable  or  otherwise,  in  the  tidal  waters  of  the  port  of  New 
York  as  defined  by  this  act,  except  under  permit  of  the  United  States  supervisor  of 
the  harbor,  is  hereby  strictly  forbidden,  and  every  person  violating  the  foregoing 
provisions  shall  be  deemed  gailty  of  a  misdemeanor,  and  on  conviction  thereof  shaU 
be  punished  by  a  fine  of  not  more  than  two  hundred  and  fifty  dollars  nor  less  than 
five  dollars,  or  imprisonment  for  not  more  than  six  months  nor  less  than  ten  days, 
one-half  or  said  fijie  to  be  paid  to  the  person  or  persons  giving  information  which 
shall  lead  to  the  conviction  of  such  misdemeanor. 

scows  TO  BBCEIVS  ASHES,  XTC.,  FBOM  STEAM  TUOS  AKD  VESSELS. 

Section  881.  The  Tarioos  soows  employed  by  the  city  of  New  York,  or  by  the 
contractors  for  removing  ashes,  garbage,  and  refuse  of  said  city,  while  moored  at  the 
various  dumping  boar£  of  said  city  are  hereby  designated  and  required  to  receive 
directly  any  and  all  ashes  or  rubbish  from  any  steam  tug  or  steam  vessel  in  the  har- 
bor, and  in  addition  to  the  foregoing  provisions  two  or  more  scows  shall  be  located 
at  such  points  within  the  harbor  as  the  supervisor  of  the  harbor  may  direct  for  the 
special  use  of  boats  and  vessels  wishing  to  discharge  ashes  or  rubbish. 

It  is  hoped  that  section  880  will  promote  the  work  of  the  office  by 
insuring  prompt  trial  of  minor  offenders  when  the  Federal  court  is  con- 
gested, and  the  added  facilities  provided  by  section  881  will  much  les- 
sen the  temptation  for  small  craft  to  dispose  of  their  refuse  material 
illegally. 

Much  of  my  time  since  assuming  charge  has  been  directed  to  enforce 
the  law  in  relation  to  the  contracts  for  work  now  going  on  under  the 
department  of  docks  of  this  city.  I  refer  to  the  extension  of  the  pier- 
head lines  as  approved  by  the  Secretary  of  War,  to  extend  the  piers 
100  feet  into  the  North  River.  The  present  plan  of  the  dock  depart- 
ment contemplates  the  removal  and  rebuilding  of  about  2^  miles  of 
crib  work  along  the  water  front.  The  contract  for  the  first  section  of  this 
work  went  into  effect  about  April  5,  the  contractors  being  required  to 
dispose  of  the  dredged  material,  which  consisted  of  foundation  spiles, 
crib  logs,  and  other  dredging  spoils,  in  accordance  with  law.  The  regu- 
lations of  this  office  positively  forbid  the  deposit  of  spiles  or  logs  of 
any  kind  in  any  of  the  tidal  waters  of  the  harbor,  and  the  contractors 
experience  much  difficulty  in  disi)08ing  of  them,  permitting  them  to  get 
adrift  from  the  work  to  become  a  serious  menace  to  navigation,  or 
attempting  to  dump  them  at  sea  from  mud  dumpers  in  direct  violation 
of  the  permits  granted  by  this  office  for  the  deposit  of  material  at  sea. 
8ome  idea  may  be  had  of  the  vast  amount  of  worthless  timber  to  be 
disposed  of  when  it  is  estimated  that  the  contracts  for  the  first  sec- 
tion now  under  operation  involve  the  removal  of  about  81,000  cubic 
yards  of  crib  work,  20  per  cent  of  which  is  worthless  timbers  and  about 
two  thousand  foundation  spiles.  It  has  required  the  utmost  vigilance 
to  insure  a  strict  compliance  with  the  law  in  relation  to  the  deposit  of 
this  material. 

The  reduction  plant  erected  on  Barren  Island  for  the  final  disposition 
of  the  city's  garbage  commenced  operations  in  !N^ovember  last,  the 
garbage  of  both  Brooklyn  and  New  York  cities  being  now  success- 
fully disposed  of  by  this  method,  amounting  to  upward  of  59,930  cubic 
yards  since  the  commencement  of  operations.  Permits  are  issued  in 
accordance  with  law  for  its  transportation  over  the  waters  of  the 
harbor,  an  average  distance  of  25  miles,  but  strict  supervision  has  to 
be  exercised  by  the  patrol  boats  on  duty  to  prevent  loss  of  material  in 
transit,  due  to  improper  trimming  or  careless  handling. 

The  result  is  a  very  marked  improvement  in  the  condition  of  the 
lower  bay,  and  the  reports  of  the  shore  inspectors  of  the  Brooklyn 
board  of  health  show  a  decided  improvement  in  the  condition  of  the 
beaches. 
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The  remainder  of  the  city's  waste,  consisting  of  street  sweepings, 
ashes,  etc.,  is  at  present  deposited  ontside  Sandy  Hook  light-ship.  I 
am  assured,  however,  that  the  city  will  within  a  few  weeks  dispose  of 
this  material  by  placing  it  behind  bulkheads  on  Siker  Island,  and  this, 
in  my  judgment,  is  the  only  proper  method. 

The  deposit  of  what  is  technically  known  as  **  cellar  dirt,"  being 
debris  from  city  improvements  and  private  contracts,  also  takes  place 
outside  Sandy  Hook  light-ship,  which  is  deemed  as  far  from  the  coast 
as  the  character  and  type  of  boats  used  for  the  transportation  of  this 
material  can  venture  with  safety. 

This,  although  entirely  objectionable,  is  the  only  disposition  which 
can  be  made  of  this  material  until  the  deposit  of  mat,erial  of  any  kind 
in  the  tidal  waters  of  this  harbor  is  absolutely  prohibited  by  law. 
Cellar  dirt,  ashes,  and  other  inoffensive  refuse  will  then  be  utilized  for 
filling  in  bulkheads  and  reclaiming  land. 

It  will  be  readily  seen  from  the  foregoing  that  a  constant  and  vigi- 
lant patrol  of  the  bay  and  harbor  by  the  boats  of  this  office  is  impera- 
tive to  protect  the  channels  from  probable  violations  of  the  law  involved 
in  the  movement  of  the  enormous  amount  of  refuse  of  all  kinds,  aver- 
aging yearly  about  10,000,000  cubic  yards.  The  effect  of  this  supervi- 
sion is  shown  by  the  marked  abatement  of  illicit  deposits. 

There  has  been  moved  and  deposited  into  the  waters  outside  the  har- 
bor at  properly  designated  places  and  behind  bulkheads  in  the  neigh- 
borhood of  New  York  during  the  fiscal  year  ending  June  30, 1897,  the 
amount  of  9,932,644  cubic  yards  of  material,  mud,  city  refuse,  garbage, 
cellar  dirt,  ashes,  lime,  and  other  material,  as  per  the  following 
recapitulation: 


Flaoe  of  deposit. 


XlndofmatoiiAl. 


Amoont. 


Hud  buoy 

One-hAlf  mfle  soathoMt  mud 

buoy. 
Sandy  Hook  light-thlp  ...... 

Scotland  llffht-sliip 

JjtOut  lalana  Sound.. 

BMtBiTW 


Do.. 

North  SlTor 

New  York  Bay •• 

Harlem  Blrer 

PaaaalcBiYer 

Haokensack  BiTer 

Shrewsbury  Biyer 

Baritan  BItct 

Jamaloa  Bay 

Flushing  Bay 

Shoal  Harbor,  N.J 

Staten  Island  Sound 

Barren  Island 

Do 


Mud,  etc 

City  refuge,  etc 

do 

Mud,  etc 

do 

Stone,  etc.,  in  deep  hole 

IMrt,  ashes,  etc.,  behind  bulkheads  and  on  shore  for  filling. , 


Oubieyds. 
6,394,382 
1,114,026 


.do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 

.do. 


Garbage  on  shore  for  reduction 

Dead  animals,  eto.,  on  shore  in  store  . 


610,740 

117, 188 

002,441 

83,148 

812,906 

220,241 

141,242 

85,706 

11,200 

800 

1,254 

84,660 

8,390 

8,450 

7.600 

172,120 

69,930 

61,180 


TMd. 


9,082,644 


PennitB  iosned,  10,406. 

From  the  foregoing  statement  it  will  be  seen  that  8,137,132  cubic 
yards  of  mud,  city  reftise,  cellar  dirt,  etc.,  was  deposited  near  the 
month  of  the  harbor;  1,048,863  cubic  yards  of  cellar  dirt,  ashes,  and 
other  inoffensive  material,  was  used  for  filling  in  behind  bulkheads, 
reclaiming  land,  etc.,  and  111,060  cubic  yards  of  garbage,  dead  animals, 
offal,  etc,  was  deposited  on  Barren  Island  for  reduction. 
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The  following  is  a  statement  of  the  appropriation  for  ^^  prevention  of 
deposits,  New  York  Harbor,  1897.'' 

For  pay  of  orewa  and  maintenanoe  of  4  steam  tags  and  8 

laonohea $48,740.00 

Expended  to  June  SO,  1897 $44,930.94 

OntBtanding  liabilities 8,622.02 

48,662.96 

For  pay  of  inspectors,  deputy  inspectois,  oi&ee 

force,  and  expenses  or  office 10,260.00 

Expended  to  Jane  80  1897 $9,449.70 

Transferred  to  ^'expenses  of  buoyage,  1897  " 62. 60 

Outstanding  liabilitias 112.64 


9,614.94 


Balance 


$187.04 


646.06 


832.10 

The  following  is  an  estimate  of  appropriations  required  for  service  of 
the  fiscal  year  ending  Jane  30, 1899,  by  the  supervisor  of  the  harbor  of 
New  York: 


Estimated 
amount  that 

wiUbo 
required  for 
each  objeot. 

Amount 

year  endine 
Jriuie80,18n. 

•diaoent  waters  of  New  York  City: 

no,  MO 
48; 740 

$10,200 
48,740 

7or  pay  of  oraws  and  maintonaooo  of  i  ateam  tags  and  3  lannohea.... 

Total • 

80,000 

M.000 

Yery  respectfully,  your  obedient  servant, 

Jno.  F.  Pabkeb, 
Lieutenantj  United  States  Na/oy^  Bujferviwr. 
Brig.  Gen.  John  M.  Wilson, 

Okitf  o/Hngineere^  U.&A, 
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[The  references  In  Boman  are  to  part  (or  volume),  and  those  in  Arabic  to  page.] 

A. 

Acts.    See  Laws. 

Acusbuet  River,  Mass.    /SiM  New  Bedford  Harbor. 

Agate  Bay,  Midd.,  improvement  of  harbor  at 1,386;  ni,  * 

Ahnapee  Harbor,  Wis. : 

Improvement  of 1,398;  iv,2672 

Occupancy  of  south  pier vi,  3984 

Survey  of 1,408;  iv,2755 

Aid  to  injured  employees  engaged  on  public  works,  necessity  of  legislation 

for 1,25 

AxUa  (steamship),  removal  of  wreck  of ^114,  1039 

Alabama  Great  Northwestern  Railway  Company,  bridge  of i,  530 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  constmction  of 1,530 

Improvement  of 1, 260;  n,  1633 

Alameda.  Cal. ,  alteration  of  bridge  between  Oakland  and i,  535 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via .  i,  195 ;  u,  1374 
Albemarle  Sound,  N.   C,  improvement  of  waterway  to  Norfolk  Harbor, 

Va 1,195;  u,1374 

Alburgb  Point,  Vt.,  construction  of  bridge  across  Missisquoi  Bay  at i,  535 

Alequa  Creek,  Fla.,  construction  of  bridge  across,  near  Portland i,  534 

Alexandria  Bay,  N.  T.,  examination  of  harbor  at 1, 482 ;  IV,  3312 

Allegheny  and  Westmoreland  Bridge  Company,  bridge  of i,  533 

Allegheny  River,  Pa. : 

Construction  of  locks  and  dams  in 1,363;  ill,  2428 

Impro vemeu t  of 1, 362 ;  ui,  2424 

Allonez  Bay,  Wis.,  modification  of  harbor  lines  in i,  23 ;  ui,  2647 

AUoway  Creek,  N.  J.,  imnrovement  of 1,150;  11,1220 

J Zmora  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla .'. 1,251;  li,1566 

Alpena  Harbor,  Mich.,  improvement  of 1,441;  iv,3011 

Alsea  River,  Greg.,  improvement  of 1,499;  iv,  3393 

Allamaha  River,  Ga.,  improvement  of 1,230;  ii,  1513 

Alveiia  (steamer),  removal  of  wreck  of i,  114,1040 

Al V iso  C reek,  Cal. .  survey  of 1, 488 ;  I v,  3343 

Amite  River,  La.,  improvement  of 1,280;  ii,  1756 

Audura  Creek,  Va.     See  Nandua  Creek. 

Anna  Augusta  (schooner),  removal  of  wreck  of l,  138, 1157 

Annapolis  Harbor,  Md.,  survey  of 1,175;  ii,  1309 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  49, 832 

Anto  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Apalachicola,  Fla.,  survey  of  approaches  to i,  262 ;  ii,  1655 

Apalachi(rola  Bay,  Fla. : 

Improvement  of 1, 254 ;  ii,  1605 

Survey  of,  including  approaches  to  Apalachicola i,  262 ;  ii,  1655 

Apalachicola  River,  Fla., improvement  of,  including  the  Cut-off h^^j  ^h  1609 

Appleton,  Wis.,  construction  of  bridge  across  Fox  River  Canal  at i,  532 

Appomattox  River,  Va.,  improvement  of l,  193;  ii,  1369 

Appoquinimiiik  River,  Del.,  iroproveuient  of 1,158;  ii,  1261 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of i,  536;  vi,  3987 

Aquia  Creek,  Va.,  improvement  of i,  179 ;  ii,  1324 

Aransas  Harbor  Terminal  Railway  Company,  bridge  of i,  530 
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Arkansas  River,  Ark.  and  Eans. : 

Ganging 1,28,309;  m,1936 

Improvement  of 1,311;  lu,  1962 

Removal  of  obstractions  in '«^^^  in,  1949 

Surveys   of,  at   Little   Rock,  Vanburen,  Fort   Smith,  and  Pinebluff, 

Ark 1,316;  in,  1989, 1990 

Armament.    See  Forti  fications. 

Arthur  Lake,  La.,  improvement  of 1, 285 ;  ii,  1767 

Ashland  Harbor,  Wis.,  improvement  of i,388;  iii,  2603 

Ashlev  River,  S.  C,  establishment  of  harbor  lines  in i»  23 ;  ii,  1487 

Ashtabula  Harbor,  Ohio : 

Bridge  across  Ashtabula  River,  construction  of i,  5^ 

Improvement  of i,4C0;  iv,3086 

Water  levels. ^ 1,547;  vi,  4127, 4128 

Ashtabula  River,  Ohio.     See  Ashtabula  Harbor. 

Assawainan  Bav,  Del.,  improvement  of  waterway  via i,  162 ;  ii,  1270 

Assistants  to  Chief  of  Engineers i,550 

Astoria  and  Columbia  River  Railroad  Company,  bridge  of 1, 533 

Atchafalaya  Bax,  La.,  examination  of 1,291;  ii,  1779 

Atchafalaya  River,  La.,  recti  ticatiou  of  mouth,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

Augiista,  6a. : 

Improvement  of  Savannah  River  above i»228;  ii,  1506 

Improvement  of  Savannah  River  below i,  227 ;  ii,  1503 

Augusta^  Anna  (schooner),  removal  of  wreck  of i,  138, 1157 

Aux  Bees  Soies  Lake,  Mich.    See  Frankfort  Harbor. 

B. 

Babylon  Creek,  N.  Y.,  examination  of 1,140,1172 

Back  Cove,  Portland,  Me.    See  Portland. 

Back  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Ba^aduce  River,  Me.,  improvement  of 1,30,778 

Baker y  Adelaide  (schooner),  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  West,  Fla i,251;  ii,  1566 

Balls  Ferry,  Cal.,  construction  of  bridge  across  Sacramento  River  at i.  533 

Baltimore  Harbor,  Md. : 

Defenses  of 1,7,15,639 

Improvement  of  channel  to i,  172 ;  ii,  1299 

Improvement  of  channel  to  Curtis  Bay i,  178;  ii,  1306 

Improvement  of  Spring  Garden i»174;  ii,  1307 

Survey  of 1,174;  ii,  1308 

Wreck  off  Fort  MoHenry,  removal  of i,  174;  ii,  1307 

Bangor,  Me. : 

Improvement  of  Penobscot  River  at 1,30,779 

Survey  of  Penobscot  River  at 1,44,811 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island 1,28,775 

Bamegat  Bay,N.  J.,  examination  of i,  154;  ii,  1229 

BaiTen  River,  Ky.,  operating  and  care  of  looks  and  dams  on i,370;  iii,2462 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  303 ;  in,  1914 

B<artrand  River,  S.  C,  examination  of i,  24 

Battalion  of  Engineers , 1,6,22,570 

Batteries.    See  Fortifications. 

Battery,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  Governors 

Island  and 1,141,1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  New  York 
Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Bay  ville,  N.  Y.,  construction  of  bridge  across  Mill  Neck  Creek  Inlet  at i,  533 

Beach  Ridge,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River,  near i,321;  m,2047 

Beach  Thoroughfare,  N.  J.,  examination  of i,  154 ;  ii,  1235 

Beaufort  Harbor,  N.  C. : 

Improvement  of. I.2C4;  n,ld96 

Improvement  of  waterway  to  Newborn h^^\  n,1396 

Improvement  of  waterway  to  New  River ly^OS;  n,1886 

Beaufort  Harbor,  S.  C.  improvement  of  channel  to  Savannah,  Qa i,  224;  n,  1488 

Beaufort  River,  S.  C,  unprovement  of i«224;  11,1482 
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Beanmonty  Tex.,  construction  of  bridge  acroBS  NechoB  River  at i|  531 

Belfast  Harbor,  Me.,  improvement  of i,  32, 781 

Bellf  /I {ic0  (Mshooner),  removal  of  wreck  of i,  153;  11,1227 

Bellamy  River,  N.  H.,  improvemcDt  of 1,40.794 

Belle  River,  Mich.,  improvement  of 1,448;  iv,3025 

Bellingbam  Bay,  Wash.,  survey  of i,523;  iv,3478 

Benton  Harbor,  Mlcb.    See  St.  Joseph  Harbor. 

Beverly,  Mass.,  construction  of  bridge  between  Salem  and i,  532 

Bibb  County,  Ala.,  constraction  of  bridge  across  Cnbnba  River,  in i,  530 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via w i,  162;  ii,  1270 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i,  377;  ill,  2530 

Improvement  of  Levisa  Fork i,  376 ;  ill,  2529 

Improvement  of  Tug  Fork i,  375;  in,  2528 

Big  Sunflower  River,  Miss.,  improveinont  of I,  308;  ill,  1935 

Bills  authorizing  construction  of  bridges,  examination  of i,  24 

Birmingham,  Ala. : 

Examination  for  canal  to  Black  Warrior  River i,  275 ;  ii,  1704 

Survey  for  canal  to  Black  Warrior  River i,  275 ;  ii,  1704 

Biscayne  Bay,  Fla.,  survey  of i,  252;  ii,  1588 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Maas.,  removal  of  wreck  near.,  i,  80, 928 
Bismarck  Harbor,  N.  Dak.    See  Missouri  River  between  Stubbs  Ferry  and 

Sioux  City. 
Black  Lake,  Mich. : 

Improvement  of  Holland  Harbor i,  426;  iv,  2916 

Survey  of  Holland  Harbor i,  435;  iv,  2950 

Black  River,  Ark.  and  Mo.,  improvement  of I,  313 ;  in,  1975 

Black  River,  La.,  improvement  of i,  302;  in,  1904 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  534 

Improvement  of,  at  Port  Huron i,  446;  iv,  3022 

Improvement  of  mouth  of i,  446;  iv,  3021 

Black  River,  N.  Y.,  examination  of,  to  harbor  at  Dexter i,  482;  iv,  3306 

Black  River,  N.  C,  improvement  of i,  207;  n,  1402 

Black  River,  Ohio,  improvement  of  harbor  at  Lorain i,  457;  iv,  3072 

Black  River,  Wash . ,  construction  of  bridge  across i,  531 

Black  Rock  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to i,  473;  iv,  3245 

Black  Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of i,  530 

Canal  to  Birmingham,  examination  for i,  275 ;  n,  1704 

Canal  to  Birmingham,  survey  for i,  275 ;  n,  1704 

Improvement  of,  below  Tuscaloosa i,  265 ;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  n,  1667 

Locks  and  dams  on,  operating  and  care  of i,  265 ;  ii,  1675 

Blind  Slough,  Oreg.,  construction  of  bridge  across i,  533 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge  at i,  78,922 

Improvement  of  Great  Salt  Pond i,  79,925 

Blood  River,  La.,  improvement  of i;  279;  u,  1753 

Board  of  Engineers,  The i,  4,553 

Bceuf  River,  La.,  improvement  of i,  303;  in,  1917 

Bogue  Chltto,  La.,  improvement  of i,  274;  ii,  1703 

Bogue  Falia,  La.,  improvement  of i,  278;  n,  1751 

Bogue  Inlet,  N.  C^  examination  and  survey  for  jetty  near i,  211;  ii,  1418, 1421 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via i,  205 ;  n,  1398 

Boonville,  Mo.,  construction  of  bridge  across  Missouri  River  at i,  529 

Boon ville  and  Howard  County  Bridge  Company,  bridge  of i,  529 

Boothb^  Harbor,  Me.,  examination  of i,  43,802 

Boston  Harbor,  Mass. : 

Defenses  at i,  7,12,600 

Harbor  lines  in  Charles  River  at  Cambridge,  modification  of i,  23, 881 

Improvement  of i,  55,843 

Bourne,  Mass.,  construction  of  bridges  by  town  of i,  534 

Braddock  and  Du^uesne  Bridge  Companv,  bridge  of i,  530 

Braddock  Township,  Pa.,  construction  of  bridge  across  Monongahela  River 

to  Mifflin  Township 1,530 

Brandon  (bark),  removal  of  wreck  of,  ftom  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Branford,  Conn.,  removal  of  wreck  at  Thimble  Islands  east  of i,  138, 1156 

Brave  Boat  Harbor,  Me. ,  construction  of  bridge  across I,  534 
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Brazos  River,  Tex. : 

Examination  of  channel  to  Galveston  Bay i,  2d8;  ii,  1809 

Improvement  of i,  297;  ii,  1808 

Report  npon  improvements  of  Brazos  River  Channel  and  Dock  Com- 
panjr 1,298;  ii,  1816 

Brazos  River  Channel  and  Dock    Company,    report   npon    improvements 

of i,29^$;  11,1815 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of.,  i,  24,  o36;  vi,  3981 

Bridgeport  Harbor,  Conn.: 

Bridge  across  Pequounock  River,  constrnction  of i,  o33 

Harbor  lines  at,  mod iti cation  of i,23,98i 

Improvement  of 1,94,959 

Bridges : 

Alteration  of - 1,24,535 

Construction  of 1,24,529 

Examination  of  bills  authorizing  construction  of i,  24 

Examine tiou  of  plans  and  locations  of  proposed i,  24, 529, 531 

Obstruoting  navigation,  action  upon i,  24, 5  6 

Bristol  County,  Mass.,  bridge  of '  i,531 

Broad  Creek,  Del.    See  Broad  Creek  River. 

Broad  Creek  River,  Del.,  improvement  of i,  167 ;  ii,  1278 

Broadkiln  River,  Del.,  improvement  of i,  1G2 ;  ii,  1270 

Broad  Sound,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.,  improvement  of 1,118,1093 

Brooklyn,  N.  Y. : 

See  aUo  New  York  Harbor. 

Alteration  of  city  bridge  across  Newtown  Creek,  at  Long  Island  City..       i,  535 

Construction  of  city  bridge  across  Coney  Island  Creek i,  534 

Removal  of  wreck  m  Go wanus  Canal i,  138, 1158 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of..., 1,124,1111 

Bruce  (schooner),  removal  of  wreck  of i,  451 ;  iv,  3033 

Brnnswiok  Harbor,  Ga.,  improvement  of i,  233;  ii,  1521 

Buffalo,  N.  Y. : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and 1,435;  iv,2955 

Improvement  of  harbor  at i,  466;  iv,  3107 

Survey  of  Buffalo  entrance  to  Erie  Busin,  Black  Rook  Harbor.. .  i,  473;  iv,  3245 

Buffalo  Bayou,  Tex.,  improvement  of i,296;  ii,  180> 

Buffalo  Fork,  White  River,  Ark.,  survey  of I,317;  iii,  1994 

Burlington  Harbor,  Vt.,  improvement  of i,  480 ;  iv,  329r 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of I»125, 1117 

Survey  of 1,140,1177 

By  ram  River  and  Harbor,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cache  River,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  i,  321;  in,  2047 

Cahaba  Hiver,  Ala.,  construction  of  bridge  across i,  530 

Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River 

above 1,321;  ui,2047 

Calais,  Me.,  survey  of  St.  Croix  River  below 1,43,805 

Calcasieu  River,  La. : 

Bridge  at  Lake  Charles,  construction  of i,531 

Improvement  of  month  and  passes  of i,  286;  ii,  1768 

California  Debris  Commission i,  528;  vi,  3961 

California,  Department  of,  reconnaissances  and  explorations  in 17  547;  ¥1,4133 

Caloosahatchee  River,  Fla. : 

Examination  of  from  Orange  River  to  Gulf  of  Mexico i,  251 ;  u,  1569 

Improvement  of. 1,245;  u,  1557 

Calumet,  111.,  improvement  of  harbor  at i,  412 ;  iv,  2801 

Calumet  River,  111.  and  Ind. : 

Improvement  of i,*l*;  iv,2810 

Improvement  of  harbor  at  Calumet,  111... h^^f  iv,2801 

Cambridge,  Md.,  survey  of  harbor  at 1,172;  u,  12U6 

Cambridge,  Mass.,  modification  of  harbor  lines  in  Charles  River  at i,  23, 881 

Camden,  Me.,  improvement  of  harbor  at 1,32,782 

Camden,  N.  J.: 

Improvement  of  Cooper  Creek  at 1,162;  u,1223 

Improvement  of  Delaware  River  at i*l^i  u,  1206 
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Canuls,  etc. : 

Sf  mUo  WatenraTB. 

Albemarle  and  Chesapeake  Canal,  N.   C,  improYement  of  waterway 

via 1,195;  ii,ia74 

Allegheny  Rirer,  Pa.,  eoDBtraction  of  looks  and  dams  on i,  363 ;  in,  2428 

Barren  River,  Ky.,  operating  and  care  of  looks  and  dams  on....  i,  370;  in,  2462 

Birmingham  to  Black  Wamor  River,  Ala.,  examination  for i,  275;  ii,  1704 

Birmiiiffham  to  Black  Warrior  River,  Ala.,  snrvey  for i»  275 ;  ii,  1704 

Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and  dams  on ,  i,  265 ;  ii,  1675 

Black  Warrior  River  to  Birmingham,  Ala.,  examination  for i,  275;  ii,  1701 

Black  Warrior  River  to  Birmingham,  Ala.,  snrvey  for i,  275 ;  ii,  1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  504 ;  i  v,  3416 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care  of.. .  i,  505;  iv,  3423 
Clubfoot  and  Uarlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  204 ;  ii,  1395 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  504 ;  iv,  3416 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,  505;  iv,  3423 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams,  i,  262;  ii,  1654 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  356 ;  in,  2354 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating 

and  care  of i,323;  in,  2104 

Duluth  Canal,  Minn.    S&e  Duluth  Harbor. 

Erie  Canal,  N.  Y^  preservation  of  bench  marks  along i,  546 ;  vi,  4122 

Erie  Canal,  N.  x.,  widening  looks  of,  to  permit  passage  of  war  ves- 
sels  i 1,473;  IV,  3250 

Fox  River,  Wis.,  construction  of  bridge  across  canal  at  Appleton i,  532 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams i,  407;  iv,  2719 

Galena  River,  ill.,  operating  and  care  of  lock  and  dam i,  323;  in,  2109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of i,298;  ii,  1809 

GowanuB  Canal,  New  York  Harbor,  N.  Y.,  improvement  of i,  125, 1118 

Go wanus  Cannl,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  138, 1158 

Great   Kanawha   River,  W.  Va.,  operating    and    care    of  locks    and 

dams 1,383;  in,  2575 

Great  Lakes  to  Hudson  River,  examination  for  ship  canal i,  472;  iv,  3128 

Green  River,  Ky.,  construction  of  Lock  and  Dam  No.  5 i,  370 ;  in,  2459 

Green  River,  Ky .,  operating  and  care  of  locks  and  dams i,  370 ;  in,  2462 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Runisey i,  369;  in,  2457 

Green  River,  Ky.,  survey  at  mouth,  for  new  look  and  dam i,  373;  ni,  2504 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal i,  472 ;  i v,  3128 

Illinois  and  Mississippi  Canal,  111.,  construction  of h^^^i  iv,2825 

Illinois  and  Mississippi  Canal.,  111.,  operating  and  care  of  canal  around 

rapidsof  Rock  River i,420;  iv,2880 

Illinois  River,  111.,  operating  and  care  of  Lagrange  and  Kampsvillo 

locks  and  dams i|417;  iv,2822 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  —  i,  375;  in,  2519 
Little    Kanawha   River,  W.   Ya.,  operating   and    care   of   lock    and 

dam 1,384;  in,  2582 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366 ;  ni,  2444 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance i,397;  iv,2671 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  396;  iv,  2660 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care  of i,  3^)7 ;  iv,  2666 

MissiHsippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St. 

Paul  and  Minneapolis i,  323 ;  in,  2110 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,323;  in,  2104 

Monongahela  River,  acquisition  of  improvements  of  Monongahela  Navi- 
gation Company i,  361 ;  in,  24U 

Monongahela  River,  acquisition  of  Locks  and  Dams  Nos.  6  and  7.  i,  361 ;  in,  2411 
Monon|<ahela  River,  operating  and  care  of  Locks  and  Dams  Nos.  8 

and  9 i,360;  iii,2409 

Morgan  Canal,  Tex.,  improvement  of i»294;  n,  1803 

Morgan  Canal,  Tex.,  operating  and  care  of i,  298 ;  n,  1808 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of.  i,  3r)l ;  in,  2296 
Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams. .  i,  358;  in,  2364 
Northern  and  Northwestern  Lakes  to  Hudson  River,  examination  for 

ship  canal i,472;  iv,3128 

Ohio  River,  conBtruction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  356 ;  in,  2358 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  356;  in,  2354 
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Canals,  etc. — Continned. 

Ohio  River,  operating  and  care  of  LoaisYille  and  Portland  Canal, 

Ky 1,366;  m,2444 

Oswego  Canal,  N.  Y.,  widening  locks  of,  to  permit  passage  of  war  ves- 
sels   1,483;  IV,  8324 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  oper- 
ating and  care  of i,389,3y0;  iu,2608 

Portland  Canal,  Alaska,  survey  of i,524;  iv,3487 

Rock  River,  111.,  operating  and  care  of  oanal  around  rapids  of..  1,420;  iv,  2880 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,445;  iv,3018 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care i,445;  iv,3019 

St.  Marys  Falls  Canal,  Mich.,  commerce  passing,  in  1896 iv,  2999, 3004 

St.  Marys  Falls  Canal,  Mich.,  damage  to  Fort  Brady  Pier vi,  3985 

St.  Marys  Falls  Canal,  Mich. ,  operating  and  care i,  438 ;  iv,  2997 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance 1,397;  iv,  2671 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.,  i,  396;  iv,2660 
Sturgeon  Bay  and  Lake  Michigan  Canal, Wis.,  operating  and  care,  i,  397 ;  iv,  2666 
Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,389,390;  iii,2608 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal,  Ala.  i,  351 ;  ill,  2296 
Wabash  River,  operating  and  care  of  lock  and  dam  at  Grand  Rap- 
ids    1,368;  111,2455 

Warrior  River,  Ala.,  operating  and  care  of  looks  and  dams  above  Tus- 
caloosa   1,265;  11,1675 

Warrior  River  to  Birmingham,  Al:i.,  examination  for i,  275;  ii,  1704 

Warrior  River  to  Birmingham,  Ala.,  survey  for if275;  ii,17(U 

Canapitsit  Channel,  Mass.,  improvement  of i,  71,  900 

Canarsie  Bay,  N.  Y.,  improvement  of 1,125,1114 

Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  49, 832 

Cape  Charles  City,  Va.,  improvement  of  harbor  at ' i,  194 :  ii,  1370 

Cape  Cod,  Mass.,  removal  of  wreck  off,  near  Orleans i,  63, 859 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Cape  Fear  River,  N.  C. : 

Improvement  of,  above  Wilmington 1,208;  ii,  1404 

Improvement  of,  at  and  below  Wilmington i,  209 ;  ir,  1406 

Improvement  of  North  East  River 1, 207 ;  ii,  1 400 

Cape  Lookout  harbor  of  refuge,  N.  C,  survey  of i,  212 ;  ii,  1430 

Cape  Vincent,  N.  Y.,  improvement  of  harbor  at i,  477 ;  i v,  3286 

Care,  maintenance,  and  operating  of  certain  public  works,  provision  for. . .         i,  23 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i,  253;  ii,  1603 

Carrs  Bend,  Cal.,  examination  of  Napa  River  from  Napa  to,  and  for  cut 

through 1,494;  iv,3374 

Carvers  Harbor,  Vinalhaven,  Me.,  improvement  of i,  34, 785 

Cascades  Canal,  Columbia  River,  Oreg. : 

Constniction  of 1,504;  iv,3416 

Operating  and  care  of 1,505;  iv,3423 

Casco  Bay,  Me.,  construction  of  bridge  across,  at  Yarmouth i,  534 

Cashie  River,  N.  C,  examination  of 1,199;  ii,  1381 

Catskill  Creek,  N.  Y.,  examination  of 1,114,1041 

Cedar  Creek,  Del.,  examination  of 1,171;  ii,  1293 

Cedar  Keys,  Fla.,  examination  of  harbor  at i,  252;  ii,  1.583 

Celilo  Falls,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat  railway 

to  The  Dalles  Rapids 1,505;  iv,3425 

Central  Pacific  Railroad  Company,  bridge  of i,535 

Cham  plain  Lake,  N.  Y.  and  Vt. : 

Defenses  on 1,7,20,744 

Improvement  of  Burlington  Harbor,  Vt i,480;  iv,3296 

Improvement   of  channel    between  North  and    South    Hero  islands, 

Vt 1,480;  IV, 3299 

Improvement  of  Narrows  of i,^l;  iv,3302 

Chandlers  River,  Me.,  examination  of,  from  mouth  to  Jonesboro 1,42,798 

Chapel  Point  Harbor,  Md.,  survey  of ',189;  ii,  1350 

Charles  River,  Mass. : 

Harbor  lines  at  Cambridge,  modification  of 1, 23, 881 

Improvement  of 1,55,843 

Charleston  Harbor,  S.  C. : 

DefensoHat 1,7,16,675 

Harbor  lines  in  Ashley  and  Cooper  rivers,  establishment  of 1,23;  ii,  1487 

Improvement  of 1,222;  ii,  1471 
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Charlevoix  Harbor,  Mich. : 

ImproTement of 1,433;  iy,2942 

Survey  of 1,435;  iv,2953 

Charlotte  Harbor,  Fla. : 

Examinatiou  of  iuside  passage  to  Ponta  Rasa i,  252 ;  ii,  1572 

ImprovemeDt  of i,246;  ii,  1559 

Charlotte  Harbor,  N.  Y. : 

Improvement  of 1)^74;  iv,3269 

Water  levels 1,547;  vi,  4127, 4129 

Charts.    See  Maps. 
Chatham  Harbor,  Mass. : 

Improvement  of 1,62,858 

Removal  of  wreck  in 1,928 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of,  below  Columbus,  Ga i,256;  ii,  1616 

Improvement  of.  between  West  Point  and  Franklin,  Ga i,  257;  ii,  1620 

Cheboygan  Harbor,  Mich.,  improvement  of i,  440 ;  iv,  3009 

Chefuncte  River,  La.,  improvement  of i,278;  ii,  1751 

Chehal is  River,  Wash.,  improvement  of i,  510 ;  i v,  3437 

Chequamegon  Bay,  Wis.    See  Ashland  Harbor. 
Chesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cape  Charles  City,  Va i,  194 ;  ii,  1370 

Removal  of  wreck  in,  abreast  of  Sassafras  River,  Md i^  171 ;  ii,  1289 

Chester  River,  Md.,  improvement  of i|164;  ii,  1273 

Chicago,  111. : 

Examination  of  Illinois  and  Dee  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan,  at  or  near i,  421 ;  iv,  2882 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buffalo, and i,435;  iv,2955 

Improvement  of  Chicago  River  at i;^!!;  iv,  2793 

Improvement  of  harbor  at i,409;  iv,  2790 

Improvement  of  South  Chicago  Harbor i,  412 ;  iv,  2801 

Removal  of  wreck  in  North  Branch,  Chicago  River i,  420 ;  iv,  2881 

Chicago  and  Northwestern  Railway  Company,  bridges  of i,  533 

Chicago  River,  111.    See  Chicago. 

Chickasahay  River,  Miss.,  improvement  of i,  271;  ii,  1695 

Chief  of  Engineers,  Ofifice  of  the 1 i,  550 

China  (barge),  removal  of  wreck  of i,420;  iv,2881 

Chincoteague    Bay,  Va.,  improvement   of  waterway   to   Delaware    Bay, 

Del 1,162;  ii,1270 

Chipola  River,  Fla.,  improvement  of  lower i|264;  ii,  1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks i,328;  in,  2152 

Chitto,  Bogue,  La.,  improvement  of i>274;  ii,  1703 

Choc tawha tehee  River,  Fla.  and  Ala.,  improvement  of i,  267 ;  ii,  1621 

Choptank  River,  Md. : 

Bridge  at  Denton,  construction  of i,632 

Improvement  of ly  164;  u,  1275 

Survey  of  Cambridge  Harbor I>172;  ii,  1296 

Christiana  River,  Del. : 

Improvement  of 1,155;  ii,  1250 

Removal  of  wrecks  in i»170;  ii,  1288 

Clearwater  Harbor,  Fla.,  examination  of i,252;  ii,  1578 

Clearwater  River,  Idaho,  improvement  of i,  521 ;  iv,  3465 

Cleveland  Harbor,  Ohio : 

Improvement  of i,468:  iv,3075 

Water  levels i,547;  vi, 4127, 4128 

Clinch  River,  Tenn. : 

Bridge  at  Kingston,  construction  of. i,  530 

Improvement  of 1,353;  iu,2311 

Clinton  River,  Mich.,  improvement  of i,449;  iv,3027 

Clubfoot  and  Harlowe  Canal, N.  C,  improvement  of  waterway  via.. .  i,  204;  ii,  1395 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  204 ;  ii,  1395 

Coaivjock  Bay,  N.  C,  improvement  of  waterway  via i,  195 ;  ii,  1374 

Cocheco  River,  N.  H.,  improvement  of 1,40,794 

Cochran  (steamer),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

West,  Fla i,251;  ii,1566 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans i,  ^,  859 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  aiiproaches  to i,  64, 864 

Cold  Spring  Bay,  N.  Y.,  examination  for  connecting  Lloyds  Harbor  with . .  i,  139, 1165 
Coldwater  River,  Miss.,  examination  of i,310;  iii,1943 
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Colorado,  Department  of  the,  reconnaissances  and  explorations  in..  i|547;  yiy4134 

Colorado  River,  Ariz.,  examination  of i^^ST;  iv,  3339 

Columbia,  Department  of  tho^  reconnaissances  and  explorations  in . . .  i,  547 ;  Vi,  4132 
Colnmbia,  District  of.    See  District  of  Columbia. 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  between  The  Dalles  Rapids  and  Celilo  Falls,  construction 

of 1,505;  IV,  3425 

Cascades  Canal,  construction  of i,  504;  iv,  3416 

Cascades  Canal,  operating  and  care  of 1,505;  iv,  3423 

Defcnses'of  mouth  of 1,7,21,756 

Gauging 1,507;  iv,3432 

Improvement  of  above  Celilo,  Greg I,518;  iv,  3456 

Improvement  of,  at  Three  Mile  Rajpids i,505;  iv,  3425 

Improvement  of,  below  Portland,  Oreg i,  503;  iv,34(>7 

Improvement  of,  below  Tongue  Point,  Oreg i,  502 ;  i v,  3406 

Improvement   of,  between    Rock    Island    Rapids    and    Foster   Creek 

Rapids 1,517;  iv,34o5 

Improvement  of,  between  Yancoaver,  Wash.,  and  mouth  of  Willamette 

River i,504;  iv,3414 

Improvement  of  mouth  of i,502;  iy,3404 

Wreck  below  Tongue  Point,  Oreg.,  removal  of i,  502 ;  i v,  3406 

Compilations : 

Examinations,  surveys,  projects,  appropriations,  eto i,  24 

Laws  for  maintenance,  etc.,  of  navigable  waters i>  24 ;  vi,  4137 

Compton  Creek,  N.  J.,  improvement  of i,  136,1150 

Conanicut  Island,  NarragansettBay,R.  I.,  examination  for  channel  through. .  i,  80, 928 

Conecuh  River, Ala., improvement  of i, 259;  ii,  1631 

Coney  Island  Charnel,  New  York  Harbor,  N.  Y.,  examination  of i,  115, 1048 

Coney  Island  Creek,  N.  Y. : 

Bridge  at  Brooklyn,  construction  of 1,534 

Examination  of 1,115,1060 

Congaree  River,  S.  C,  improvement  of i,  221;  ii,  1468 

Conneaut  Harbor,  Ohio,  improvement  of 1,461;  iv,  3090 

Connecticut  River,  Conn.,  improvement  of,  below  Hartford i,  86, 948 

CoHorer,  John  B.  (schooner),  removal  of  wreck  of i,  139, 1 158 

Con  ten  tnia  Creek,  N.  C,  improvement  of i,  202 ;  ii,  1389 

Con  ti ngencies,  estimate  for  examinations,  surveys,  and,  of  rivers  and  harbura .      i,  524 
Continuing  contracts: 

Allegheny  River,  Pa.,  locks  and  dams i,363;  iii,3428 

Bos  ton  Harbor,  Mass i,  55, 843 

Buffalo  Harbor,  N.  Y 1,466;  iv,3l07 

Chicago  River,  111 i,411;  iv,2793 

Christiana  River,  Del i,  155;  ii,  1250 

Cleveland  Harbor,  Ohio i,458;  iv,3075 

Columbia  River,  Oreg.,  Cascades  Canal i,504;  iv,3416 

Cumberland  River  above  Nashville,  Tenn i|344;  iii,2223 

Cumberland  Sound,  Ga i,235;  11,1526 

Delaware  Bay,  Del.,  harbor  of  refuge i}149;  ii,  1216 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J i,  144;  ii,  1205 

Duluth  Harbor,  Minn i,386;  in,  2592 

Dunkirk  Harbor,  N.  Y i,464;  iv,3103 

Falls  of  Ohio  River  at  Louisville,  Ky 1,364;  iii,2441 

Fortifications i,9 

Galveston  Harbor,  Tex i,292;  n,  1793 

Grays  Harbor  and  bar  entrance.  Wash i,509;  iv,3436 

Great  Lakes,  channels  in  connecting  waters  of l,  435 ;  iv,  2955 

Hudson  River,  N.Y 1,105,996 

Humboldt  Harbor  and  Bay,  Cal i»492;  iv,3366 

niinois  and  Mississippi  Canal,  III 1^418;  iy,2825 

Indiana  Chute,  Falls  of  Ohio  River 1,364;  iii,2441 

Kentucky  River,  Ky 1,373;  in,  2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  389 ;  ui,  2608 

Milwaukee,  Wis., harbor  of  reftige 1^402;  iv,2689 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn...  1,322;  in, 2059 

Mississippi  River,  between  Ohio  and  Missouri  rivers i,  318 ;  ui,  2012 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes i,  52^ ;  ▼,  3506 

Mississippi  River,  Vicksburg  H arbor.  Miss i,  306 ;  in,  1927 

Missouri  River,  below  Sioux  City,  Iowa :  i,527;  Ti,3837 

Mobile  Harbor.  Ala 1,268;  ii,T  — 

Monongahela  River,  W.  Va.  and  Pa 1,359;  in,' 
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Continning  cootracts— Continued. 

NairaganBett  Bay,  R.  I 1,74,908 

Newtown  Creek,  N.  Y 1,128,1125 

New  York  Harbor,  N.  Y.,  Bay  Ridge,  Red  Hook,  and  Buttermilk  chan- 
nels   1,125,1117 

New  York  Harbor,  N.  Y.,  Newtown  Creek 1,128,1126 

Northern  and  Northwestern   Lakes,  channels   in    connecting  waters 

of 1,435;  IV, 2955 

O.ikland  Harbor,  Cal 1,484;  iv,3327 

Ohio  River,  Dams  Nos. 2, 3, 4. 5,  and  6 1,356;  iii,2358 

Ohio  River,  Falls  of,  at  Louisville,  Ky.,  including  Indiana  Chute,  i,  364 ;  iii,  2441 

PI .iquemine  Bayou,  La i,282;  ii,  1759 

Toint  Judith,  R.  I.,  harbor  of  refuge 1,77,918 

Portland  Harbor,  Me.,  including  Back  Cove i,  37, 790 

Providence  River,  R.  I 1,74,908 

Rivers  and  harbors i,  22 

Rockland  Harbor,  Me 1,33,783 

Sabine  Puss, Tex., harbor  at i,288;  ii,1771 

Savannah  Harbor, Ga i,224;  ii,  1493 

Superior  Harbor,  Wis i,386;  iii,2.592 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  389;  in,  2608 

Vick8burg  Harbor.  Miss 1.306;  iii,  1927 

Willamette  River  above  Portland,  Oreg 1.506;  iv,3429 

Wilmington  Harbor,  Cal i,4*<6;  iv,3335 

Wilmington  Harbor,  Del 1,155;  if,  1250 

Winvah  Bav,S.C 1,217;  ii,  1452 

Yamhill  River,  Ore« 1,606;  iv,3429 

Yaquina  Bay,  Grog 1,499;  iv,3394 

Yazoo  River,  Miss.,  mouth  of 1,306;  ill,  1927 

Coiitructs,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of } 1,152;  ii,  1223 

Cooper  River,  8.  C,  establishment  of  harbor  lines  in 1)23;  ii,  1487 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of i|261;  ii,1642 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge i,261;  ii,  1642 

Improvement  of,  between  Wetamka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge i,262;  ii,  1647 

Operating  and  care  of  locks  and  damson 1,262;  ii,  1654 

Coo8  13ay,  Oreg. : 

Improvement  of  entrance  and  harbor i,496;  iv,  8384 

Improvement  of  harbor  by  dredging 1,497;  iy,3387 

Coos  River,  Oreg.,  improvement  of i,498;  iy,3388 

Coquille  River,  Oreg. : 

Improvement  ot,  between  Coquille  City  and  Myrtle  Point i,  496;  iv,  3383 

Improvement  of  mouth i,  495 ;  iv,  3380 

Corporations,  occupancy  or  ii\jory  of  public  structures  by 1, 24, 536;  vi,  3981 

Corps  of  Engineers : 

Changes  during  the  year 1,3 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress. 

first  session,  affecting  the vi,  4151, 4197 

Number  and  distribution  of  officers 1,3 

Officers  detached .• 1,4 

Corpus  Christi  Channel.  Tex.,  construction  of  bridge  across i,  530 

Cos  Cob  Harbor,  Conn.,  improvement  of i,  102,969 

Conrtableau  Bayon,  La. ,  improvement  of i,  283 ;  ii,  1762 

Cowlitz  River,  Wash.,  improvement  of i,  520;  iV,  3468 

Crystal  River,  Fla.,  examination  of 1,252;  ii,  1580 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging 1,23,309;  ill,  1936 

Improvement  of,  above  Nashville,  Tenn i,  344 ;  iii,  2223 

Improvemen t  of,  below  Nashville,  Tenn i,  342 ;  iii,  2220 

Survey  of  mouth  of 1,347;  ill.  2242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,17,700 

Improvement  of 1,235;  ii,  1526 

Current  River,  Ark.  and  Mo.,  improvement  of i,  314;  iii,  1978 

Currituck  Sonnd,  N.  C,  improvement  of  waterway  through i,  195;  ii,  1374 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  173;  n,  1306 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of l,  254;  ii,  1609 
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Cayahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bay oa,  Tex.  and  La.,  improvement  of i,  301 ;  iii,  1896 

D. 

Dalles  Rapids,  The,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls 1,505;  iv,3425 

Dams: 

See  aUo  Canals. 

Form  of  water  surface  backed  up  by,  in  running  streams in,  2378 

lyArbonne  Bayou,  La. ,  obstruction  of,  by  raftsmen VI,  3982 

Darien  Harbor,  Ga. : 

Improvement  of 1,229;  ii,  1508 

Removal  of  wreck  in i|237;  ii,  1538 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  366 ;  iii,  2354 

Defenses,  seacoast.    See  Fortitications. 

De  Graeeey  Sylvia  (steamer),  removal  of  wreck  of i,  502 ;  i v,  3406 

Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  construction  of i,  148 ;  ii,  1214 

Harbor  of  refuge,  construction  of i»149;  ii,  1216 

Pier  near  Lewes,  Del.,  construction  of i,  147 ;  ii,  1213 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  162;  ii,  1270 

Wreck  near  Ship  John  Light,  removal  of ii,  1227 

Delaware  Breakwater,  Del.,  construction  of i,  148;  ii,  1214 

Delawaie  River,  N.  J.,  Pa.,  and  Del. : 

Defensesof 1,7,14,628 

Dike  at  Fort  Mifflin,  Pa.,  rebuilding  of 1,638 

Dike  at  Woodbury  Creek,  rebuilding  of i,  152, 639;  ii,  1223 

MarcQshook,  Pa.,  improvement  of  ice  harbor  at i,  146;  ii,  1213 

Philadelphia,  Pa.,  improvement  above  and  below ly  1^2 ;  ii,  1192 

Philadelphia,  Pa.,  and  Camden,  N.  J.,  improvement  between i,  144;  ii,  1205 

Wreck  opposite  League  Island,  Pa.,  removal  of i,  153 ;  ii,  1227 

Delta  Cooperage  Company,  bridge  of i,530 

Delta  Point,  La.,  improvement  of  harbor  at,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

Dennis  Creek,  N.  J.,  improvement  of 1^151;  ii,  1222 

Den  ton ,  Md. ,  oonstruction  of  bridge  across  Choptank  River  at i,  532 

Depot,  Engineer,  Willcts  Point,  N.  Y 1,6^22,574 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care  of 1,328;  ui,2104 

Des  Moines  River,  Iowa  and  Mo.,  survey  of  Egyptian  Levee,  along.,  i,  325;  iii,  2124 

Des  Plaines  River,  111.,  examination  of If421;  iy,2882 

Detroit,  Mich.,  reconstruction  of  bridge  across  Detroit  River,  by  city  of i,  529 

Detroit  River,  Mich. : 

Bridge  at  Detroit,  reconstruction  of....  i,529 

Improvement  of h^^i  iv,3029 

Dexter,  N.  Y.,  examination  of  Black  River  to  harbor  at i,  482 ;  iv,  3306 

District  of  Columbia: 

See  aleo  Washington,  D.  C. 

Public  buildings  and  grounds  and  W^ashiugton  Monument.,  i,  542;  vi,  4025, 4032 
Washington  Aqueduct,  increasing  water  supply  of  city  of  Washing- 
ton   1,540;  VI, 4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  537 ;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam x,  540 ;  vi,  4018 

Dividing  Creek,  Md.    See  La  Trappe  River. 

Dividing  Creek,  N.  J.,  examination  of i»15i;  ii,  1242 

Division  engineers i,25 

Divisions,  engineer i,25 

Doboy  Bar,  Ga.,  survey  of 1,237;  ii,1538 

Dog  River,  Miss.,  survey  of i,276;  ii,  1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of i,  23, 321 ;  iii,  2049 

Duck  Creek,  Del.    See  Smyrna  River. 

Duok  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge  at i,  89, 951 

Dulnth,  Minn. : 

Bridge  across  St.  Louis  River  to  Superior,  Wis.,  oonstruction  of i,  533 

Harbor  lines  at,  modification  of i,28;  in,  2647 

Improvement  of  harbor  at i,386;  iu,2592 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and i,435;  iv,2955 

Dnluth  Street  Railway  Company,  bridge  of 1,533 
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Dunkirk  Harbor,  N,  Y.,  improvement  of 1,464;  iv,3103 

Dnwamish  Uiver,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Dnxbnry  Beach,  Mass.    See  Dnxbnry  Harbor. 

Daxbnry  Harbor,  Mass. : 

Examination  of 1,63,860 

Examination  of  Daxbnry  Beach 1,64,862 

E. 

Eads,  James  B.,  improvement  of  Sonth  Pass,  Mississippi  River^  by  represent- 
atives of .... 1,26,277;  ii,  1731 

East  Chester  Creek,  N.  Y. : 

Examination  of 1,140,1175 

Improvement  of 1,118,1089 

Eastern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 
East  River,  Ga.    See  Brunswick  Harbor. 
East  River,  N.Y.: 

Briclfre  at  New  York  City,  constmction  of i,532 

Examination  of  Wallaboat  Channel 1,115,1047 

Harbor  lines  at  New  York  City,  establishment  of i,23, 1081 

Improvement  of h  111,  1026 

East  River,  Wis.,  constmction  of  bridge  across,  at  Green  Bay i,  532 

East  River  Bridge  Company,  bridge  of 1,532 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at i,  68, 890 

Edgewater,  N.  J.,  removal  of  wreck  in  Hudson  River,  below i,  114, 1010 

Egyptian  Levee,  Des  Moines  River,  Iowa  and  Mo.,  survey  of 1,325;  iii,2124 

Elizabeth  River,  N.  J. : 

Improvement  of i,  131,1134 

Surveyor 1,141,1185 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch  at  Norfolk,  constmction  of i,  533 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  190;  Ji,  1353 

Waterway  to  Albemarle  Sound,  N.  C.,  improvement  of i,  195 ;  ii,  1374 

Western  Branch,  improvement  of i,  191 ;  ii,  1365 

Wreck  in  Southern  Branch,  removal  of i,  198;  ir,  1380 

Elk  River,  W.  Va.,  improvement  of i,380;  iii,2665 

Elliott  Bay,  Wash.,  improvement  of  waterway  via i,  613 ;  i v,  3445 

Ellis  Island,  New  York  Harbor,  N.  Y.,  modification  of  harbor  lines  at i,  23, 1075 

Ellsworth,  Me.,  examination  of  Union  River  near i,  42, 800 

Embankments i,  8 

Emory  River,  Tenn.,survev  of,  up  to  Harriman 1,354;  ui,2316 

Emplacements.    See  Fortifications. 

Employees  injured  while  engaged  upon  public  works,  necessity  of  legislation 

for  relief  of i,25 

Engineer  Depot,  Willets  Point, N.  Y 1,6,22,574 

Engineer  divisions i,25 

Engineers,  Battalion  of 1,6,22,670 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,562 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division i,25 

Engineers,  Office  of  the  Chief  of i,550 

Engineers,  The  Board  of 1,4,553 

Enteruriae  (schooner),  removal  of  wreck  of i,  80, 927 

Erie  Basin,  Black  Rook  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to . .  i,  473 ;  i  v,  3245 
Erie  Canal,  N.  Y. : 

Preservation  of  bench  marks  along i,546;  vi,4122 

Widening  locks  of,  to  permit  passage  of  war  vessels. i,  473 ;  i v,  3250 

Erie  Harbor,  Pa. : 

Harbor  lines  in  Presque  Isle  Bay,  establishment  of i,  24 ;  iv,  3265 

Improvement  of 1,463;  iv,3097 

Survey  of i,473;  iv,3237 

Water  levels 1,547;  vi,  4127, 4128 

Wrecks  in,  removal  of 1,472 

Erie  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Defenses  on ^>7, 20 

Examination  of  shoals  in Ii547;  Yi,4123 

Water  levels i,547;  vi,  4127, 4128 

Escambia  River,  Ela., improvement  of i,259;  ii,  1631 
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Efloanaba,  Mioh.y  water  leveto  at ^547;  vi, 4127, 4129 

Esopna  Creek,  N.  T.    8e9  Sangertiee  Harbor. 

Essex  Connty,  Maaa.,  bridge  of i,532 

Essex  River,  Mass.,  improYemaiit  of 1,48,830 

Estimates : 

Califoriiia  Debris  Commission 1,528 

Engineer  Depot,  Willets  Point,  N.  Y i,22 

Fortifications i,22 

Mississippi  River  Commission i,527 

Missonri  River  Commission i,528 

New  York  Harbor,  N.Y.,  supervision  of 1,525 

Northern  and  Nortiiwestem  Lakes i»547 

Pnblio  buildinsB  and  grounds,  and  Washington  Monument,  D.  C i,  544 

Rivers  and  harbors,  examinations,  surveys,  etc.,  of i,  524 

Rivers  and  harbors,  improvement  of. i,  23 

Surveys  and  reconnaissances  in  military  departments,  and  for  maps. ...      i,  594 

Washington  Aqueduct,  D.  C,  maintenance  and  repair  of i,  540 

Washin^on  Monument,  D.  C,  care  and  maintenance  of i,  544 

Eureka  Marbor,  Cal.,  examination  of iy494;  iv,3377 

Everett  Harbor,  Wash.,  improvement  of 1, 515 ;  iv,  3447 

Examinations: 

Compilation  relative  to  surveys  and i,24 

Estimate  for  surveys,  contingencies,  and,  of  rivers  and  harbors i,  524 

Exeter  River,  N.  H.,  survey  of,  from  mouth  to  upper  bridge  in  Exeter i,  44, 818 

Explorations  and  reconnaissances  in  military  departments i,  547,  vi,  4131 

F. 

Fairhaveu  Harbor.  Mass.    See  New  Bedford  Harbor. 

Fairport  Harbor,  Ohio,  improvement  of i,459;  iy,3082 

Falia,  Bogue,  La.,  improvement  of i|278;  n,  1751 

Fall  River  Harbor,  Mass.,  survey  of 1,81,931 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of 1,364;  ill,  2441 

Far  Rookaway,  N.  Y.,  examination  of  channels  to  Inwood  and i,  140, 1170 

Feather  River,  Cal. : 

Improvement  of 1,490;  iv,  3360 

Improvement  of,  by  California  Debris  Commission i,  528 ;  vi,  3961 

Fernandina,  Fla.,  improvement  of  waterway  to  Savannah,  Ga i,  236;  ii,  1535 

Fishing  Creek,  N.  C,  improvement  of 1 1,200;  u,  1387 

Fish  Island,  New  Bedford  Harbor,  Mass.    Se€  New  Bedford  Harbor. 
Five  Mile  Creek,  Ala. : 

Examination  for  canal  to  Black  Warrior  River i,  275 ;  n,  1704 

Surveyfor  canal  to  Black  Warrior  River l»275;  n,  1704 

Five  Mile  River  Harbor,  Conn.,  improvement  of i,  100, 965 

Flag  Lake  and  River,  Wis.    See  Portwing  Harbor. 

Flathead  River,  Mont.y  improvement  of 1,522;  iv,3468 

Flint  River,  Ga., improvement  of if  255;  ii,1612 

Florida: 

Defenses  of  coast  of 1,7,17,18,702,714 

Obstruction  of  navigable  waters  in,  bv  the  water  hy acin th 1,25 

Flushing  Bay,  N.  Y. : 

Examination  of  channel  connecting  Newtown  Creek  and i,  139, 1159 

Improvement  of 1,123,1106 

Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  in,  2217 

Survey  of i|347;  III,  2234 

Fort  Hamilton,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1039 

Fortifications : 

Appropriations i,8 

Continuing  contracts i,9 

Estimates i,  22 

New  works i,8 

Preservation  and  repair  of i,8 

Projects 1,7,5.53 

Sea  walls  and  embankments 1,8 

Sites  for,  acquisition  of 1,7 

Submarine  mines 1,11 

Fort  McHenry,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off i,  174;  11,1307 

Sea  wall  at 1,15,639 
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Fort  Marion,  FIa.,  preservation  and  repair  of 1,17,709 

Fort  Mifflin,  Pa.,  rebuilding  dike  at 1,638 

Fort  Monroe,  Va.,  sewerage  system  at 1,16,663 

Fort  Montgomery,  N.  Y.,  preservation  and  repair  of i,  744 

Fort  Niagara,  N.  iL  sea  wall  at 1,20,743 

Fort  8chovler,N.T., sea  wall  at i,611 

Fort  Smith,  Ark. : 

Improvement  of  Arkansas  River  at i»31l;  iii,  1962 

Survey  of  Arkansas  River  at i,316;  iii,  1989 

Fox  River,  Wis. : 

Bridge  across  United  States  canal  at  Appleton,  construction  of i,  632 

Bridge  at  Green  Bay ^  construction  of 1,532 

Bridge  at  Menasha,  construction  of i,  533 

Improvement  uf i,406;  iv,2709 

Improvement  of  Green  Bay  Harbor i,396;  iv,  2657 

Operating  and  care  of  locks  and  dams  on iy^07;  iv,  2719 

Frankfort,  Me.,  examination  for  removal  of  wreck  in  Marsh  River i,  43, 801 

Frankfort,  Mich.,  improvement  of  harbor  at i,  432;  iv,  2939 

Fredericka,  Mane  (sbip),  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  We8t,Fla 1,251;  ii,1566 

French  Broad  River,  Tenn. : 

Improvement  of 1,352;  Jii,2306 

Injury  to  training  walls VI,  3983 

Friendf  Lottie  K.  (schooner),  removal  of  wreck  of ii,  1227 

Fulton,  Ark. : 

Improvement  of  Red  River  above i,  300;  iii,  1895 

Improvement  of  Red  River  below 1,299;  ui,  1877 

Galena  River,  III.,  operating  and  care  of  lock  and  dam  on i,  823;  iii,  2109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of i,  298 ;  ii,  1809 

Galveston  and  Brazos  Navigation  Company,  examination  of  canal  of.  i,  298 ;  ii,  1809 
Galveston  Bay  and  Harbor,  Tex.: 

Galveston  Bay,  examination  of  channel  to  Brazos  River i,298;  ii,  1809 

Galveston  Bay,  improvement  of  ship  channel  in I}294;  ii,  1803 

Galveston  Harbor,  defenses  of i,  7, 19,737 

Galveston  Harbor,  improvement  of i,  292;  ii,  1793 

Galveston  Island,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Morgan  Canal,  operating  and  care  of i,  298;  u,  1808 

Morgan  Cnt  and  Canal,  improvement  of h^^^'i  ii,  1803 

West  Galveston  Bay,  improvement  of  channel  in i,  295 ;  ii,  1804 

Galveston  Island,  Tex.,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Gasconade  River,  Mo.,  improvement  of,  by  Missouri  River  Commission .  i,  527 ;  n,  3837 
Gauging: 

See  alto  Hydraulics. 

Columbia  River,  Greg,  and  Wash i,507;  iv,3432 

Mississippi  River  and  tributaries 1,23,309;  ill,  1936 

Mississippi  River  at  St.  Paul,  Minn 1,332;  iii,2164 

Northern  and  Northwestern  Lakes i>547;  vi,4127 

Gauley  River,  W.  Va.,  improvement  of 1,380;  ui,2564 

Gedney  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,113;  1031 

Removal  of  wreck  in 1, 114;  1039 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  Bar. 

Georges  River.  Me.,  improvement  of 1,35,785 

Georgetown,  D.  C.    See  Washington. 

Georgia,  defenses  of  coast  of 1,7, 17,700 

Glencove  Harbor,  N.  Y.,  improvement  of i,  122, 1103 

Gloucester  Harbor^  Mass.,  improvement  of i,  49, 835 

Goshen  Creek,  N.  J.,  improvement  of i,  153;  ii,  1225 

Governor  Marvin  (steamer),  removal  of  wreck  of i,  251 ;  u,  1566 

Governors  Island,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  the 

Battery  and 1,141,1182 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Gowanus  Canal,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1118 

Removal  of  wreck  in 1,138,1158 
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GowanQB  Creek,  Now  Tork  Harbor,  N.  Y. : 

Improvement  of  obannel  in 1,127,1122 

Survey  of 1,141,1180 

Grand  Haven  Harbor,  Micb . ,  improvement  of i,  427 ;  iv,  2918 

Grand  Lake,  La.,  improvement  of 1^285;  n,  1767 

Grand  Mnrais,  Miob.,  improvement  of  barbor  of  reftige  at 1,982;  ui,  2640 

Grand  Maraia,  Minn.,  improvement  of  barbor  at i,  385 ;  ui,  2585 

Grand  Rnpide,  Wabasb  River,  Ind.  and  111.,  operating  and  care  of 

lock  and  dam  at '»^S^  m,2465 

Grand  River,  La.,  improvement  of h^y  Uyl759 

Grand  River,  Micb. : 

Improvement  of h^^'f  IV,  2921 

Improvement  of  Grand  Haven  Harbor h^^'i  IY,2918 

Grand  River,  Obio.    See  Fairport  Harbor. 

Grasee,  Sylvia  de  (nteamer ),  removal  of  wreck  of i,  502 ;  iv,  3406 

Grays  Harbor,  Wasb..  improvement  of,  and  bar  entrance 1,509;  iv,3436 

Great  Eg^  Harbor  Inlet,  N .  J. ,  removal  of  wrecks  in i,  153 ;  ii,  1227 

Great  tails  Dam,  Potomac  River,  raising  beigbt  of i,  540 ;  vi,  4018 

Great  Harbor,  Woods  Hole,  Mass.    See  Woods  Hole  Cbannel. 
Great  Kanawba  River,  W.  Va.: 

Improvement  of 1,381;  ni,2566 

Injury  to  workH,  and  unlawful  deposits  in vi,  3983 

Operating  and  cnre  of  locks  and  dams  on i,  383:  iii,2575 

Great  I^akos : 

Defenses  of  ports  in  New  York 1,7,20,743 

Examination  for  ship  canal  to  Hudson  River 1, 472 ;  iv,  3128 

Improvement  of  channels  in  connecting^  waters  of i,  435 ;  iv,  2955 

Surveys,  and  correcting,  printing,  and  issuing  of  charts 1,544;  vi,  4069 

Water  levels i»547;,vi,4127 

Great  Pedee  River,  S.  C,  improvement  of i,216;  ii,  1447 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  79, 925 

Great  Sodus  Bay,  N.  Y. : 

Improvement  of  harbor  at i>^75;  iv,  3274 

Use  and  occupancy  of  pier vi,  3985 

Green  Bay,  Mich.,  water  levels  at  Escanaba ii^7;  vi,  4127, 4129 

Green  Bay,  city  of.  Wis. : 

Construction  of  bridges  across  East  and  Fox  rivers,  by i,  532 

Improvement  of  barbor  at 1,395;  iv,  2657 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  75,911 

Green  River,  Ky. : 

Improvement  of,  above  month  of  Big  Barren  River  (Lock  and  Dam 

No. 5) 1,370;  in,2459 

Operating  and  care  of  locks  and  dams  on i,370;  in,  2462 

Reconstruction  of  Lock  No.  2,  at  Rnmsey 1,369;  in,  2457 

Survey  at  mouth  of,  for  new  lock  and  dam 1,373;  in,  2504 

Greenville  Harbor,  Miss.,  improvement  of,  by  Mississippi  River  Commis- 
sion    1.525;  v,3505 

Greenwich  Harbor,  Conn.,  improvement  of 1,103,970 

Grossetete  Bayon,  La.,  examination  of i,  292 ;  ii,  1781 

Gulfport,  Miss.,  examinations  for  cbannel  to  Ship  Island  Harbor  and  Gulf 

of  Mexico  .,: ^ 1,276;  ii,1708 

Gulf  States,  obstruction  of  navigable  waters  in,  by  the  water  byacintb i,25 

Gull  Lake,  Minn.,  construction  of  reservoir  at i,  326 ;  ill,  2137 

Guns.    See  Fortifications. 

G urnet  Rook,  Plymoatb  Harbor,  Mass.,  examination  of i,  64, 863 

Gnyandotte  River,  W.  Va.,  improvement  of X|878;  iu,2662 

H. 

Bagen,  iZoae  (barge),  removal  of  wreck  of I^^TI;  n,1289 

Hamilton,  Fort,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1089 

Hampton  Roads,  Va. : 

Defenses  of 1,7,16,656 

Removal  of  wrecks  in 1,198;  u,1379 

Harbor  lines,  establishment  of i,23 

Allouez  Bay,  Wis  i i,23;  ui,2647 

Ashley  River,  8.  C 1,23;  n,1487 

Boston  Harbor,  Mass i 1,^881 

Bridgeport,  Conn ^ 1,23^988 

Cambridge,  Mass 1,23,881 
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Harbor  lines,  establiBbroent  of— Coutiuned. 

Cbarlea  River  at  Cambridge,  Mass ^ 1,23,881 

Cbarleaton  Harbor,  S.C 1,23;  ii,  1487 

Cooper  River,  S.C i,23;  ii,  1487 

Duluth  Harbor,  Minn 1,23;  iii,2647 

East  River  at  New  York,  N.Y 1.23,1081 

Ellis  Island,  New  York  Harbor,  N.Y 1,23,1075 

ErieMarbor,Pa i,24;  iv,3265 

Harlem  River, N.Y 1,23,1077 

Hudson  River  at  New  York,  N.  Y 1,23,1067,1070 

Kewaunee  Harbor,  Wis i,24;  iv,2785 

New  York  Harbor.  N.  Y 1.23,1067,1070,1075,1077,1081 

Olympia  Harbor,  Wasb i,24;  iv,3484 

Spuyten  Duyvil  Creek,  N.  Y 1,23,1077 

Superior  Bay,  Minn,  and  Wis i,23;  iii,26l7 

Superior  Harbor,  Wis i,23;  iii,2647 

Waukeffan  Harbor,  111 i,24;  iv,2786 

Harbors  ana  rivers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y.  : 

Bridge  obstructing,  at  New  York  City i,536 

Bridges  across,  location  and  characteristics  of i,  1024 

Harbor  lines  at  New  York  City,  modification  of i,  23, 1077 

Improvement  of 1,110,1019 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,204;  ii,  1395 

llarraseeket  River,  Me.,  survey  of i,  44, 815 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  86, 948 

Hat  Slough,  Wash .,  improvement  of i,  51 1 ;  i  v,  3438 

Havre   de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low    1,163;  11,1272 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of 1,439;  iv,3006 

Hafines,  Job n  C.  (schooner),  removal  of  wreck  of 1, 198 ;  ii,  1379 

Helena  Harbor,  Ark.,  improvement  of,  by  Mississippi  River  Com  mission.  1, 525;  v,  3505 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,111,1026 

Hempstead,  N.  Y. : 

See  also  Glencove  Harbor. 

CoDstrnction  of  bridge  across  Long  Beach  Channel,  by  town  of 1, 533 

Henderson  Harbor,  N.  Y.,  removal  of  wreck  in 1, 482 ;  iv,  3304 

Herr  Island,  Alle<rheny  River,  Pa.,  construction  of  lock  and  dam  at.  i,  363;  iii,  2428 

Hillebrandt  Bayou,  Tex.,  construction  of  bridge  across i,  533 

Hillsboro  Bay,  Fl a.,  examination  of i,  252;  ii,  1574 

Hillsboro  River,  Fla. : 

Examination  of,  up  to  Tampa i,252;  ii,  1574 

Removal  of  wreck  in,  at  Tampa i,  251 ;  ii,  1566 

Hogansburg.  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River  near.       i,  531 
Holland  (Black  Lake)  Harbor,  Mich.: 

Improvement  of i,426;  iv,2916 

Survey  of i,435;  iv,2950 

Holwayy  L.  (schooner),  removal  of  wreck  of i,  42,  798 

Homochitto  River,  Miss.,  examination  of I,  291;  ii,  1777 

Horn  Island  Pass  and  Harbor,  Miss. : 

Improvement  of  Horn  Island  Pass i,  270;  ii.  1693 

Survey  of .• 1,276;  ii,  1716 

Horref  William  (tug),  removal  of  wreck  of 1,138. 1158 

Housatonio  River,  Conn. : 

Improvement  of 1,92,956 

Survey  of 1,10.5,979 

Houston,  East  and  West  Texas  Railway  pompauy,  bridge  of i,  534 

Hudson  River,  N.  Y.  and  N.  J. : 

Examination  for  ship  canal  to  Great  Lakes i,  472 ;  i v,  3128 

Examination  of  Nyack  Harbor,  N.  Y 1, 115,1044 

Harbor  lines  at  New  York,  N.  Y.,  modification  of 1,23,1067,1070 

Improvement  of,  between  Coxsackie  and  Troy,  N.  Y i,  105, 996 

Improvement  of  Peekskill  Harbor,  N.  Y 1,109,1016 

Wrecks  at  Jersey  City  and  Edgewater,  N.  J.,  removal  of. i,  114, 1039, 1040 

Humboldt  Harbor  and  Bay,  Cal. : 

Examination  of  Eureka  Harbor i, 494;  iv, 3377 

Improvement  of i,  492:  iv,3366 

Huntington  Harbor,  N.  Y.,  improvement  of i,  121, 1100 

Huron  Harbor,  Ohio,  improvement  of i,455;  iv,3064 
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Huron  Lake : 

See  aUo  Northern  and  Northwestern  Lakes. 

ImproYement  of  harbor  of  refnge  at  Sand  Beach,  Mich i,  444 ;  iv,  3015 

Water  levels 1,547;  vi,4127 

Huron  River,  Mich.,  examination  of i,  451 ;  iv,  3034 

Hyacinth,  water,  obstruction  of  navigable  Southern  rivers  by  the i,  25 

Hy anu  is,  Mass,  improvement  of  harbor  of  refuge  .at i,  66, 884 

Hydraulic  mining  m  California.    See  California  Debris  Commission. 
Hydraulics: 

See  al$o  Gauging. 

Form  of  water  surface  backed  up  by  dams  in  running  streams lu,  2378 

I. 

Iberville  Parish,  La.,  bridge  of i,535 

Illinois  and  Mississippi  Canal,  111. :  * 

Construction  of. i,418;  iv,2825 

Operating  and  care  of  canal  around  rapids  of  Rock  River i,  420;  iv,  2880 

Illinois  River,  111. : 

Examination  of i,421;  iv,2882 

Improvement  of i,  415 ;  i v,  2815 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  417 ;  iv,  2822 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky.,  improvcineut  of.  i,  364;  lu,  2441 

Indian  River,  Fla.,  improvement  of i,242;  u,  1554 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  162;  u,  1270 

Indian  River  Inlet,  Fla.    See  Indian  River. 

Individuals,  occupancy  or  injury  of  public  structures  by i,  24, 536 ;  vi,  3981 

Injury  to  structures  built  by  the  United  States i,  24, 536 ;  vi,  3981 

Inland  waterways.    See  Waterways. 

Inner  Beach,  Hempstead,  N.  Y.,  construction  of  bridge  to  Barnum  Island. .       i,  533 

Inside  routes.    See  Waterways. 

Internal  waterways.    See  Waterways. 

In  wood,  N.  Y.,  examination  of  channels  to  Far  Rockaway  and i,  140, 1170 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  162;  u,  1270 

J. 

Jackson,  Andrew  (barge),  removal  of  wreck  of ii  114, 1039 

James  River,  Va. : 

Improvement  of i,  187;  ii,  1346 

Protection  of  Jamestown  Island i,  189;  ii,  1349 

Jamestown  Island,  James  River,  Va.,  protection  of i,  189;  ii,  1349 

Jeanerette,  La.,  construction  of  bridge  across  Bayou  Teche,  by  town  of i,  532 

Jefi'erson  County,  Tex.,  bridge  of i,  533 

Jennings,  Mont.,  survey  of  Kootenai  River  above i,  523 ;  iv,  S482 

Jersey  City,  N.  J.,  removal  of  wreck  in  Hudson  River  at i,  114, 1039 

JohneaHf  Hager  (canal  boat),  removal  of  wreck  of i,  111,  1040 

Judith,  Point,  R,  I. : 

Construction  of  harbor  of  refuge  at i,  77, 918 

Improvement  of  entrance  to  Point  Judith  Pond i,  78, 921 

Survey  of  easterly  breakwater  to  shore 1,81,937 

Jupiter  Inlet,  Fla. : 

Examination  of*. I>251;  ii,  1568 

Improvement  of 1^242;  u,  1554 

K. 

Kalamazoo  River,  Mich. : 

Improvement  of i,4*?6;  iv,2915 

Improvement  of  Saugatnck  Harbor i,  425 ;  iv,  2913 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.  i,  417;  iv,  2822 

Kansas  City,  Osceola  and  Southern  Railway  Company,  bridge  of i,  531 

Kansas  City,  Siireveport  and  Gulf  Railway  Company,  bridge  of i,  531 

Kenduskeag  River,  Me.,  survey  of  mouth  of 1,44,811 

Kennebec  River,  Me. : 

Defenses  of i,  7, 11 

Improvement  of 1,35,787 

Kennedy,  Margaret  (schooner),  removal  of  wreck  of i,  174;  ii,  1307 

Kenosha  Harbor,  Wis. : 

Improvement  of i,  404;  iv,2702 

Survey  of 1,409;  iv,2772 

Use  and  occupancy  of  south  pier vi,3964 
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Kentacky  River,  Ky. : 

ImproTement  of i,  373;  in,  2513 

Operating  and  care  of  locks  and  dams  on i,375;  iii;2ol9 

Kewauoee  Harbor,  Wis. : 

Harbor  lines  at,  establislimeut  of i,24;  iv,2785 

Improvement  of i,  399;  iv,  2675 

Keweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterwav  to 

Lake  Superior 1,389,390;  ui,2608 

Keweenaw  Point,  Mich.,  waterway  across.    See  Keweenaw  Bay. 

Keyport  Harbor,  N.  J.,  improvement  of - 1,135,1147 

Key  West  Harbor,  Fla. : 

Defenses  at 1,7,17,703 

Improvement  of  northwest  entrance  of . . .  .* i,  244 ;  ii,  1555 

Wrecks  in  Man  of  War  Harbor,  removal  of i,  251 ;  ii,  1566 

Kingston,  Tenn.^  construction  of  bridge  across  Clinch  River  at i,  530 

Kinnickinick  River,  Wis.,  construction  of  bridges  across,  at  Milwaukee i,  533 

Kittery,  Me.,  eonstruotion  of  bridges  to  Badgers  Island  and  York i,  534 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners  Ferry,  and  international  bound- 
ary    1,521;  iv,3467 

Survey  oi^  above  Jennings,  Mont 1,523;  IY,3482 

Ii. 

La  Crosse  Harbor,  Wis. : 

Improvement  of i,  322;  ni,2059 

Survey  of i,325:  in,  2116 

Lafourche  Bayou,  La.,  improvement  of i,  281;  ii,  1757 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of..  i,417;  iv,  2822 

Lake  Charles,  La.,  construction  of  bridge  across  Calcasieu  River  at i,  531 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  Bt.  Francis  near 1,531 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Lake  Shore  and  Michigan  Southern  Railway  Company : 

Bridge  of,  at  Ashtabula,  Ohio i,534 

Bridge  of,  at  Toledo,  Ohio 1,531 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Trappe  River,  Md. : 

Improvement  of I i,  165;  ii,  1276 

Survey  of 1,171;  ii,  1295 

Laurie,  Annie  (tug),  removal  of  wreck  of 1,472 

Laws: 

Compilation  of^  for  maintenance  of  navigable  waters i»  ^ ;  vi,  4137 

Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress,  first  ses- 
sion, affecting  Corps  of  Engineers vi,  4151, 4197 

Necessitv  of,  for  relief  of  injured  employees  on  pubUc  works i,  25 

Leaf  River,  Miss.,  improvement  of i,272;  ii,  1697 

League  Island,  Pa.,  removal  of  wreck  in  Delaware  River  opposite i,  153;  ii,  1227 

Leech  Lake,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  in,  2142 

Reservoir  at i,326;  m,2137 

Legislation.    See  Laws. 

Lemon  Creek,  Staien  Island,  N.  T.    See  Staten  Island— New  Jersey  channel. 

Levert,  J.  B.,  bridge  of 1,684 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  376 ;  ni,  2529 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay,  near i,  147 ;  ii,  1213 

Improvement  of  waterway  from  Chincoteague  Bay,  Ya.,  to  Delaware 
Bay,  near i,  162;  u,  1270 

Lewis  RiVer,  Wash. : 

Examination  of  North  Fork,  to  head  of  navigation i,  523 ;  iv,  3469 

Survey  of,  up  to  Lacenter i,523;  iv,3473 

JUppittf  Henry  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1379 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  n,  1270 

Little  Harbor,  Mass.    See  Woods  Hole  Channel. 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge  at i,  41, 796 

Little  Kanawha  River,  W.  Ya. : 

Improvement  of 1,384;  m,2582 

Operating  and  care  of  lock  and  dam  on i,  384:  in,  2582 

Little  Pedee  River,  S.  C,  improvement  of i;215;  n,  1444 

Little  Pigeon  River,  Tenn.,  improvement  of i,352;  m,2310 
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Little  River,  La.,  between  Scopini  Cut-off  and  Knox  Point.    See  Red  RiveTi 

below  FnltoU;  Ark. 
Little  Rook,  Ark. : 

Improvement  of  Arkansas  River  at h^^^i  in;1962 

Survey  of  Arkansas  River  at i,316;  111,1989 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  476 ;  iv,  3276 

Lloyds  Harbor,  N.  Y., examination  for  connecting  Cold  Spring  Bay  with ....  i,  139, 1165 
I^oc'ks.    See  Canals. 

Lockwoods  Folly  River,  N.  C,  improvement  of i,  211  j  ii,  1417 

Long  Beach  Channel,  Hempstead  Harbor,  N.  Y.,  construction  of  bridge  across.      i,  533 

Long  Island,  N.  Y.,  defenses  at 1,7,14,614 

I^ong  Island  City,  N.  Y.,  alteration  of  bridge  across  Newtown  Creek  at i,  535 

Long  Island  Sound,  defenses  of  eastern  entrance  to if  7, 18, 606 

Lookout,  Cape,  harbor  of  refuge,  N.  C,  survey  of i,  212 ;  n,  1430 

Lorain,  Ohio,  improvement  of  Black  River  at i,  457 ;  nr,  3072 

I^ouisiana,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth t,  25 

Louisville,  Ky. ; 

Improvement  of  Falls  of  Ohio  River,  including  Indiana  Chute.,  i,  364;  in,  2441 

Operating  and  oare  of  Louisville  and  Portland  Canal i,  366 ;  ui,  2444 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366 ;  in,  2444 

Loutre,  Pass  a,  Mississippi  River,  closing  crevasse  in i,  291 ;  II,  1776 

Lower  Chipola  River,  Fla.,  improvement  of i,  254 ;  ii,  1609 

Lower  Maohodoc  Creek,  Va.,  improvement  of i»  1^1  >  ^h  1329 

Lubeo  Channel.  Me.,  improvement  of 1,26,770 

Ludington  Harnor,  Mich. : 

Improvement  of i,430;  iv,2930 

Survey  of 1,435;  iv,2951 

Lumber  River,  N.  C.  and  8.  C,  improvement  of i,  214 ;  n,  1442 

Lumberton  Branch,  Raucocas  River,  N.  J.    See  Rancocas  River. 
Lynn  Harbor,  Mass. : 

Improvement  of 1,52,839 

Survey  of 1,65,872 

M. 

McHenry,  Fort.  Baltimore  Harbor,  Md. : 

Removal  or  wreck  olf i»174;  ii,  1307 

Sea  wall  at i,  15, 639 

Machias  River,  Me. ,  survey  of,  from  Machias  to  Mach  iasport i, 43, 809 

Machodoo  (Lower)  Creek,  Va.,  improvement  of i,  181 ;  n,  1329 

Mayon  Bavou,  La.,  improvement  of i,  3(U;  in,  1920 

Maine,  defenses  of  coast  of 1,7,11,581 

Main  ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  113, 1031 

Maintenance,  operating,  and  oare  of  certain  public  works,  provision  for i,  23 

Maiden  River^ass.,  improvement  of i,  53, 841 

Mamaroneok  Harbor,  N.  Y.,  improvement  of 1,117,1087 

Manasquan,  N.  J.,  construction  of  bridge  across  Manasquan  River  at i,  538 

Manasquan  River,  N.  J.,  construction  of  bridge  across,  at  Manasquan l,  632 

Manatee  River,  Fla.,  improvement  of 1,248;  n,1562 

Manchao  Bayou, La.,  improvement  of i,280;  n,  1756 

Manchester  Harbor,  Mass. : 

Improvement  of 1,51, 837 

Survey  of 1,64,65,866,869 

Manistee  Harbor,  Mich.,  improvement  of 1,431;  iv,293S 

Manitowoc  Harbor,  Wis. : 

Construction  of  city  bridge  across  Manitowoc  River i,  534 

Improvement  of 1,400;  iv,2681 

Manitowoc  River,  Wis.    See  Manitowoc  Harbor. 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  231 ;  n,  1666 

Manokin  River,  Md.,  improvement  of i,  168;  ii,  1283 

Maps: 

Charts,  Northern  and  Northwestern  Lakes i,  544 ;  vi,  4069 

Estimates  for  publication  of  mil itary  and  other i,  549 

Printing  and  distribution  of,  by  Office  of  the  Chief  of  Engineers i,  547 

Marblehead  Harbor,  Mass..  survey  of 1,65,870 

MarceJo  (bark),  removal  or  wreck  of,  from  Man  of  War  Harbor,  Key  West,  ^ 

Fla 1,251;  n,156« 

Marcushook,  Pa.,  improvement  of  ioe  harbor  in  Delaware  River  at...  i,  1-16;  ii,  1213 

Mare  Island  Strait,  Cal.,  survey  of 1,488;  IV,^ 

Marianna,  Tex.,  construction  of  bridge  across  Trinity  River  above X,  634 
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Marie  JVedarioJta  (ship),  removal  of  wreok  of,  ttom  Man  of  War  Harbor,  Key 

WeBt,Fla 1,251;  ix,15fl6 

Marion  ComitT,  MiB8.,  bridge  of 1,530 

Marion,  Fort,  Fla.,  preservation  and  repair  of 1,17,702 

Marquette  Bay,  Mieb.    See  Marqnette  Harbor. 
Marquette  Harbor,  Mich. : 

Construction  of  barbor  of  refage  at  Presqne  He  Point i,  391 ;  in,  2688 

Improvement  of i,  391;  ill,  2615 

Water  levels 1,547;  vi,  4127, 4129 

Marsh  River,  Me.,  examination  for  removal  of  wreck  at  Frankfort i,  43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartot^n i,  68, 890 

Marvin.  Governor  (steamer),  removal  of  wreck  of 1, 251 ;  ii,  1566 

Massacnusetts,  defenses  of  southeaat  ooast  of it  7, 12, 608 

Mattaponi  River,  Ya.,  improvement  of i^lSo;  ii,  1342 

Mattawan  Creek,  N.  J. : 

Improvement  of i}134, 1146 

Improvement  of  Keyport  Harbor 1,135,1147 

Mattituck  Harbor,  N.T.,  improvement  of i>119y  1005 

Manmee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Memphis  Harbor,  Tenn.,  improvement  of,  by  Mississippi  River  Commis- 
sion   1,525;  v,3505 

Menasha,  Wis. .  constrnotion  of  bridge  across  Fox  River,  by  city  of i,  533 

Menominee  Harbor,  Mich,  and  Wis. : 

Improvement  of 1,393;  IY,2650 

Snrvey  of i,408;  iv,2751 

Menominee  River,  Mich,  and  Wis.,  improvement  of 1,393;  iy,2652 

Mermentan  River,  La.,  improvement  of,  and  tributaries i,  285 ;  il,  1767 

Merrimao  River,  Mass. : 

Dredging  between  Newbnryport  and  Haverhill,  estimate  of  cost  of  . . .  i,  64, 866 

Improvement  of 1,46,827 

Improvement  of  Newburyi>ort  Harbor 1,45,824 

Mianus  River,  Conn.,  improvement  of i,  102,f"^ 

Michigan  City  Harbor,  Ind.,  improvement  of. I>^1;  IV,  T 

Michigan  Lake: 

See  aJeo  Northern  and  Northwestern  Lakes. 

Construction  of  harbor  of  refuge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and i,397;  iv,2e71 

Examination  of  Illinois  and  Des  Plainea  rivers,  HI.,  for  extension  of 

navigation  to i,421;  iy,2882 

Improvement  of  canal  to  Sturgeon  Bay,  Wis i,  396 ;  lY,  2660 

Operating  and  care  of  canal  to  Sturgeon  Bay,  Wis i,  397 ;  nr,  2666 

Snrvey  of  Wolf  Lake  and  River,  UL  and  Ind.,  with  reference  to  their 

navigation  in  connection  with ii421;  iy,2887 

Water  levels i,647;  vi, 4127, 4129 

Middle  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  in,2217 

Survey  of 1,347;  iii,2234 

MiflBin,  Fort,  Pa.,  rebuilding  dike  at 1,638 

Mifflin  Township,  Pa. : 

Construction  of  bridge  across  Monongnhela  River  to  Braddock  Township .      i,  530 

Construction  of  bridge  across  Monongahela  River  to  Port  Perry i,  629 

Milan,  HI.,  operating  and  care  of  canal  around  rapids  of  Rock  River 

at 1,420;  iv,2880 

Military  departments,  reconnaissances  and  explorations  in i,  547 ;  vi,  4131 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i,  42, 796 

Mi  lie  Lacs  Lake,  Minn.,  examination  of,  for  reservoir i,  332 ;  ui,  2170 

^lill  Neck  Creek  Inlet,  N.  Y.,  construction  of  bridge  across,  at  Bay ville i,  533 

Mill  River,  Conn.    See  New  Haven  Harbor. 
Milwaukee,  Wis. : 

Bridges  acroas  Kinnickinick  River,  construction  of 1, 533 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of 1^402;  IY,2689 

Improvement  of  harbor  at i,403;  iv,2692 

Survey  of  harbor  at 1,408;  iv,2765 

Wat^r  levels 1,547;  vi, 4127, 4129 

Wreck  in  Milwaukee  Bay,  removal  of 1,407;  iv,2751 

Milwaukee  River  and  Bay,  Wis.    See  Milwaukee. 

Mines,  submarine i,  11 

Mingo  Creek,  S.  C,  improvement  of 1,217;    ii,1450 

Mining,  hydraulic,  in  California.    See  California  Debris  Commission. 
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Minnesota  River,  Minn.,  improyement  of. i,  330;  in,  2156 

MiapillioD  River,  Del. : 

Examination  of 1,171;    ii,  1291 

Improvement  of i,  161 ;    ii,  1268 

Missisquoi  Bay,  Vt.,  construction  of  bridge  across,  at  Alburgh  Point I,   535 

Missisquoi  River,  Vt.,  survey  of,  from  Swanton  to  Lake  Cliamplain  ..  1,483;  iv,3319 
Mississippi  River: 

Alexandria  to  Canton,  Mo.,  survey  from i,325;  ui,2124 

Beacb  Ridge,  Ark.,  prevention  of  break  into  Cache  River,  near.,  i,  321;  in,  2047 

Canton  to  Alexandria,  survey  from 1,325;  in,  2124 

Dallas  City  to  Oquawka,  111.,  survey  from i,  324 ;  in,  2111 

Delta  Point  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion    1, 525 ;    V,  3505 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of.,  i,  323;  ui,  2104 

Drurys  Landing  to  New  Boston,  111. ^  survey  from 1, 32^ ;  in,  2114 

Fort  Madison  to  mouth  of  Skunk  River,  Iowa,  survey  from i,  326;  ni,  2130 

Gauging,  and  tributaries 1,23,309;  in,  1936 

Gauging,  at  or  near  St.  Paul,  Minn i,332;  in,  2164 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion  1,525;    v,3505 

Hannibal  to  Lagrange,  Mo.,  survey  from 1,325;  ui,2119 

Head  of  Passes  to  head  waters,  surveys  from i,  525 ;    v,  3505 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  525 ;   v,  3505 

Helena  Harbor,    Ark.,  improvement   by  Mississippi   River   Commis- 
sion   1,525;    v,3505 

Iowa  River  to  Mnscati ne,  Iowa,  survey  from 1, 326 ;  ui,  2133 

La  Crosse  Harbor,  Wis.,  survey  of i,  325;  in,  2116 

Lagrange  to  Hannibal,  Mo.,  survey  from i,  325 ;  in,  2119 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construction 

of 1,323;  in,  2110 

Loutre,  Pass  a,  closing  crevasse  in i,291;    n,  1776 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi  River  Commis- 
sion  1,525;    v,3505 

Minneapolis,  Minn.,  to  Missouri  River,  improvement  from i,  322 ;  ui,  2059 

Minneapolis,  Minn.,  to  St.  Paul,  construction  of  Lock  and  Dam  No. 

2 1,323;  111,2110 

MisBonri  River  to  Minneapolis,  Minn.,  improvement  from i,  322;  in,  2059 

Missouri  River  to  Ohio  River,  improvement  from i,  318 ;  in,  2013 

Natchez  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;    v,3505 

Muscatine  to  Iowa  River,  Iowa,  survey  from i,  326 ;  in,  2133 

New  Boston  to  Drurys  Lauding,  111.,  survey  from i,  324 ;  ni,  2114 

New  Madrid  Harbor,  Mo.,  improvement  by  Mississippi  River  Commis- 
sion    1,525;    v,3505 

New  Orleans  Harbor,  La.,  defenses  of 1,7,18,727 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;    v,3506 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  525;    v,  3505 

Ohio  River  to  Missouri  River,  improvement  from i,  318;  in,  2012 

Oquawka  to  Dallas  City,  111.,  survey  from i,  324 ;  in,  2111 

Pass  a  Loutre,  closing  crevasse  in ';29I;   n,  1776 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  at i,  328;  in,  2143 

Pokegama  Falls,  Minn.,  reservoir  at 1,326;  in,  2137 

Reservoir  at  head  waters,  examination  of  Mille  Lacs  Lake,  Minn,  i,  332;  in,  2170 

Reservoirs  at  head  waters,  construction  of i,  326 ;  in,  2137 

Reservoirs  at  head  waters,  operating  and  oare  of. i,  328 ;  in,  2143 

St.  Louis  Harbor,  Mo.,  improvement  of 1,320;  in,  2046 

St.  Paul,  Minn.,  construction  of  Look  and  Dam  No.  2,  between  Minne- 
apolis and 1,323;  in, 2110 

St.  Paul.  Minn.,  ganging  at  or  near 1,332;  in,  2164 

Skunk  River  to  Fort  Madison,  Iowa,  survey  from i,  326 ;  iii,  2130 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  23, 321 ;  in,  2049 

Snags  and  wrecks,  removal  of 1,23,317;  in,2001 

South  Pass,  inspection  of  improvement  of i,  25, 277 ;    ii,  1731 

Vicksburg  Harbor,  Miss.,  improvement  of 1, 306 ;  ni,  1927 

Vicksburg  Harbor,  Miss.,  obstruction  of  mouth  by  small  craft vi,  39*^2 

Vidalia  Harbor,  La.,improv«ment  by  Mississippi  River  Commission  i,  525 ;    v,  3505 

Wrecks  and  snags,  removal  of i, 23, 317;  in,  2001 

Mississippi  River  Commission 1,525;      v,3o06 
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MiBsissippi  Sonnd,  Ala.  and  Miss. : 

Defenses  of 1,7,18,721 

Examinations  for  ohannel  from  Gulf  of  Mexico  to  Giilfport,  via  Ship 

Island  Pass  and  Harbor,  Miss i,  276;  ii,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1716 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland   of  Misnis- 

sippi 1,277;  ii,  1722 

Missonn,  Department  of  the,  reconnaissances  and  exploratious  in i,  547;  vi,  4131 

Missouri  River: 

Bridge  at  Boonville,  Mo.,  construction  of i,  529 

Bridge  at  Yankton,  S.  Dak.,  construction  of i,  529 

Improvement   of,    between    Stubbs    Ferry,    Mont.,   and    Sioux    City, 

Iowa 1,333;  in, 2177 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,  527;  vi,3837 

Snagging  on  upper  river i,  337;  iii,  2208 

Missouri  River  Commission i|5-*7;  vi,  3837 

Mist  (barge),  removal  of  wreck  of i,  138, 1157 

Mobile  and  Ohio  Railroad  Company,  bridges  of 1, 530 

Mobile  Harbor,  Ala. : 

Defenses  of 1,7,18,721 

Improvement  of i,263;  ii,  1662 

Mohawk  River,  N.  Y.,  examination  of,  between  Rome  and  Schuyler. . .  i,  482;  iv,  3804 

Mokelumne  River,  Cal.,  improvement  of i,  489;  iv,  3359 

Money  Point,  Southern  Branch,  Elizabeth  River,  Va.,  removal  of  wreck 

off '. 1,198;  n,1380 

Monmouth  County,  N.  J.,  bridge  of i,532 

Monongahela  Navigation  Company,  acquisition  of  improvements  of.  i,  361 ;  ui,  2411 
Monoiij^ahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Rankin,  Pa.,  construction  of i,  533 

Bridge  between  Braddook  and  Mifflin  townships,  Pa.,  construction  of. ..       i,  530 
Bridge  between  Port  Perry  and  Mifflin  Township,  Pa.,  construction  of..      i,  529 

Improvement  of i,359;  in,  2383 

Looks  and  Dam8Nos.6  and  7,  acquisition  of i,  361;  in,  2411 

Looks  and  Dams  Nos.  8  and  9,  operating  and  care  of i,  360 ;  in,  2409 

Monongahela  Navigation  Company's  improvements,  acquisition  of  i,  361;  in,  2411 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  530 

Monroe,  Fort,  Va.,  sewerage  system  at 1,16,663 

Monroe  Harl>or,  Mich. : 

Examination  of  Raisin  River i,463;  iv,3094 

Improvementof i,452;  iv,  3037 

Water  levels i,547;  vi,  4127, 4128 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of i,  744 

Montgomery,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of i,  530 

Monument  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Moosabec  Bar,  Me.,  improvement  of i,  27, 771 

Morgan  Cut  and  Canal,  Tex. : 

Improvementof i,294;  ii,  1803 

Operating  and  care  of  Morgan  Canal i,  298;  ii,a808 

Morris  and  Cummings  Ship  Channel,  Tex.,  construction  of  bridge  across. . .       i,  530 
Mortars.    See  Fortihcations. 

Mount  Desert,  Me.,  construction  of  breakwater  to  Porcupine  Island i,  28, 775 

Mount  Hope  Bay,  Mass.,  survey  of i,  81,931 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222 ;  n,  1471 

Mud  Lake,  La.,  improvementof i,  285;  ii,  1767 

Murderkill  River,  Del.,  improvement  of 1.160;  ii,  1266 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. ..  i,  351;  in,  2296 

Muskegon  Harbor,  Mich.,  improvement  of i,  428 ;  iv,  2923 

MiiBkingum  River,  Ohio: 

Improvementof i, 858;  in, 2363 

Observations  concerning  form  of  water  surface  backed  up  by  dams  in 

running  streams -•-  in, 2378 

Operating  and  care  of  looks  and  dams  on i,  358 ;  in,  2364 

Mystic  River,  Conn.,  improvement  of i>  84, 944 

Mystic  River,  Mass.,  improvement  of i,  53, 841 

S. 

Nandua  Creek,  Va.,  improvementof J' 192-  ii!l361 

Nansemond  River,  Va.,  improvement  of '       '    ^ 
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Nan tiooke  Biyer,  Del.  and  Md. ,  improvement  of i,  157 ;  li,  126D 

Nantacket,  Mass.,  construction  of  narbor  of  refuge  at i,  67, 886 

Napa  Riyer,  Cal. : 

Examination  of 1,494;  iv,3374 

Improvement  of 1,491;  iv,3364 

Survey  of  Mare  Island  Strait 1,488;  iv,3352 

Narragansett  Bay,  R.  I. : 

Defenses  of 1,7,12,603 

Examination  for  channel  through  Conanicu  t  Island i,  80, 928 

Improvement  of 1, 74, 908 

Narraguagus  Bay,  Me. ,  removal  of  wreck  at  Millbridge i,  42, 798 

Narraguagus  River,  Me.,  improvement  of 1,28,773 

Natalbany  River,  La.,  improvement  of i,  279;  ii,  1753 

Natchez    Harbor,  Miss.,  improvement  of,  by   Mississippi  River  Commis- 
sion   1,525;  v,3506 

Navigable  waters : 

Bridges  across.    See  Bridges. 

Compilation  of  laws  for  maintenance,  etc.,  of i,  24 ;  vi,  4137 

Neches  River,  Tex. : 

Bridge  at  Beaumont,  construction  of i,  531 

Improvement  of i,  290;  u,  1775 

Negro  Cut,  Indian  River  Inlet,  Fla.     See  Indian  River. 

Neosho  River,  Kans.,  examination  of i,  316;  iii,  1984 

Neponset  River,  Mass.,  survey  of 1,65,875 

Nestugga  River,  Oreg.,  improvement  of i,  501;  iv,  3396 

Neuse  River,  N.  C. : 

Improvement  of i,  203;  ii,  1393 

Improvement  of  waterway  via i,  204;  ii,  1395 

Survey  of,  at  and  below  Newbern 1,212;  u,  1427 

New  Bedford  Harbor,  Mass. : 

Bridges  across  Acnshnet  River  to  Fairhaven,  construction  of i,  531, 535 

DefenseHat 1,7,12,603 

Improvement  of i,  70, 897 

Survey  of  channel  leading  to  proposed  new  draw  in  bridge  to  Fairhaven .  i,  80)  930 

Newbern,  N.  C. ; 

Improvement  of  Neuse  River  at 1,203;  ii,  1393 

Improvement  of  waterway  to  Beaufort,  N.  C i,  204 ;  ii,  1395 

Survey  of  Neuse  River  at  and  below 1,212;  ii,  1427 

Kew  Brunswick  (ferryboat),  removal  of  wreck  of 1, 114, 1039 

Newburyport  Harbor,  Mass.,  improvement  of i,  45, 824 

New  Hampshire,  defenses  of  coast  of 1,7, 11,581 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in 1,91,955 

Construction  of  city  bridge  across  Mill  River i,  534 

Improvement  of 1,89,953 

Survey  of 1,104,974 

New  Jersey,  imi>rovement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  130, 1130 

New  Madrid  Harbor,  Mo.,  improvement  of,  by  Mississippi  River  Commis- 

.  sion 1,525;  v,3605 

New  Orleans  Harbor,  La. : 

Defenses  of 1,7,18,727 

Improvement  of,  by  Mississippi  River  Commission i,  525 ;  v,  3505 

Newport  Harbor.  R.  L,  improvement  of i,  76, 915 

Newport  News,  Va.,  removal  of  wreck  in  Hampton  Roads,  off i,  198;  ii,  1379 

Newport  River,  N.  C.    See  Beaufort  Harbor. 

New  River,  N.  C. : 

Improvement  of i,  206;  ii,1399 

Improvement  of  waterway  to  Beaufort  Harbor,  N.  C i,  205 ;  ii,  1398 

New  River,  Va.  and  W.  Va.,  improvement  of i,  379;  ui,  2563 

New  Shorchain,  R.  I.    See  Block  Island. 

Newtown  Creek,  N.  Y. : 

Bridge  at  Long  Island  City,  alteration  of i,535 

Examination  of  channel  connecting  Flushing  Bay  and i,  139, 1159 

Improvement  of 1,128, 1126 

New  York  Bay,  N.  Y.    See  New  York  Harbor. 

New  York  Harbor,  N.  Y. : 

Battery,  survey  of  channel  between  Governors  Island  and i,  141, 1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 
ment of 1,125,1117 

Bay  Ridge  Channel  and  triangular  area  to  Rod  Hook  ChRunel,  survey 

of 1.140.1177 
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New  York  Harbor.  N,  Y. — CoDtinued. 

Buttermilk  Cnannel,  improvement  of 1,125,1117 

Buttermilk  Channel,  survey  of 1,140,1177 

Coney  Island  Channel,  examination  of 1,115,1048 

Coney  Island  Creek,  construction  of  bridge  at  Brooklyn i,  534 

Coney  Island  Creek,  examination  of , i,  115, 1050 

Defonsesof 1,7,13,14,610,614 

East  River  and  Hell  Gate,  improvement  of i^lll^  1026 

East  River,  construction  of  bridge  across,  by  city i,  532 

East  River,  establishment  of  harbor  lines 1,23,1081 

Ellis  Island,  modification  of  harbor  lines  at i,  23, 1075 

Flushing  Bay,  examination  of  channel  to  Newtown  Creek i,  139, 1159 

Flushing  Bay,  improvement  of 1,123,1106 

Fort  Hamilton,  removal  of  wreck  below 1,114,1039 

Gedney  Channel,  improvement  of J>  113, 1031 

Gedney  Channel,  removal  of  wreck  in 1,114,1039 

Governors  Island,  survey  of  channel  between  the  Battery  and i,  141, 1182 

Gowanus  Bay  channels,  improvement  of i,  125, 1117 

Gowanus  Bay  channels,  survey  of Iyl40, 1177 

Gowanus  Canal,  improvement  of i,  125, 1118 

Gowanus  Canal,  removal  of  wreck  in 1,138,1158 

Gowanus  Creek  ,  survey  of i,  141, 1180 

Gowanus  Creek  Channel,  improvement  of i,  127, 1122 

Hamilton,  Fort,  removal  of  wreck  below 1,114,1039 

Harbor  lines,  establ  ishmen t  of 1, 23, 1067, 1070, 1075, 1077, 1081 

Harlem  River,  city  bridge  obstructing i,  536 

Harlem  River,  improvement  of i,  110, 1019 

Harlem  River,  location  and  characteristics  of  bridges  across i,  1024 

Harlem  River,  modification  of  harbor  lines  in i,  23, 1077 

Hell  Gate,  East  River,  improvement  of 1,111,1026 

Hudson  River,  modification  of  harbor  lines  in i,  23, 1067, 1070 

Hudson  River,  removal  of  wrecks  in 1,114,1039,1040 

Improvement  of I>  113, 1031 

Mam  ship  channel,  improvement  of i,  113, 1031 

Narrows  to  the  sea,  survey  from i,  115, 1053 

New  Jersey,  improvement  of  channel  between  Staten  Island  and i,  130, 1130 

Newtown  Creek,  alteration  of  bridge  across i,  535 

Newtown  Creek,  examination  of  channel  to  Flushing  Bay i,  139, 1159 

Newtown  Creek,  improvement  of i,  128, 1125 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve- 
ment of 1,125,1117 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of 1,140,1177 

Schuyler  Fort, seawall i,611 

8puy ten  Duy vil  Creek,  characteristics  of  bridge  at  mouth  of i,  1024 

Spuyten  Duyvil  Creek,  improvement  of i,  110, 1019 

Spuy  ten  Duyvil  Creek,  modification  of  harbor  lines i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and....  i,  130, 1130 

Supervision  of , i,  524;  iv,3499 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,125,1117 

Triangular  area  between  Bay  Bidge  and  Red  Hook  channels,  survey 

of i,U0,1177 

Wallabout  Channel,  examination  of 1,115,1047 

Wrecks,  removal  of 1.114,138,1039,1040,1158 

New  York,  Kew  Haven  and  Hartford  Railroad  Company,  bridge  of i,  533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of i,  533 

New  York  State,  defenses  of  lake  ports  in 1,7,20,743 

Niagara,  Fort,  N.  Y^  sea  wall  at 1,20,743 

Niagara  River,  N.  Y. : 

Improvement  of  Buffalo  Harbor i,466;  iv,3107 

Improvement  o^  from  Tonawanda  to  Port  Day i,  470 ;  iv,  3123 

Improvement  or  Tonawanda  Harbor  and i,  469 ;  iv,  3116 

Niantic  Harbor,  Conn.,  survey  of 1,104,972 

Nominl  Creek,  Va.,  improvement  of i,  179;  ii,  1326 

Nooksack  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Norfolk  Harbor,  Va. : 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of i,  533 

Improvement  of  and  its  approaches i,  190;  ii,  1353 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C i,  195 ;  ii,  1374 

Wreck  off  Money  Point,  removal  of 1,198;  ii,  1380 
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North  Branch,  Chicago  River,  111.    See  Chicago. 

North  Carolina,  defenses  of  coast  of ....••• •    I,  7, 16,670 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of i,  207 ;  u,  1400 

Northern  and  Northwestern  Lakes : 

Defenses  of  ports  in  New  York r,  7,20,743 

Examination  for  shi p  canal  to  Hudson  River i,  472 ;  i v,  3128 

Improvement  of  channels  in  connecting  waters  of i,  435 ;  i v,  2955 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  544 ;  vi,  4069 

Water  levels i|547;  vi,4127 

Northern  New  York  Railroad  Company,  bridge  of i, 531 

North  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  iii,  2217 

Survey  of 1,347;  in,  2234 

North  Fork^  Lewis  River,  Wash.,  examination  of,  to   head    of    navig^a- 

tion 1,523;  iv,3469 

North  Hero  Island,  Lake  Champlain,  Yt.,  improvement  of  channel  between 

South  Hero  Island  and 1,480;  iv,3299 

North  Landing  River,  Ya.  and  N.  C. : 

Improvement  of i,196;  11,1376 

Improvement  of  waterway  via i,  195;  n,  1374 

Northport  Harbor,  N.  Y.,  examination  of 1,139,1167 

North  River,  N.  Y.    Ste  Hudson  River. 

North  River,  N.  C,  improvement  of  waterway  via i,  195 ;  u,  1374 

North  River,  Wash. : 

Examination  of 1,523;  iv,3472 

Improvement  of 1,508;  iv,  343< 

Norton  Shoal,  Yineyard  Sound,  Mass. ,  removal  of  wreck  from <#  SO,  927 

Norwalk  Harbor,  Conn.,  improvement  of i,  98, 963 

Noxubee  River,  Miss.,  improvement  of 1,269;  ii,  1691 

Nyack  Harbor,  N.  Y.,  examination  of. 1,115,1044 

O. 

Oakland  Harbor,  Cal. : 

Bridge  to  Alameda,  alteration  of i,535 

Improvement  of i,  484;  iv,  3327 

Oak  Orchard  Harbor,  N.  Y.,  survey  of i,483;  iv,3314 

Obion  River,  Tenn. : 

Improvement  of 1,339,341;  iii, 2215, 2219 

Survey  of 1,347;  in,  2284 

Obstructions  to  navigation : 

Action  upon  bridges  constituting 1,24,536 

Water  hyacinth  in  Southern  rivers i,25 

Occoquan  Creek,  Ya.,  improvement  of i,  177;  n,  1321 

Occupancy  of  structures  built  by  the  United  States i,  24, 536 ;  vi,  3981 

Ocean  Countjr,  N.  J.,  bridge  of 1,632 

Ocklawaha  River,  Fla.,  improvement  of 1,241;  n,  1562 

Ocmulgee  River,  Gkfc.,  improvement  of i,  232;  ii,  1619 

Oconee  River,  6a.,  improvement  of 1.231;  n,  1516 

Oconto  Harbor,  Wis.,  improvement  of i,  394;  iv,2663 

Ocracoke  Inlet,  N.  C. : 

Improvement  of i,  199;  n,  1885 

Survey  of i,212;  u,1423 

Office  of  the  Chief  of  Engineers 1,650 

Ogdensburg  Harbor,  N.  lu,  improvement  of 1,479;  iv,8292 

Ohio  River: 

Dams  Nos. 2. 3, 4, 6,  and  6,  construction  of 1,356;  in,  2868' 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  356 ;  m,  2354 

Falls  of,  including  Indiaua  Chute,  Louisville,  Ky.,  improvement  of  i,  364 ;  ui,  2441 

Gauging i,  23, 309;  ni,1936 

Improvement  of i,a55;  in,232J) 

Indiana  Chute,  improvement  of i, 364;  in, 2441 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366;  in,  2444 

Marietta,  Ohio,  to  mouth,  examination  from i,  359 ;  in,  2379 

Snag  boat,  operation  of 1,23,356;  "'j^Sc 

Oldmans  Creek,  N.  J.,  examination  of i,154,*  n,1238 

Old   Point  Comfort  Wharf,  Ya.,  removal  of  wreck   in    Hampton  Roads         _^ 

near i,  198;  n,  1879 

Olympia  Harbor,  Wash. :  ^ 

Harbor  lines  at,  modification  of i,24;  i^i^*?; 

Improvement  of 1,512;  iv,3445 
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Ontario,  Canada,  commerce  passing,  in  1896 iv,  2999,3004 

Ontario  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on 1,7,20,743 

Water  levels i,547;  vi,  4127, 4129 

Ontonagon  Harbor,  Mich.,  improyement  of i,  389 ;  in,  2606 

Operating,  care,  and  maintenance  of  eertain  pnblic  works,  provision  for i,  23 

Orange  River,  Fla.,  examination  of i»251;  u,  1569 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near i,  63, 859 

Osage  River,  Mo. : 

Bridge  at  Osceola,  constmction  of 1,531 

Improvement  of,  by  Missouri  River  Commission i,  527 ;  vi,  3837 

Osceola,  Mo.,  construction  of  bridge  across  Osage  River  at i,  031 

Oswegatchie  River,  N.  Y.    See  Ogdensburg  Harbor. 

Oswego    Can^,  N.  Y.,    widening   locks   of,   to    permit   passage    of  war 

vessels i,483;  iv,3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of i;476;  iv,3278 

Injury  to  structures  at vi,  3986 

Water  levels i,547;  vi,  4127, 4129 

Ott«r  Creek,  Vt.,  improvement  of i,481;  iv,3299 

Otter  Tail  Lake  and  River,  Minn.,  examination  of,  for  reservoir i,  333;  III,  2172 

Ouachita  River^  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,530 

Improvement  of i,302;  iii,  1904 

Our  Little  Harry  (barge),  removal  of  wreck  of i,  153;  ii,  1227 

Oyster  Bay,  N.  Y. : 

Constmction  of  bridge  across  Mill  Neck  Creek  Inlet,  by  town  of i,  533 

Examination  of  harbor  at 1,139,1163 

Oyster  River,  N.  H.,  examination  of 1,43,804 

P. 

Paciflo  (scow),  removal  of  wreck  of i,472 

Pa2e«ltfi0  (schooner),  removal  of  wreck  of i,  153;  n,  1227 

Palmbeach,  Fla.,  survey  at i,252;  u,  1586 

Pamlico  River,  N.  C. : 

Improvement  of i,201;  u,1388 

Survey  of,  at  and  below  Washington i,  212;  u,  1425 

Pamunkev  River,  Va.,  improvement  of i»187;  n,  1344 

Pascagoula  River,  Miss. : 

Improvement  of i,269;  ii,1692 

Survey  of,  from  mouth  to  Dog  River,  and  up  Dog  River i,  276;  ii,  1718 

Pasquotank  River,  N.  C,  improvement  of i;197;  ii,  1378 

Passaic  River,  N.  J.,  improvement  of 1,129,1128 

Pass  a  Loutre,  Mississippi  River,  closing  crevasse  in i,  291 ;  u,  1776 

Patapsco  River,  Md. : 

Improvement  of  channel  to  Curtis  Bay i,  173;  ii,  1306 

Improvement  of,  including  channel  to  Baltimore 1. 172 ;  ii,  1299 

Improvement  of  Spring  Garden,  Baltimore i,  174 ;  ii,  1307 

Survey  of  Baltimore  Harbor i,  174;  n,1308 

Wreck  off  Fort  McHenry,  removal  of i,  174;  ii,  1307 

Patehogue  River,  N.  Y.,  improvement  of 1.  i,  123,1108 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  82, 940 

Pawtucket  River,  R.  I.,  improvement  of 1,73,905 

Pearl  River.  Miss. : 

Bridge  in  Marion  County,  oonstruction  of i,530 

Carthage  to  Jackson,  improvement  from i,  273;  n,  1700 

Edinburg  to  Carthage,  improvement  from i,  274 ;  n,  1702 

Jackson,  improvement  below i>272;  n,  1698 

Survey  of  channel  at  mouth  of i,  277;  n,  1722 

Pease  Creek,  Fla.,  improvement  of i,246;  ii,  1559 

Peekskill  Harbor,  N.  Y.,  improvement  of 1,109,1016 

Penobscot  River,  Me. : 

Defenses  of i,7,ll 

Examination  for  removal  of  wreck  in  Marsh  Rivor,  Frankfort i,  43, 801 

Improvement  of i,  30, 779 

Survey  of  Bangor  Harbor  and 1,44,811 

Pensacola  Harbor,  Fla. : 

Defenses  of 1,7,18,714 

Improvement  of i,258;  ii,162f 
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Pensankee  Harbori  WiB.i  improYement  of 1,396;  xv,2656 

Pentwater  Harbor,  Mich.,  improyemeat  of 1, 430;  xv, 2928 

Pequonnook  River,  Conn.    See  Bridgeport  Harbor. 

Pere  Marquette  Lake,  Mich.    See  Ludington  Harbor. 

Petaluma  Creek,  Cal. : 

Examination  of 1*494;  iy,S375 

Improvement  of l,*92;  iv,33a5 

Peioskey  Harbor,  Mich.,  improvement  of ,.  i,434;  iy,2944 

Philadelphia,  Pa. : 

ConBtriiction  of  bridge  across  Schuylkill  Ri  ver,  by  city  of i,  534 

Defenses  of L  7, 14, 628 

Improvement  of  Delaware  River  at T,  144;  n,  1205 

Improvement  of  Schuylkill  River  at « h^^j  ii,  1211 

Philipp,  Miss.,  construction  of  bridge  across  Tallahatchie  River  at i,  530 

Piers  built  by  the  United  States,  occupancy  or  injury  of i,  24, 536;  vi,  3981 

Pigeon  bavous,  La.,  improvement  of i,282;  ii,  1759 

Pike  Creek,  Wis.    See  Kenosha  Harbor. 

Pinebluff,Ark: 

Improvement  of  Arkansas  River  at i;311;  iii,  1952 

Survey  of  Arkansas  River  at i,316;  lu,  1990 

Pine  Island  Harbor,  Fla.,  examination  of i,252;u,  1573 

Pine  River, Mich., improvement  of i,447;  IY,8024 

Pine  River,  Minn. : 

Operating  aud  care  of  reservoir  at i,328;  in,  2142 

Reservoir  at i,  326 ;  ui,  2137 

Piscataqua  River,  Me.,  construction  of  bridge  across,  at  Kittery 1, 534 

Pittsburg,  Pa. : 

See  aUo  Ohio,  Monongahela,  and  Allegheny  rivers. 

Davis  Island  Dam,  Onio  River,  operating  and  care i,  356 ;  lu,  2354 

Locks  and  dams  in  Alleghenv  River  near,  construction  of i,363;  ui,2428 

Plaquemine,  La.,  construction  of  bridge  across  Bayou  Plaquemine  at i,  535 

Plaquemino  Bayou,  La. : 

Bridge  at  Plaquemine,  construction  of 1,535 

Improvement  of 1,282;  ii,  1759 

Plymouth  Harbor,  Mass. : 

Examination  of  Gurnet  Rook  and  other  rocks  at  mouth  of i,  64, 863 

Improvement  of 1,61,854 

Survey  of i,  66, 877 

Pocomoke  River,  Md.,  improvement  of i,  169;  ii,  1284 

Point  Judith,  R.  I. : 

Construction  of  harbor  of  refuge  at 1,77,918 

Improvement  of  entrance  to  Point  Judith  Pond i,  78, 921 

Survey  of  easterly  breakwater  to  shore 1^81,937 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  78, 921 

Point  Pleasant,  N.  J.,  construction  of  bridge  across  Manasquan  River  at i,  632 

Pokegama  Falls,.  Mississippi  River,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  in,  2142 

Reservoir  at 1,326;  ni,2137 

Ponchatoula  River,  La.,  improvement  of i,  279 ;  ii,  1753 

Pontchartrain  Lake,  La.,  removal  of  wreck  in i,  291 ;  u,  1776 

Popes  Island.  New  Bedford  Harbor,  Mass.     See  New  Bedford  Harbor. 

Porcupine  Island.  Me.,  construction  of  breakwater  to  Mount  Desert i,28,77S 

Portage  Lake  ana  River,  Houghton  County,  Mich.,  improvement  and  oper- 
ating and  care  of  canal  via 1,389,390;  iii,2608 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,431;  IV,  2936 

Portase  River,  Ohio.    See  Port  Clinton  Harbor. 

Port  Chester  Harbor,  N.Y.,  improvement  of 1,116,1084 

Port  Clinton  Harbor,  Ohio,  improvement  of 1,454;  iv,3049 

Port  Huron,  Mich. : 

Construction  of  bridffe  across  Black  River  by  city  of \^^ 

Improvement  of  Black  River  at i,  446 ;  iv,  3022 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of 1,120,1097 

Portland,  Fla.,  construction  of  bridge  across  Alequa  Creek  near i,  534 

Portland,  Me. : 

Alteration  of  city  bridge  across  Back  Cove 1,535 

Defenses  at 1,7,11,581 

Improvement  of  harbor  at,  including  Back  Cove i,  37, 790 

Portland,  Oreg. : 

Improvement  of  Willamette  River  above i,  506 ;  iv,  3429 

Improvement  of  Willamette  River  below 1,503;  iv,3407 
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Portland  Channel  (Canal),  Alaalia,  survey  of h^^t  iv,8487 

Port  Orford  Harbor,  Oreg.,  improvement  of. i,494;  1Y,3379 

Port  Perry,  Pa.,  constmotion  of  bridge  aoroes  Moncmgahela  River  at i,  529 

Portsmouth,  N.  H.,  defenses  at 1,7,11,697 

Portsmouth,  Kittery  and  York  Street  Railway  Company,  bridges  of i,  &34 

Port  Tobacco  River,  Md.    See  Chapel  Point  Harbor. 

Port  Washington  Harbor,  Wis.,  improvement  of i,  401 ;  iv,  2687 

Portwing  Harbor,  Wis.,  examination  of 1,393;  ni,  2648 

Poteoasi  Creek, N.  C, examination  of i,  199;  ii,  1883 

Potomac  River : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  536 ;  vi,  3987 

Great  FaUs  Dam,  raising  height  of i,  540;  vi,  4018 

Improvement  of,  at  Washiuf^n,  D.  G i«175;  u,  1318 

Unauthorized  occupancy  of  Potomac  Flats vi,  3981 

Powow  River,  Mass.,  improvement  of 1,47,829 

Presque   He   Point,   Marquette   Bay,   Mich.,   construction    of   harbor    of 

refuge 1, 391 ;  in,  2638 

Presque  Isle  Bay  and  Peninsula,  Erie  Harbor,  Pa.    See  Erie  Harbor. 
Providence  River,  R.  I. : 

Improvement  of 1,74,906 

Removal  of  Green  Jacket  Shoal 1,75,911 

Provincetown  Harbor,  Mass. : 

Improvement  of 1,62,866 

Survey  of 1,66,878 

Public  buildings  and  grounds.    District  of  Columbia,  improvement  and 

care 1,642;  yi,4025 

Public  works: 

Necessity  of  legislation  for  relief  of  iivjured  employees  engaged  on i,  25 

Occupancy  and  injury  of 1,24,536;  vi,3981 

Provision  for  operating,  care,  and  maintenance  of  certain i,  28 

Puget  Sound,  Wash. : 

Defenses  of 1^7,21,763 

Improvement  of  and  tributaries 1,611;  iv,3438 

Improvement  oi  waterway  to  lakes  Union  and  Washington i,  513 ;  iv,  3445 

Pultney  V ille  Harbor,  N.  Y.,  improvement  of i,  474 ;  iv,  3272 

Punta  Rasa,  Fla.,  examination  of  inside  passage  to  Charlotte  Harbor,  i,  252;  u,  1572 

Q. 

Queen  Anne's  Railroad  Company,  bridge  of i,532 

Queens  County,  N.  Y.,  bridge  of i,536 

Queenstown  Harbor,  Md.,  improvement  of i,  169|  ii,  1286 

Quinnipiac  River,  Conn.    See  New  Haven  Harbor. 

R. 

Racine  Harbor,  Wis. : 

Improvement  of 1,404;  iv,2698 

Survey  of 1,409;  iv,2768 

Rahway  River,  N.  J.,  survey  of,  up  to  Rahway i,  142, 1187 

Raisin  Kiver,  Mich. : 

Examination  of 1,463;  iv,3094 

Improvement  of  Monroe  Harbor 1,452;  iv,  3037 

Rancocas  River,  N.  J.,  improvement  of 1,150;  u,  1219 

Rankin,  Pa.,  construction  of  bridge  across  Monongahela  River  at i,  533 

Rappahannock  River,  Ya.,  improvement  of i,  181 ;  ii,  1331 

Ran  tan  Bay,  N.  J. : 

Improvement  of i,  133, 1142 

Removal  of  wreck  in 1,138,1157 

Raritan  River,  N.  J. : 

Improvement  of 1,132, 1136 

Removal  of  wreck  in i,  138,1157 

Reconnaissances  and  explorations  in  military  departments i,  547 ;  vi,  4131 

Red  Bank,  N.  J.,  site  for  defenses  at i,639 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Chaunel,  New  York 
Harbor,  N.  Y.: 

Improvement  of i,  125, 1117 

Survey  of i,  UO,  1177 

Red  Lake  and  Red  Lake  River,  Minu. : 

Examination  of,  for  reservoir i, 333;  iii, 2173 

Improvement  of ----  i,330;  in,  2159 
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Red  Riyer,  La.  and  Ark. : 

Ganginif 1,23,309;  in,  1936 

Improvement  of,  above  Fnltoo,  Ark .^ i,  300;  in,  1895 

Improvement  of,  below  Falton,  Ark .'. i,  299;  in,  1877 

Rectification  of  mouth,  by  Mississippi  River  Commission i,  525;  v,  35US 

Red  River  of  the  North,  Minn,  and  N.  Dak. : 

Examination  of  Otter  Tail  Lake  and  River,  Minn.,  for  reservoir,  i,  333;  in,  2172 
Examination  of  Red  Lake  and   Red  Lake  River,  Minn.,   for  reser- 
voir  1,333;  111,2173 

Improvement  of i,330;  ui,2158 

Redwood  Creek,  Cal.,  survey  of i,488;  iv,3349 

Eeid  (steamer),  removal  of  wreck  of i>434;  iv,2947 

Relief  of  injured  employees  engaged  on  public  works,  necessity  of  legisla- 
tion for 1,25 

Rhode  Island,  defenses  of  coast  of 1,7,12,603 

Rivers  and  harbors : 

Compilation  of  examinations,  surveys,  projects,  appropriations,  etc i,  24 

Com]^ilation  of  laws  for  maintenance,  etc.,  of  navigable  waters. .  i,  24;  vi,  4137 

Continuing  contracts i,  22 

Estimate  for  examinations,  surveys,  and  contingencies  of l,  524 

Estimates  for  improvement  of i,23 

Improvement  of 1,22 

Roane  County,  Tenn.,  bridge  of 1,530 

Roanoke  River,  N.  C,  improvement  of i,  196;  ii,  1377 

Rockhall  Harbor,  Md.,  improvement  of,  including  inner  harbor i,  170;  ii,  1287 

Rockland  Harbor,  Me  ,  improvement  of 1,33,783 

Rock  Point,  Md.,  site  for  fortification i,  649 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of,  at  Milan .  i,  420 ;  iv,  2880 

Rondout  Harbor,  N.  Y.,  improvement  of i,  108, 1018 

Root  River,  Wis.    See  Racine  Harbor. 

Rosalie  (schooner),  removal  of  wreck  of,  ftom  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  n,1566 

Roslyn  Harbor,  N.Y.,  examination  of 1,139,1161 

Rouge  River,  Mich. : 

Construction  of  turning  basin  in iy451;  iy,d032 

Improvement  of i,450;  iv,3031 

Rough  River,  Ky.,  improvement  of i>371;  in,  2471 

Royal  River,  Me.,  survey  of 1,44,816 

Jtudolph,  Annie  E,  (schooner),  removal  of  wreck  of i,  63, 859 

Rumsey,  Ey.,  reconstruction  of  Look  No.  2,  Green  River,  at i,369;  in,  2457 

S. 

Sabine  Lake,  Tex.,  survey  of i,292;  ii,1789 

Sabiue  Pass,  Tex.,  improvement  of  harbor  at i,288;  ii,  1771 

Sabine  River,  Tex.,  improvement  of i,  289;  n,  1773 

Sacketts  Harbor,  N .  Y.,  improvement  of  harbor  at i,  477 ;  IV,  3285 

Saco  River,  Me.,  improvement  of 1,39,792 

Sacramento  River,  Cal. : 

Bridge  at  Balls  Ferry,  construction  of i,533 

Improvement  of 1,490;  iy,8360 

Improvement   of,    and    tributaries,    by    California    D6bris    Commis- 
sion     1,528;  vi,3961 

Saginaw  River,  Mich.,  improvement  of i,442;  iv,  3012 

St.  Augustine  Harbor,  Fla.,  improvement  of i,  242 ;  ii,  1558 

St.  Clair  Flats  Canal,  Mich. : 

Improvement  of i,445;  iv,3018 

Operating  and  care  of 1,445;  iv,3019 

St.  Croix  River,  Me.,  survey  of,  below  Calais i,  43, 805 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of i,  329 ;  ni,  2 154 

St.  Francis  Bridge  and  Turnpike  Company,  bridge  of i,  531 

St.  Francis  Lake,  Ark.,  construction  of  bridge  across,  near  Lake  City i,  531 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  of,  in  Arkansas i;314;  ni,  1980 

Improvement  of,  in  Missouri i,31o;  in,  1982 

Survey  of,  ftomSunk  Lands  to  Poplin,  Mo i,317;  ni,1999 

St.  Johns  River,  Fla. : 

Improvement  of i,238;  ii,  1547 

Improvement  of  Volusia  Bar i,240;  ii,  1550 

St.  Jones  River,  Del.,  examination  of i|171;  n,  1290 
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gt.  Joseph  Harbor,  Mich. : 

Improvement  of 1,423;  IV,  2905 

Removal  of  wreck  in 1,434;  iv,2947 

St.  Joseph  River,  Mich. : 

Bridge  in  Berrien  County,  construction  of 1, 533 

Improvement  of i,^24;  iv,2909 

Improvement  of  St.  Joseph  Harbor i»423;  iv,  2905 

Wreck  in  St.  Joseph  Harbor,  removal  of i,  434;  iv,  2947 

St.  Joseph  Valley  Railway  Company,  bridge  of i,  533 

St.  Lawrence  River,  N.  Y. : 

Bridge  near  Hogansburg,  construction  of i,  531 

Improvement  of i,478;  iv,3290 


Improvement  of  Cape  Vincent  Harbor i»477;  iv,  J 

Improvement  of  Ogdensburg  Harbor i,  479;  iv,3292  . 

St.  Louis,  Mo. ,  improvement  of  Mississippi  River  at i,  320 ;  ill,  2046 

St.  Louis  Bay,  Minn,  and  Wis.,  improvement  of,  at  Duluth,  Minn.,  and  Supe- 
rior, Wis 1,386;  m,2592 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Duluth,  Minn.,  and  Superior^  Wis.,  constractiou  of i,533 

Improvement  of,  at  Duluth^  Minn.,  and  Superior,  Wis 1,386;  in,  2592 

St.  Martin  Parish,  La.: 

Construction  of  bridge  across  Bayou  Teche  by  J.  B.  Levert.. .*. i,534 

Construction  of  bridge  across  Bayou  Teche  at  St.  Martinville  by i,534 

St.  Martinville,  La.,  construction  of  bridge  across  Bayou  Teche  at i,  534 

St.  Marys  Falls  Canal,  Mich. : 

Commerce  passing,  during  1896 iv,  2999, 3004 

Damage  to  Fort  Brady  Her vi,3985 

Operating  and  care  of 1,438;  iv,2997 

St.  Marys  River,  Mich. : 

Commerce  passing  St. Marys  Falls  Canal  in  1896 iv,2999,3004 

Damage  to  pier  at  Sault  Ste.  Marie vi,3985 

Improvement  of,  at  the  falUj 1,437;  iy,2963 

Improvement  of  Hay  Lake  Channel i,439;  iv,3006 

Operating  and  care  of  St.  Marys  Falls  Canal 1,438;  iv,2997 

Resurvey  of 1,5-15;  vi,407O 

Water  levels  at  Sanlt  Ste.  Marie 1,547;  vi,4127 

Wreck,  removal  of i,451;  iy,3033 

St.  Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  332 ;  iii,  2164 

dakonnet  Point,  R.  I.,  survey  of 1,81,934 

Sakonnet  River,  R.  I. : 

Improvement  of 1,72,904 

Survey  of  Sakonnet  Point 1,81,934 

Salem,  Mass.,  bridge  to  Beverly,  constrnction  of i,  532 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  City 1. 155 ;  ii,  1245 

Salmon  Bay,  Wash.,  improvement  of  waterway  via 1, 513 ;  iv,  3445 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 

Sand  Beach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at i,444;  iv,  3015 

Water  levels i,547;  vi,4127 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,7,20,745 

Improvement  of ii*87;  iv,3337 

Sandusky  Harbor,  Ohio,  improvement  of i,454;  iv,  3052 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at i,  49, 883 

Sandy  Hook,N.  J.,  defenses  at 1,7,14,618 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  ui,2142 

Reservoir  at 1,326;  iii,2137 

San  Francisco,  Cal.,  defenses  of 1,7,20,744,748 

San  Francisco  Bay,  Cal. : 

Defenses  of 1,7,20,744,748 

Improvement  of  Oakland  Harbor i,484;  iv,8327 

San  Joaquin  River,  Cal. : 

Improvement  of i,488;  iv,3357 

Improvement    of,   and    tributaries,   by    California    Debris    Commis- 
sion    1,528;  vi,3961 

San  Leandro  Estuary,  Oakland,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  485;  iv,  3333 

San  Pedro  Bay,  Cal.    See  Wilmington. 

Santee  River,  S.  C,  improvement  of 1,219;  li,145S 


Digitized  by 


Google 


30  INDEX. 

8ara«otaB»y,Fla.,  improvement  of i>247;  ii,1560 

Sasanoa  River,  Me.,  improvement  of i,  37, 789 

Saseafrae  River,  Md,,  removal  of  wreck  in  Chesapeake  Bay,  abreast  of. .  i,  171 ;  ii,  1289 

Saiigatuck  Harbor,  Mich.,  improvement  of i,  425 ;  i v,  2913 

Sangatuck  River,  Conn.,  improvement  of,  including  Westport  Harbor i,  96, 961 

Sangerties  Harbor,  N.  Y.,  improvement  of i,  107, 1010 

Sauk  River,  Wis.    See  Port  Washington  Harbor. 
Sault  Ste.  Marie,  Mich. : 

Damage  to  Fort  Brady  Pier vi.  3r85 

Water  levels  at i,547;  vi,4127 

Saunders.  Lizzie  D.  (schooner),  removal  of  wreck  of i,  138, 1156 

Savannan  Harbor,  ua. : 

Defenses  at 1,7,17,700 

Improvement  o^  including  channel  to  Beanfort,  S.  C i|224;  ii,  1493 

Improvement  or  waterway  to  Fernandina,  Fla i,  236 ;  ii,  1535 

Savannah  River,  Ga. : 

Improvement  of^  above  Aagusta i,  228 ;  ii,  1506 

Improvement  of,  between  Augusta  and  Savannah i,  227 ;  ii,  1503 

Improvement   of   channel    between    Savannah,    Ga.,    and    Beaufort, 

8.C 1,224;  ii,  1493 

Improvement  of  Savannah  Harbor 1t224;  ii,  1493 

Improvement* of  waterway  between  Savannah,  Ga.,  and  Fernaudina, 

Fla : 1,236;  ii,1535 

Sayville,  N.  Y.,  improvement  of  Browns  Creek 1,124,1111 

Schuyler,  Fort,  N.  Y.,  seawall 1,611 

Schuylkill  River,  Pa. : 

Bridge  at  Philadelphia,  construction  of i,  534 

Dike  at  Fort  Mifflin,  rebuilding  of. i,638 

Improvement  of i,  145;  ii,  1211 

Scituato  Harbor, Mass.,  improvement  of h^i 8 ''1 

Seacoast  defenses.    See  Fortifications. 
Seaconnet  Point,  R.  I.    See  Sakonnet  Point. 
Seaconnet  River,  R.  I.     See  Sakonnet  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of i,  531 

Sea  walls i,  8 

Sebewaing  River,  Mich.,  improvement  of i,  443;  iv,  3014 

Secretaty  Creek,  Md.  See  Warwick  River. 
Seekonk  River,  R.  I.  See  Pawtucket  River. 
Severn  River,  Md.    See  Annapolis  Harbor. 

Shasta  County,  Cal.,  bridge  of i,  533 

Sheboygan  Harbor,  Wis. : 

Improvement  of i,40l;  iv,  2685 

Survey  of i,408;  iv,2761 

Sheepshead  Bay,  N.  Y.,  removal  of  wreck  in 1,139,1168 

Ship  John  Light,  Delaware  Bay^  removal  of  wreck  near n,  1227 

Ship  Island  Pass  and  Harbor,  Miss. : 

Examinations  for  channel  from  Gnlf  of  Mexico  to  Gulfport l,  276 ;  u,  1708 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland  of  Miseissippi  i,  277 ;  ii,  1722 

Shoal  Harbor,  N.  Jv  Improvement  of 1,136^  1150 

Shoalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shrewsbnry  River,  N.  J.,  improvement  of 1. 187, 1152 

Sinepnxent  Bay,  Md.,  improvement  of  waterway  via i,  162 ;  u,  1270 

Siuslaw  River,  Oreg.,  improvement  of  month  of. : . . .  i,  498 ;  i  v,  3391 

Six  Mile  Island,  Allegheny  River,  Pa.,  construotion  of  lock  and  dam  at.  i,  363 ;  iii,  2428 

Skagit  River,  Wash.,  improvement  of. 1)511;  iv,3488 

Slack- water  navigation.    See  Canals. 

Smxtk^  Helen  (steamer),  removal  of  wreck  of i,  198 ;  ii,  1380 

Smithtown  Harbor,  N.  Y.,  examination  of h^^^  ^^^ 

Smyrna  River,  Del.,  improvementof i,  159;  ii,  1283 

Snag  boats,  operation  of: 

Ohio  Rivet 1,23,366;  in.  2349 

Upper  Miseissippi  River i,  23, 321;  iu,2049 

Snake  River.  Wash. ,  improvement  of,  np  to  Asotin i,  518 ;  l v,  3466 

Snohomish  River,  Wash. : 

Improvement  of ijBll;  iv,  8438 

Improvementof  Everett  Harbor 1,515;  iv,3447 

Snoqnalmie  River,  Wash.,  improvement  of i^^ll;  iv, 3438 

Snow  Hill,  Md.,  improvement  of  Pocomoke  River  below i,  169;  ii,  1284 

South  Atlantic  States,  obstruction  of  navigable  waters  in,  by  the  water 

hyacinth 1,25 
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South  Carolina,  defenses  of  coastof 1,7,16,675 

South  Chicago  Harbor,  111.,  improvement  of 1, 412 ;  iv,  2801 

Sontbem  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 

Sonthem  Pacific  Company,  bridge  of i,535 

Sonth  Fork,  Forked  Deer  Kiver,  Tenn.    See  Forked  Deer  River. 
South  Haven  Harbor,  Mich. : 

Improvement  of 1,424;  iv,2910 

Survey  of 1,454;  iv,2948 

South  Hero  Island,  Lake  Champlain,  Yt.,  improvement  of  channel  between 

North  Hero  Island  and i,480;  iv,3299 

South  Milwaukee,  Wis.,  improvement  of  harbor  at i,  403 ;  iv,  2696 

South  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  25, 277;  ii,  1731 

Southport  Harbor,  Conn.,  survey  of. ,.  I,l(i5,986 

Sonth  River,  N.  J.,  improvement  of 1,133,1139 

Southwest  Baltimore,  Md.  j  improvement  of  harbor  of  (Spring  Garden) .  i,  174 ;  ii,  1307 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Alleghouy  River  at . .  1, 363 ;  ill,  2428 

Spring  Garden^  Baltimore  Harbor,  Md.,  improvement  of i,  174;  ii,  1307 

Spuyten  Duyvil  Creek,  N.  Y. : 

Bridge  at  mouth,  characteristics  of i,  1024 

Harbor  lines  at  New  York,  modification  of i,  23, 1077 

Improvement  of i,  110,1019 

Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  100, 967 

Star  of  the  West  (steamship),  removal  of  wreck  of i,  308 ;  in,  1932 

Staten  Island,  N.  Y. : 

Defenses  at 1,7,14,613 

Improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Stillaguamish  River,  Wash.,  improvement  of i>  511 ;  iv,  3438 

Stone  Bridge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening  in 1,72,904 

Stonington,  Conn.,  construction  of  harbor  of  refuge  at i,  83, 942 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  24, 536 ;  vi,  3981 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  397 ;  iv,  2671 

Improvement  of i,396;  iv,2660 

Operating  and  care  of i,397;  iv,2666 

Submarine  mines i,  11 

Snisun  Creek,  Cal.,  examination  of i,  488;  iv,  3341 

Sullivan  Falls,  Sullivan  River,  Me.,  improvemeut  of  harbor  at i,  29, 776 

Sullivan  Island  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222 ;  ii,  1471 

Sulphur  River,  La.,  Ark.,  and  Tex.    See  Red  River  below  Fulton,  Ark. 

Sumatra  (barge),  removal  of  wreck  of. , i|^07;  iv,  2751 

Superior  Bay,  Minn,  and  Wis. : 

Harbor  lines  at  Duluth.  Minn.,  and  Superior,  Wis.,  modification  of.  i,  23 ;  iii,  2647 

Improvement  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386 ;  iii,  2592 

Superior  Harbor,  Wis. : 

Bridge  across  St.  Louis  River  to  Duluth,  Minn.,  constrnction  of i,  533 

Harbor  lines  at,  modification  of i,23;  iii,2647 

Improvement  of i,386;  111,2592 

Superior  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Improvement  and   operating    and   care    of  waterway  to  Keweenaw 

Bay 1,389,390;  in, 2608 

Wat^r  levels i,547;  vi,  4127, 4129 

Superior  Rapid  Transit  Railway  Company,  bri dge  of i,  533 

Supervisionof  New  York  Harbor, N.Y i,524;  iv,3499 

Surveys : 

Compilation  relative  to  examinations  and i,24 

Estimat-e  for  examinations,  contingencies,  and,  of  rivers  and  harbors i,  524 

In  military  departments i;547;  vi,4l31 

Susquehanna  River,  Md.,  improvement  of i,  163 ;  ii,  1272 

Suterville,  Pa.,  construction  of  bridge  across  Yonghiogheny  River  at i,  533 

Suwanee  River.  Fla.,  improvement  of [ i,  249;  ii,  1564 

Swan  Creek,  Onio,  construction  of  bridge  across,  at  Toledo i,  531 

Swan  (schooner),  examination  for  removal  of  wreck  of i,  43, 801 

8winomish  Slough.  Wash.,  improvement  of i,  516 ;  IV,  3450 

Synepuxent  Bay,  Md.    See  Sinepuxent  Bay. 
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T. 

Tallahatchie  Biyer,  Miss. : 

Bridge  at  Philipp,  construction  of 1, 530 

Improvement  of i,308;  in,  1932 

Tampa,  Fla. : 

EKamination  of  Hillsboro  Bay  and  River  np  to 1, 252 ;  ii,  1574 

Removal  of  wreck  in  Hillsboro  River  at i,  251 ;  ii,  1566 

Tampa  Bay,  Fla. ,  survey  of,  from  Port  Tampa  to  mouth i,  253 ;  ii,  1596 

Tappan  Zee,  N.  Y.    See  Nyack  Harbor. 

Tar  River,  N.  C,  improvement  of i,201;  ii,  1388 

Taunton  River,  Mass.,  improvement  of i,  71, 901 

Tchefuncte  River,  La.    See  Chefuncte  River. 
Teche  Bayou,  La. : 

Bridge  at  Jeanerette,  construction  of i,532 

Bridge  in  St.  Martin  Parish,  construction  of 1,534 

Bridge  at  St.  Martinville,  construction  of i,  534 

Improvement  of 1,284;  ii,  1764 

Survey  of,  from  St.  Martinville  to  Port  Barre i,  292 ;  ii,  1783 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  improvement  above i,  348 ;  ill,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala i,  349;  in, 2254 

Decatur  to  Florence,  Ala i,349;  iii,2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala i,  349;  in,  2258 

Gauging 1,23,309;  in,  1936 

Improvement  of,  and  tributaries i,  348 ;  in,  2247, 2251 

Injury  to  training  walls vi,  3983 

Livingston  Point,  Ky.,  improvement  at i,360;  in,  2267 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of i,  351 ;  in,  2296 

Riverton,  Ala.,  improvement  below i,  349;  ui,2262 

Survey  of  mouth  of i,354;  in,  2314 

Tensas  River,  La.,  improvement  of i,  304;  in,  1920 

Texarkana  and  Fort  Smith  Rail  way  Company,  bridge  of 1, 531 

Thames  River,  Conn.,  improvement  of 1, 85, 946 

The  Board  of  Engineers 1,4,553 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls i,505;  iv,3425 

Thimble  Islands,  Conn.,  removal  of  wreck  at,  east  of  Bran  ford i,  138, 1156 

Three    Mile    Rapids,  Columbia    River,   Oreg.   and    Wash.,    improvement 

at 1,505;  iv,3425 

Thunder  Bay  River,  Mich.    See  Alpena  Harbor. 

Tickfa w  River,  La.,  improvement  of,  and  tributaries i,  279 ;  ii,  1753 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,  501 ;  iv,  3397 

Toledo  Harbor,  Ohio: 

Bridge  across  Swan  Creek,  construction  of i,  581 

Improvement  of i,452;  iv,304O 

Toml)igbee  River,  Ala.  and  Miss.,  improvement  of  : 

Columbus  to  Fulton,  Miss i,268;  11,1678,1689 

Demopolis,  Ala., below i,266;  11,1678,1685 

Demopolis,  Ala.,  to  Columbus,  Miss i,  267 ;  ii,  1678, 1687 

Fulton  to  Walkers  Bridge,Mi8S 1,268;  11,1678,1690 

Tona wanda  Harbor,  N.  Y.,  improvement  of i,  469 ;  i v,  3116 

Tongue  Point,  Columbia  River,  Oreg.,  removal  of  wreck  below i,  502 ;  i v,  3406 

Town  Creek,  Brunswick  County,  N.  C,  survey  of i,  213;  ii,  1434 

Town  River,  Mass.,  improvement  of 1,57,848 

Tradewater  River,  Ky. : 

Examination  of i,872;  iii,2476 

Improvement  of i,869;  in,  2^156 

Treadwat^r  River,  Ky.    See  Tradewater  River, 

Trent  River.  N.C.,  improvement  of 1,202;  n,  1391 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  New  York 
Harbor,  N.Y.: 

Improvement  of I>1?5, 1117 

Survey  of 1,140,1177 

Trinity  River,  Tex. : 

Bridge  above  Marianne,  construction  of • i,  584 

Improvement  of i,  296;  ii,  1805 

Tuckerton  Creek,  N.  J.,  examination  of,  including  flat^s  at  mouth i,  154;  ii,  1230 

I'ug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  375;  in,  2528 

Tuscaloosa  County,  Ala.,  construction  of  bridge  across  Warrior  River  in....       i,  630 
Twelve  Mile  Creek,  Fla.    See  Orange  River. 
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Twelve  Mile  Creek,  N.  Y.    See  Wilson  Harbor. 

Two  Rivers  Harbor,  Wis.,  improvement  of 1,899;  iv,2678 

U. 

Umpqaa  River,  Oreg.,  improvement  of 1,496;  iv,3389 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Union  Railroad  Company,  bridge  of 1,529 

Union  River,  Me. : 

Examination  of,  near  Ellsworth 1,42,800 

Improvement  of 1,29,777 

Union  Street  Railway  Company,  bridge  of 1,535 

United  States: 

Engineer  School,  WiUets  Point,  N.  Y 1,5,22,562 

Occnpancy  or  injury  of  stmotnres  built  by 1,24,536;  vi,3981 

Urbana  Creek,  Va.,  improvement  of i,  188;  ii,1335 

Use  of  stmctures  built  by  the  United  States 1,24,536;  yi,8981 

V. 

Yalley  Creek,  Ala.,  canal  f^m  Black  Warrior  River  to  Birmingham,  via: 

Examination  for 1,275;  ii,1704 

Survey  for i,27o;  n,1704 

Yanbnrcn,  Ark. : 

ImprovemeDt  of.  Arkansas  River  at i,311;  in,  1952 

Survey  of  Arkansas  River  at 1,316;  ill,  1989 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  of i,  285;  ii,  1766 

Vermilion  Harbor,  Ohio,  improvement  of 1, 456 ;  iv,  3068 

Vermont  and  Province  Line  Railroad  Company,  bridge  of 1,535 

Vicksburg  Harbor,  Miss. : 

Improvement  of i  306-  m,  1927 

Obstruction  of  mouth,  by  small  craft vi,3982 

Vidalia   Harbor,    La.,    improvement    of,   by    Mississippi    River    Commis- 
sion   I  525 •  V  3505 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor  .\V.V.".V-V-V.-V.V-  - . . !        i  34  785 

Vincennes,  Ind. :  *     ' 

Improvement  of  Wabash  River  above i  367  •  iii  2453 

Improvement  of  Wabash  River  below I "  . I i'  367  •  in'  2452 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at ."".". '        '  i  69  892 

Viney ard  Sound,  Mass.,  removal  of  wrecks  in  i"  "80  927*  9'^8 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvemenrof.\V.\\VJ'/.V.V.V.".'.V  'i,  240;  ii,  1550 

"W 

Wabash  River,  Ind.  and  111. : 

Improvement  of ^^^^^        niM 

Improvement  of,  above  Vincennes,  Ind.'..'! I'^l  ,tt  qa^S 

Improvement  of,  below  Vincennes,  Ind M l'^j\  "t'2452 

Operating  and  care  oflock  and  dam  on....         '^L\  tt/SfiS 

Waccamaw  River,  N.  C.  and  S.  C,  improvement" of.*: x  9iq. M' 14^ 

Wading  River,  N.  J.,  examination  of.:....  ^»213;  ".IJ^^ 

Wakefield,  Va.,  monument  and  wharf  at...."."" V.o  »  "' Jn^V 

Wallabout  Channel,  N.  Y.,  examination  of. i,  543 ;  yi,  4Ubi 

Walton  County,  Fla.,  bridge  of 1,115,1047 

Wappoo  Cut,  S.  C,  improvement  of .7 ----      h^^ 

Warrior  River,  Ala.:  1,223;  n,1479 

Bridge  in  Tuscaloosa  County,  construction  of ^^n 

Canal  to  Birmingham,  examination  for J,o30 

Canal  to  Birmingham,  survey  for '//^ 1,275;  11,1704 

Improvement  of,  below  Tuscaloosa \\ h  275 ;  ii,  1704 

Improvement  of,  between  Tuscaloosa  and  Dan iels"  Creek *'  2^ '  *^'  ^^^^ 

Operating  and  care  of  looks  and  dams  above  Tuscaloosa. i  oSJ'  "'  ^^^ 

Warwick  River,  Md.,  improvement  of .";::;'"•  :'f5^'  V'}^2 

.sbiugtpn,  D.  C, : ^ ^^  ^,_  _^^  ^^  -  ''  1«6;  n,  1277 
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Aqneduct  Bridge  across  Potomac  River,  repair  of. - 

Defenses  of -.-7 --     i  7  15^ 

Potomac  River  at.  improvement  of. i,  175-  11  iai? 

Potomac  River  Flats,  unauthorized  occupancy  of vi  3981 

Pablic  buildings  and  grounds  and  Washington  Monument.  i,542;  vi,4025  40S2 

Washington  Aqueduct,  increasing  water  supply  of  city  of i  545.  vi  4018 

Washington  Aqueduct,  maintenance  and  repair  of        ,537    vr;3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i;640    vi  4018 

Washington  Monument,  care  and  maintenance  of i,542;  vi,4032 
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Wasliiugton,  N.  C. ! 

Improyement  of  harbor  at ly^Ol;  ii,  1388 

Survey  of  Pamlico  River  at  and  below i,212j  11,1425 

Washington  Aqueduct,  District  of  Columbia.     Sep  Washingtou,  D.  C. 

Washi ugton  Lake^  Wash.,  improvement  of  waterway  to  Puget  Sound,  i,  513 ;  iv,  3445 

WashiDgton  Monument,  Wasbington,  D.  C,  care  and  maintenance  of.  i,  543;  vi,  4032 

Wutoree  River,  S.  C,  improvement  oi i,220j  ii,  1465 

^Vater  byacin tn,  obstruction  of  navigable  Southern  rivers,  by  the i,  25 

Water-level  otiservations : 
&ee  also  Hydraulics. 

Columbia  River,  Oreg.  and  Wash i,507;  iv,3432 

Mississippi  River  and  tributaries i,  23, 309;  iii,  1936 

MississippiRiver  at  St.  Paul,  Minn 1,332;  ill,  2164 

Kurthem  and  Kdrthwestem  Lakes 1/547;  vi,4127 

Waterways: 

See  aUo  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk  Harbor,  Va i,  195 ;  ii,  1874 

Beaufort  Harbor,  N.  C,  to  Newbem,  improvement  of i,  204 ;  ii,  1395 

Beaufort  Harbor,  N.  C,  to  New  River,  improvement  of i,  205 ;  ii,  1398 

lieaufort  Harbor,  S.  C,  to  Savannah,  Oa.,  improvement  of i,  224 ;  ii,  1493 

Cliincoteaffue  Bay.  Va.,  to  Delaware  Bay,  Del.,  improvement  of. ..  i,  162 ;  ii,  1270 
Delaware  Bay,  Del.,  to  Chiucoteugue  Bay,  Va.,  improvement  of. . .  i,  162 ;  ii,  1270 

Fernandlna,  Fla.,  to  Savannah,  Ga.,  improyement  of i,  236 ;  ii,  1535 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvemeqt  and  oi)eratiug  and 

car©  of 1,389,390;  in,  2608 

Newbem  to  Beaufort,  N.  C,  improvement  of i>204;  ii,  1395 

New  River  to  Beanfort,  N.  C,  improvement  of i,  205 ;  ii,  1398 

Norfolk  Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  improvement  of.  i,  195;  ii,  1374 
Puget  Sound  to  lakes  Union  and  Washington,  Wash.,  improyement 

of 1,513;  iy,3445 

Savannah,  Ga.,  to  Beaufort,  S.  C,  improvement  of i,  224 ;  ii,  1493 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  236;  ii,  1535 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating  and 

care  of 1,389,390;  in,  2608 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  513 ;  i  v,  3445 

Washington  Lake  to  Puget  Sounds  Wash.,  via  Lake  Union i,  513;  iv,  3445 

Waukegan  Harbor,  111. : 

Harbor  line  at,  establishment  of i,24;  iv,  2786 

Improvement  of 1,405;  iv,  2706 

West  Braddock  Bridge  Company,  bridge  of i,533 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of i,  191;  ii,  1365 

West  Galveston  Bay,  Tex.,  improvement  of  channel  in i,  295 ;  ii,  1804 

Webtport  Harbor,  Conn.,  improvement  of i,  96, 961 

Weymouth  Back  Riyer,  Mass. : 

Improvement  of , 1,58,849 

Survey  of,  ft*om  Hingham  Bridge  to  Mann's  wharf. i,  65, 873 

Weymouth  Fore  River,  Mass.,  improvement  of i,  58,  W9 

White  Lake  Harbor,  Mich., improvement  of i,*29;  iv,2926 

White  River,  Ark. : 

Gauging. 1,23,309;  in,  1936 

Improvement  of 1,312;  in,  1971 

Survey  of,  from  Batesvllle  to  Buffalo  Slioals i,  316 ;  in,  1992 

Survey  of  Buffalo  Fork i|317;  in,  1994 

White  River,  Ind. : 

Improvement  of i,368;  in,  2456 

Survey  of 1,372;  in, 2483 

Wickford  Harbor,  R.  I.^  improvement  of i,  75, 913 

Wicomico  River,  Md.,  improvement  of i,  168;  n,  1280 

Willamette  River,  Oreg. : 

Improvement  of,  above  Portland 1,506;  iy,3429 

Improvement  of,  below  Portland 1,503;  IV,  3407 

Tillapa  River  and  Harbor,  Wash.,  improvement  of i,  508;  iv,3484 

Willets  Point,  N.  Y. : 

Battalion  of  Engineers 1,6,22,570 

Engineer  Depot 1,6,22,574 

Engineer  School 1, 5»  22, 562 

Estimates * i,22 

Post  of •. 1,4,22,559 

Wilmington,  Cal.,  improvement  of  harbor  at 1,486;  IV,? — 
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'iliTiingion,  Del. : 

IniprovemeDt  of  harbor  at 1,155;  ii,  1250 

Removal  of  wrecks  in  harbor  at 1,170;  ii,  1288 

/'iliiiington,  N.  C. : 

I^efeusesat 1,7,16,670 

I mprovemeut  of  Cape  Fear  River  above i,  208 ;  u,  1404 

I  111  provenieiit  of  Cape  Fear  Ui  ver  at  and  below .'.....'..  i .... . i,  209 ;  a,  1406 

W^ilson  Harbor,  N.  Y.,  improvement  of , h^^^i  iv,8126 

Vinnibi^oshish  Lake,  Minn.: 

i  Iterating  and  care  of  reservoir  at i,328;  111,2142 

Reservoir  at ^..  1,3:6;  iii,2137 

Winyah  Bay,  S.  C,  improvement  of i,217;  ii,  1452 

VVitblacoochee  River,  Fla.,  improvement  of i«  2 19 ;  ii,  1564 

Wolf  I^ake  and  River,  111. and  Ind., survey  of 1,421;  iv,2887 

Wot>t\bury  Creek, N.  J., rebuilding  dijce  in  Delaware  River  at...,  i,  152, 639;  ii,  1228 

Woods  Hole  Channel,  Mass.,  improvement  of 1.69,894 

Wret-ks,  removal  of .-...  i,  23 

Baltimore  Harbor,  Md i,174;  li,  1307 

Ii ishop  and  Clerks  Light,  Vineyard  Sound,  Mass i,  80, 928 

Branford,  Conn : 1,138,1156 

Brooklyn,N.  Y 1,138,1158 

Capo  Cod,  near  Orleans,  Mass.,  ofif 1,63,859 

Chatham,  Mass 1,928 

Chesapeake  Bay,Md i,171;  ii,  1289 

Chicago  River  at  Chicago,  111 i,420;  iv,2881 

Cliristiana  River,  Del 1,170;  ii,  1288 

,  Cwl,  Cape,  near  Orleans,  Mass.,  off - 1,63,859 

Columbia  River,  Oi-eg i,502;  iv,3406 

Darien  Harbor,  Ga 1,237;  ii,1538 

Delaware  Bay  and  River i,  153;  ii,  1227 

Edgewater,  N.  J 1,114,1040 

Elizabeth  River,  Va i,198;  ii,  1380 

Erie  Harbor,  Pa 1,472 

Fort  Hamilton,  New  York  Harbor,  N.  Y 1 1,114,1039 

Fort  McHenry,  Baltimore  Harbor,  Md : i,  174 ;  ii,  1307 

Frankfort,  Me i,  43, 801 

Godney  Channel, New  York  Harbor,N.Y r,  114,1039 

Gowanua  Canal,  New  York  Harbor,  N.  Y 1.138,1158 

Great  Egg  Harbor  Inlet,  N.  J i,153;  ii,  1227 

Hamilton,  Fort,  New  York  Harbor,  N.  Y 1,114,1039 

Hampton  Roads,  Va i,  198;  ii,  1379 

Henderson  Harbor,  N.  Y i,482;  iv,3304 

Hillsboro  River,  Fla i,251;  ii,  1566 

Hudson  River,  at  Jersey  City  and  Edge  water,  N.  J i,  114, 1039, 1040 

Jersey  City,  N.  J 1,114,1039 

Key  West  Harbor,  Fla i,25l;  ii,  1566 

League  Island,  Delaware  River,  Pa i,  153;  ii,  1227 

McHenry,  Fort,  Baltimore  Harbor,  Md i,  174;  ii,  1307 

ManofWarHarbor,KeyWe8t,  Fla i,251;  ii,1566 

Marsh  River,  at  Frankfort,  Me 1,43,801 

Millbridge,  Me 1,42,798 

Milwaukee  Bay,  Wis i,407;  iv,2751 

Mississippi  River 1,23,317;  in,  2001 

Money  Point,  Elizabeth  River,  Va i,  198;  ii,  1380 

Karraguagus  Bay,  Me 1,42,798 

Newport  News,  Va 1,198;  ii,1379 

New  York  Harbor,  N.  Y 1,114,138.1039,1040,1158 

Norfolk  Harbor,  Va 1  i,198;  ii,  1380 

Norton  Shoal,  Vineyard  Sound,  Mass 1,80,927 

Old  Point  Comfort  Wharf,  Va.,  near 1,198;  ii,  1379 

Orleans,  Mass i,  63, 859 

Patansco  River,  Md 1,174;  ii,  1307 

Penobscot  River,  Me.,  Marsh  River  branch  of i,  43, 801 

Pontchartrain  Lake,  La i,  291;  ii,  1776 

Raritan  Bay,  N.  J 1,138,1157 

Raritan  River,  N.J 1,138,1157 

8t.  Joseph  River  at  St.  Joseph,  Mich i,434;  iv,2947 

St.  Marys  River,  Mich i,451;  iv,3033 

Sassafras  River,  Md.,  mouth  of i,  171;  n,  1289 
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